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nWl Pr",f"I',inn Ar.tivitv = 52 RWl-214 nwr OAs = 226-256 Functions = 2200-2380 



o 
o 
c-, 

226 
1.51.101x4 

Assemble side 
and end plates. 

bottom edge 
members and 

gussets 
1.51.101x4 

235 
101x4.154x5.306. 
353 

Install & bond 5 
fiducial tubes In 

theta layer 3 

101x4. 154x5.306 

.,.4 
236 

1.51.101X4.151. 
155.158.301.363 

Install & bond 
remaining 48 
tubes In theta 

layer 3 

1.51.101X4.151. 
155.158.301 

6.0 

~ ..... 
2.3 

3.8 

...... ...... 
1.4 
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II. 
r' 
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r-

BW1-2/4 MODULE, 14 UNITS, Activity #52 
227 228 229 

1.51.101x4.103x2 1.2.51.101x5.151. 101x4.154x5.306. 
152 301 351 

Load & locate Install & bond install & bond 5 
onto final bottom plate fiducial tubes in 

assembly fixture .... asembly ... theta layer 1 
r' r 

8.3 7.4 
1.51.1 01x4. 1 03x2 1.2.51.101x5.151. 101x4.154x5.306 

301 

234 233 232 
1.2.51.101x4.151. 1.51.101X4.151. 101x4.154x5.306. 
301 155.158.301.362 352 

Epoxy diagonal Install-& bohd Install & bond 5 
stiffeners & tops 0 remaining 48 fiducial tubes in 

tubes. install ..... tubes in theta L.. theta layer 2 
stiffeners & plates ..... layer 2 :""II" 

layer 2 3.8 1.4 
1.2.51.101x4.151. 1.51.101X4.151. 101x4.154x5.306 

301 155.158.301 

237 238 239 
1.2.51.101x4.151. 10Ix4.154x5.306. 1.51.101X4.151. 
301 354 155.158.301.364 

Epoxy diagonal Install & bond 5 Install & bond 
stiffeners & tops 0 fiducial tubes in remaining 48 

tubes. Install .... theta layer 4 .... tubes In theta 
stiffeners & plates r' .. layer 4 

layer 3 2.3 1.4 
1.2.51.101x4.151. 101x4.154x5.306 1.51.101X4.151. 

301 155.158.301 

244 243 242 
101x4.154x5.306. 1.2.51.101x4.151. 1.51.101X4.151. 
356 301 155.158.301.365 

Install & bond 5 Epoxy tops of Install & bond 
fiducial tubes In tubes. Install remaining 43 

phi layer 6 ..... shear plates. layer ..... tubes in phi layer 
-...... 5 .... 5 

2.1 3.5 
101 x4. 154x5.306 1.2.51.101x4.151. 1.51.101X4.151. 

301 155.158.301 

230 
1.51.101X4.151. 
155.158.301.361 

Instan & bond 
remaining 48 .. tubes in theta 

r layer 1 
1.4 

1.51.101X4.151. 
155.158.301 

.3.8 
231 

1.2.51.101x4.151. 
301 

Epoxy diagonal 
stiffeners & tops 0 

~ tubes. install 
..... stiffeners & plates. 

2.3 layer 1 
1.2.51.101x4.151. 

301 

240 
1.2.51.101x4.151. 
301 

Epoxy diagonal 
stiffeners & tops 0 

..... tubes. install 
r stiffeners & plates 

3.8 layer 4 
1.2.51.101x4.151. 

301 
.2.3 

241 
10Ix4.154x5.306. 
355 

Install & bond 5 
fiducial tubes in ... phi layer 5 

-, 

1.4 
101x4.154x5.306 



o 
o 
.... 1 

245 
1,51,101X4,151, 
155,158,301,366 

Install & bond 
remaining 43 

tubes in phi layer 
6 

1,5t,101X4,151, 
155,158,301 

254 
101x4,102x2,160 

Ins taU outer side 
plates 

101 x4,1 02x2, 160 

~7., 
255 

54,104,157,159 

Remove aW1·2I4 
module from tool 

& move to storage 

104,152,157 

3.7 

~ 

r-. 
7.5 

1.0 
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.. ... 

... ... 

BW1-2/4 MODULE, 14 UNITS, Activity #52 
246 247 248 249 

l,2,51,101x4,151, 101x4,l54x5,306, l,51,101X4,151, l,2,51,101x4,151, 
301 357 155,158,301,367 301 

Epoxy tops of Install & bond 5 Install & bond Epoxy tops of 
tubes. install fiducial tubes In remaining 43 tubes, install 

shear plates, laye ... phi layer 7 .... tubes in phi layer .. shear plates, layel 
6 r r 7 r' 7 

2.1 1.4 4.2 
1,2,51,101x4,151, 101 x4, 154x5,306 1,51,101X4,151, 1,2,51,101x4,151, 

301 155,158,301 301 

253 252 251 
.2.1 

250 
l,51,101x4 1,2,51,101x4,151, 1,51,101X4,151, 101 x4,154x5,306, 

301 155,158,301,368 358 
Assemble the top Epoxy tops of Install & bond Install & bond 5 
edge members to tubes, install top remaining 43 fiducial tubes in 
the sides & top ~ plates, layer 8 '~ tubes in phi layer .... phi layer 8 

plate ~ ... 8 ., 

2.1 4.3 1.4 
1,51,101x4 l,2,51,101x4,151, 1,51,101X4,151, 1 01x4, 154x5,306 

301 155,158,301 

256 
104 

Place the aW1-
214 module into 
the storage area .... 

and secure r' 

2.1 
54,104,159,359 



Activity 52 BWl-2/4 BWT 
Resource 1 Sling Allocated 21 Deallocated 21 Difference 0 
Resource 2 Vacuum Sling Allocated 9 Deallocated 9 Difference 0 
Resource 51 LitHoist AsyBld Aliocated 21 Deallocated 21 Difference 0 
Resource 54 HvyHoist AsyBld Allocated 1 Deallocated 1 Difference 0 
Resource 101 Worker Allocated 123 Deallocated 123 Difference 0 
Resource 102 Test Engineer Allocated 2 Deallocated 2 Difference 0 
Resource 103 Alignment Tech Allocated 2 Deallocated 2 Difference 0 
Resource 104 Rigger Crew Allocated 2 Deallocated 2 Difference 0 
Resource 151 Bonding Weights Allocated 17 Deallocated 17 Difference 0 
Resource 152 FinalAssblyTool Allocated 1 Deallocated 1 Difference 0 
Resource 154 FidTubeStrgback Allocated 40 Deallocated 40 Difference 0 
Resource 155 Tube Strongback Allocated 16 Deallocated 16 Difference . 0 
Resource 157 Mod Sprder Beam Allocated 1 Deallocated 1 Difference 0 
Resource 158 TubeBondingRack Allocated 8 Deallocated 8 Difference 0 
Resource 159 BWTRotationTool Allocated 1 Deallocated 1 Difference 0 
Resource 160 BW1TestComputer Allocated 1 Deallocated 1 Difference 0 
Resource 301 1hr AdhesivDisp Allocated 17 Deallocated 17 Difference 0 
Resource 306 15min Glue Disp Allocated 8 Deallocated 8 Difference 0 
Resource 351 5 BW1 Theta 1 T Allocated 1 Deallocated 0 Difference 1 

0 Resource 352 5 BW1 Theta 2 T Allocated 1 Deallocated 0 Difference 1 
0 Resource 353 5 BW1 Theta 3 T Allocated 1 Deallocated 0 Difference 1 
~ Resource 354 5 BW1 Theta 4 T Allocated 1 Deallocated 0 Difference 1 

Resource 355 5 BW1 Phi 5 FIT Allocated 1 Deallocated 0 Difference 1 
Resource 356 5 BW1 Phi 6 FIT Allocated 1 Deallocated 0 Difference 1 
Resource 357 5 BW1 Phi 7 FIT Allocated 1 Deallocated 0 Difference 1 
Resource 358 5 BW1 Phi 8 FIT Allocated 1 Deallocated 0 Difference 1 
Resource 359 MBWl-2/4 Module Allocated 0 Deallocated 1 Difference -1 
Resource 361 48 BW1 Theta 1 Allocated 1 Deallocated 0 Difference 1 
Resource 362 48 BW1 Theta 2 Allocated 1 Deallocated 0 Difference 1 
Resource 363 48 BW1 Theta 3 Allocated 1 Deallocated 0 Difference 1 
Resource 364 48 BW1 Theta 4 Allocated 1 Deallocated 0 Difference 1 
Resource 365 43 BW1 Phi 5 Tu Allocated 1 Deallocated 0 Difference 1 
Resource 366 43 BW1 Phi 6 Tu Allocated 1 Deallocated 0 Difference 1 
Resource 367 43 BW1 Phi 7 Tu Allocated 1 Deallocated 0 Difference 1 
Resource 368 43 BW1 Phi 8 Tu Allocated 1 Deallocated 0 Difference 1 

SDC-92-390 



BW1-2/4 MODULE 14 UNITS 

O.A. 226 
Assemble side and end plates, bottom edge members and gussets 

FUNcnON Allocat. De-Allocat. nME SEa 
1 Remove side plates (4) from storage and place In vertical support rack 1,51,101x4 0 1.50 1 
2 Remove bottom edge details from slorage and place on side plate edge 0 0 0.50 2 
3 Install bolts Ihru edge members Into s~e plates and torque bolts 0 0 4.00 2 
4 Finish O.A. 0 1,51,101x4 0.00 3 
5 
6 
7 
8 
9 

0 10 
0 
CD 

RESOURCES 1,51.101x4 1,51.101x4 

TOTAL SPAN 5.50 

TOTAL HOURS 6.00 
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o 

BW1-214 MODULE 14 UNITS 

O.A. 227 
FUNcnON 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Load & locate onto final assembly fixture 

move the plates (4) from the vertical support rack to the final assembly tool 
Allocate resource 
Pin the plates thru the tooling holes to the tool side suports and secure 
Assemble the sides into "box- using the corner plates (4 places) and bolts 
De-allocate resource 
Verify the alignment of the -OOx-

Allocate 
1,51,101x3,152 

101 
0 
0 
0 

103x2 

De-Allocate nME 
1,51 1.00 

0 0.00 
0 2.00 
0 5.00 

101x4 0.00 
103x2 0.25 

1,51,101x4,103x2 1,51,101x4,103x2 
RESOURCES 152 

TOTAL SPAN 6.25 

TOTAL HOURS 8.25 

Page 1 Rev"K" 1217192 BroganlMMAG 

SEQ 
1 
2 
3 
3 
4 
5 



BW1-214 MODULE 14 UNITS 

O.A. 228 
Install & bond bottom plate asembly 

FUNcnON 
1 Apply epoxy to bottom edge member at bottom plate Interlace 

2 Apply epoxy to one side of the doubler strips and locate in tool 
3 Load the sections of bottom plates and position, place bonding weights 

4 
5 
6 
7 
8 
9 
10 

Allow epoxy to set-up 
Remove bonding weights 

Allocat. 
1,2,51,101x5,151, 

301 
0 
0 

0 
1,51,101x2 

De-Allocat. nME 
0 0.60 

0 0.60 
1,2,51,101x5,151, 

301 4.00 
0 1.00 

1,51,101x2 1.20 

.RESOURCES 1,2,51,101x5,151, 1,2,51,101x5,151, 
301 301 

TOTAL SPAN 7.40 

TOTAL HOURS 7.40 
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SEa 
1 

2 

3 
4 
5 



BW1-214 MODULE 14 UNITS 

O.A. 229 
Install & bond 5 fiducial tubes In theta layer 1 

FUNCnON Allocate De-Allocate nME SEa 
1 Allocate tubes and stHlbacks 351, 154x5 0 0.00 1 
2 Attach fiducial strong back to drift cell tubes 101x4 0 0.25 2 
3 Allocate resources 306 0 0.00 3 
4 Apply epoxy to the tubes 0 0 0.05 4 nIp 
5 Insert tubes Into the side plates, pin In place and cure epoxy 0 0 0.84 4 nIp 
6 De-allocate resources 0 306 0.00 5 
7 Remove strongbacks and store 0 101x4 0.25 6 
8 De-allocate resources 0 154x5 0.00 7 

0 9 
,..... 10 

l'V 
RESOURCES 101x4,154x5,306, 101x4,154x5,306 

351 . 

TOTAL SPAN 1.34 

TOTAL HOURS 1.39 
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BW1-2I4 MODULE 14 UNITS 

O.A. 230 
Install & bond remaining 48 tubes in theta layer 1 

FUNCTION Allocate De-Allocate TlME SEa 
1 Attach standard strongback to the drift cell tube 101x4,155x2,361 0 0.40 1 
2 Allocate resources 1,51,151,158,301 0 0.00 2 
3 Apply epoxy to the tube 0 0 0.40 3 nIp. 
4 Insert tube Into side plates, pin In position, remove strongback 0 0 2.00 3 nIp 
5 Position the alignment racks, pull vacuum, add weight and cure 0 0 0.67 3 nIp 

6 De-allocate resources 0 1,51,155x2,301 0.00 4 
7 Release the vacuum, remove the weights and the alignment racks 0 101x4,151,158 0.33 5 

0 8 
~ 9 
c.v 10 

RESOURCES 1,51,101X4,151, 1,51,101X4,151, 
155,158,301,361 155,158,301 

TOTAL SPAN 2.73 

TOTAL HOURS 3.80 
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BW1-214 MODULE 14 UNITS 

O.A. 231 
Epoxy diagonal stRfeners & tops of tubes, Install stRfeners & plates, layer 1 

FUNCT10N 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Apply epoxy to the diagonal stiffeners and place Into the assembly 
Apply epoxy to the tops of the tubes (5 passes) 
load the shear plates and position, place bonding weights 

Page 1 Rey"K" 1217192 BroganlMMAG 

Allocate 
101x2.301 

1,2,51.101x2,151 
o 

De-Allocate 
o 

301 
1,2.51,101x4.151 

T1ME 
0.88 
0.42 
1.00 

RESOURCES 1.2.51,101x4.151, 1,2,51,101x4.151, 
301 301 

TOTAL SPAN 2.30 

TOTAL HOURS 2.30 

SEa 
1 
2 
3 

nls 
nls 



o 
~ 
C.11 

BW1"2J4 MODULE 14 UNITS 

O.A. 232 
FUNcnON 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Install & bond 5 fiducial tubes In theta layer 2 

Allocale tubes and stiffbacks 
Attach fiducial strong back to drift cell tubes 
Allocate resources 
Apply epoxy to the tubes 
Insert tubes Into the side plates. pin In place and cure epoxy 
De-allocate resources 
Remove strongbacks and store 
De-allocate resources 

Page 1 Rev °KO 1211/92 BroganiMMAG 

Allocate De·Allocate nME 
352. 154x5 0 0.00 

101x4 0 0.25 
306 0 0.00 

0 0 0.05 
0 0 0.84 
0 306 0.00 
0 101x4 0.25 
0 154x5 0.00 

RESOURCES 101x4.154x5.306. 101x4.154x5.306 
352 

TOTAL SPAN 1.34 

TOTAL HOURS 1.39 

SEa 
1 
2 
3 
4 nIp 
4 nIp 
5 
6 
7 



BW1-214 MODULE 14 UNITS 

O.A. 233 
Install & bond remaining 48 tubes In theta layer 2 

FUNCnON Allocate De-Allocate nME SEa 
1 Attach standard strongback to the drift cell tube 101x4,155x2,362 0 0.40 1 
2 A"ocate resources 1,51,151,158,301 0 0.00 2 
3 Apply epoxy to the tube 0 0 0.40 3 nIp 
4 Insert tube Into side plates, pin In position, remove strongback 0 0 2.00 3 nIp 
5 Position the alignment racks, pull vacuum, add weight and cure 0 0 0.67 3 nIp 

6 De-allocate resources 0 l,51,155x2,301 0.00 4 
7 Release the vacuum, remove the weights and the alignment racks 0 101x4,151,158 0.33 5 

0 8 
...... 9 
~ 10 

RESOURCES l,51,101X4,151, 1,51,101X4,151, 
155,158,301,362 155,158,301 

TOTAL SPAN 2.73 

TOTAL HOURS 3.80 
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BW1-214 MODULE 14 UNITS 

O.A. 234 
Epoxy diagonal stiffeners & tops of tubes. Install stiffeners & plates. layer 2 

FUNCTION 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Apply epoxy to the diagonal stiffeners and place Into the assembly 
Apply epoxy to the tops of the tubes (5 passes) 
load the shear plates and position. place bonding weights 
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Allocate 
101x2.301 

1.2.51.101x2.151 
o 

De-Allocate 
o 

301 
1.2.51.101x4.151 

1.2.51.101x4.151. 1.2.51.101x4.151. 
RESOURCES 301 301 

TIME 
0.88 
0.42 
1.00 

TOTAL SPAN 2.30 

TOTAL HOURS 2.30 

SEa 
1 
2 
3 

nls 
nls 



O.A. 
FUNCnON 

1 
2 
3 
4 
5 
6 
7 
8 

0 9 
~ 10 
OJ 

BW1-214 MODULE 14 UNITS 

235 
Install & bond 5 fiducial tubes In theta layer 3 

Allocate tubes and stiffbacks 
Attach fiducial strong back to drift cell tubes 
Allocate resources 
Apply epoxy to the tubes 
Insert tubes into the side plates, JJ,II In place and cure epoxy 
De-allocate resources 
Remove strongbacks and store 
De-allocate resources 

Allocate De-Allocate TlME 
353,154x5 0 0.00 

101x4 0 0.25 
306 0 0.00 
0 0 0.05 
0 0 0.84 
0 306 0.00 
0 101x4 0.25 
0 154x5 0.00 

RESOURCES 101x4,154x5,306, 101x4,154x5,306 
353 

TOTAL SPAN 1.34 

TOTAL HOURS 1.39 

SEa 
1 
2 
3 
4 nIp 
4 nIp 
5 
6 
7 



BW1-214 MODULE 14 UNITS 

O.A. 236 
Install & bond remaining 48 tubes In theta layer 3 

FUNCnON Allocate De-Allocate TIME SEa 
1 Attach standard strongback to the drift cen tube 101x4,155x2,363 0 0.40 1 
2 Anocate resources 1,51,151,158,301 0 0.00 2 
3 Apply epoxy to the tube 0 0 0.40 3 nip 
4 Insert tube Into side plates, pin In position, remove strongback 0 0 2.00 3 nip 

5 Position the alignment racks, pull vacuum, add weight and cure 0 0 0.67 3 nip 

6 De-allocate resources 0 1,51,155x2,301 0.00 4 
7 Release the vacuum, remove the weights and the arlgnment racks 0 101x4,151,158 0.33 5 

0 8 .... 9 
~ 10 

RESOURCES 1,51,101X4,151, 1,51,101X4,151, 
155,158,301,363 155,158,301 

TOTAL SPAN 2.73 

TOTAL HOURS 3.80 
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o 
l\) 
o 

BW1-214 MODULE 14 UNITS 

O.A. 237 
FUNCTION 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Epoxy diagonal stiffeners & tops of tubes, install stiffeners & plates, layer 3 

Apply epoxy to the diagonal stiffeners and place into the assembly 
Apply epoxy to the tops of the tubes (5 passes) 
Load the shear plates and position, place bonding weights 

Allocat. 
101x2,301 

1,2,51,101x2,151 
o 

De-Allocat. 
o 

301 
1,2,51,101x4,151 

TIME 
0.88 
0.42 
1.00 

RESOURCES 1,2,51,101x4,151, 1,2,51,101x4,151, 
301 301 

TOTAL SPAN 2.30 

TOTAL HOURS 2.30 
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SEa 
1 
2 
3 

nls 
nls 



0 
N .-

BW1-2/4 MODULE 14 UNITS 

O.A. 238 
Install & bond 5 fiducial tubes In theta layer 4 

FUNCnON 
1 Allocate tubes and stiffbacks 
2 Attach fiducial strong back to drift cell tubes 
3 Allocate resources 
4 Apply epoxy to the tubes 
5 Insert tubes Into the side plates. pin In place and cure epoxy 
6 De-allocate resources 
7 Remove strongbacks and store 
8 De-allocate resources 
9 
10 
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Allocate De-Allocate nME 
354,154x5 0 0.00 

101x4 0 0.25 
306 0 0.00 
0 0 0.05 
0 0 0.84 
0 306 0.00 
0 101x4 . 0.25 
0 154x5 0.00 

RESOURCES 101x4,154x5,306, 101x4,154x5,306 
354 

TOTAL SPAN 1.34 

TOTAL HOURS 1.39 

SEa 
1 
2 
3 
4 nIp 
4 nIp 
5 
6 
7 



BW1-214 MODULE 14 UNITS 

O.A. 239 
Install & bond remaining 48 tubes In theta layer 4 

FUNCnON Allocat. De·Allocate nME SEa 
1 Attach standard strongback to the drift cell tube 101x4,155x2,364 0 0.40 1 
2 Allocate resources 1,51,151,158,301 0 (/.00 2 
3 Apply epoxy to the tube 0 0 0.40 3 nIp 
4 Insert tube Into side plates, pin In position, remove strongback 0 0 2.00 3 nIp 

5 Position the alignment racks, pull vacuum, add weight and cure 0 0 0.67 3 nIp 

6 De·allocate resources 0 1,51,155x2,301 0.00 4 
7 Release the vacuum, remove the weights and the alignment racks 0 101x4,151,158 0.33 5 

0 8 
tv 9 
l\:) 10 

1,51,101 X4,151, 1,51,101X4,151, 
RESOURCES 155,158,301,364 155,158,301 

TOTAL SPAN 2.73 

TOTAL HOURS 3.80 

Page 1 Rev "K" 1217192 BroganlMMAG 



BW1-214 MODULE 14 UNITS 

O.A. 240 
FUNcnON 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Epoxy diagonal stiffeners & tops of tubes, Install stiffeners & plates, layer 4 

Apply epoxy to the diagonal stiffeners and place into the assembly 
Apply epoxy to the tops of the tubes (5 passes) 
Load the shear plates and position, place bonding weights 

Allocate 
101x2,301 

1,2,51,101x2,151 
o 

De·Allocate 
o 

301 
1,2,51,101x4,151 

1,2,51,101x4,151, 1,2,51,101x4,151, 

nME 
0.88 
0.42 
1.00 

RESOURCES 301 301 

TOTAL SPAN 2.30 

TOTAL HOURS 2.30 
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SEa 
1 
2 
3 

nls 
nls 



BW1-214 MODULE 14 UNITS 

O.A. 241 
Install & bond 5 fiducial tubes In phi layer 5 

FUNcnON Allocate De·Allocate nME SEa 
1 Allocate tubes and stH!backs 355, 154x5 0 0.00 1 
2 Attach fiducial strong back to drHt cell tubes 101x4 0 0.25 2 
3 Allocate resources 306 0 0.00 3 
4 Apply epoxy to the tubes 0 0 0.05 4 nIp 
5 Insert tubes into the side plates, pin In place and cure epoxy 0 0 0.84 4 nIp 
6 De·allocate resources 0 306 0.00 5 
7 Remove strong backs and store 0 101x4 0.25 6 
8 De·allocate resources 0 154x5 0.00 7 

0 9 
l\:) 10 
~ 

101 x4,154x5,306, 101 x4, 154x5,306 
RESOURCES 355 

TOTAL SPAN 1.34 

TOTAL HOURS 1.39 
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o 
l\j 
en 

BW1-214 MODULE 14 UNITS 

O.A. 242 
FUNcnON 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Install & bond remaining 43 tubes In phi layer 5 

Attach standard strongback to the drift cell tube 
Allocate resources 
Apply epoxy to the tube 
Insert tube Into side plates. pin In position. remove strongback 
Position the alignment racks. pull vacuum. add weight and cure 
De·allocate resources 
Release the vacuum. remove the weights and the alignment racks 
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Allocate De·Allocate nME 
101x4.155x2,365 0 0.36 
1.51.151.158.301 0 0.00 

'0 0 0.36 
0 0 1.79 
0 0 0.67 
0 1.51.155x2.301 0.00 
0 101x4.151.158 0.33 

1.51.101X4.151. 1.51.101X4.151. 
RESOURCES 155.158.301.365 155.158.301 

TOTAL SPAN 2.48 

TOTAL HOURS 3.51 

SEa 
1 
2 
3 nIp· 
3 nIp 
3 nIp 
4 
5 



BW1·214 MODULE 14 UNITS 

O.A. 243 
Epoxy tops of tubes, Install shear plates, layer 5 

FUNCnON 
1 Apply epoxy to the tops of the tubes (5 passes) 

2 Load the shear plates and position, place bonding weights 
3 
4 
5 
6 
7 
8 
9 
10 
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Allocate De-A "ocate nME SEa 
l,2,Sl,101x4,151, 301 0.42 nls 

301 1 
o l,2,51.101x4,151 1.70 2 nls 

l,2,51.101x4,lSl, l,2,51,101x4,151, 
RESOURCES 301 301 

TOTAL SPAN 2.12 

TOTAL HOURS 2.12 



BW1-214 MODULE 14 UNITS 

O.A. 244 
Install & bond 5 fiducial tubes In phi layer 6 

FUNCnON Allocate De-Allocate nME SEa 
1 Allocate tubes and stiffbacks 356, 154x5 0 0.00 1 
2 Attach fiducial strong back to drift cell tubes 101x4 0 0.25 2 
3 Allocate resources 306 0 0.00 3 
4 Apply epoxy to the tubes 0 0 0.05 4 nIp 
5 Insert tubes Into the side plates, pin In place and cure epoxy 0 0 0.84 4 nIp 
6 De-allocate resources 0 306 0.00 5 
7 Remove strong backs and store 0 101x4 0.25 6 

0 8 De-allocate resources 0 154x5 0.00 7 

'" 9 
-J 10 

101 x4,154x5,306, 101 x4, 154x5,306 
RESOURCES 356 

TOTAL SPAN 1.34 

TOTAL HOURS 1.39 
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BW1-2J4 MODULE 14 UNITS 

O.A. 245 
Install & bond remaining 43 tubes In phi layer 6 

FUNCnON Allocate De-Allocate nME SEQ 
1 Attach standard strongback to the drift cell tube 101 x4,155x2,366 0 0.36 1 
2 Allocate resources 1,51,151,158,301 0 0.00 2 
3 Apply epoxy to the tube 0 0 0.36 3 nIp 
4 Insert tube Into side plates, pin In position, remove strongback 0 0 1.79 3 nIp 
5 Apply epoxy and Install the six load distributors at specified locations 0 0 0.20 3 nIp 
6 Position the alignment racks, pull vacuum, add weight and cure 0 0 0.67 3 nIp 
7 De-allocate resources 0 1,51,155x2,301 0.00 4 

0 8 Release the vacuum, remove the weights and the alignment racks 0 101x4,151,158 0.33 5 

N 9 

CO 10 

1,51,101X4,151, 1,51,101X4,151, 
RESOURCES 155,158,301,366 155,158,301 

TOTAL SPAN 2.48 

TOTAL HOURS 3.71 
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l\j 
CC 

BW1-214 MODULE 14 UNITS 

O.A. 246 
Epoxy tops of tubes, Install shear plates, layer 6 

FUNcnOO 
1 Apply epoxy to the tops of the tubes (5 passes) 

2 Load the shear plates and position, place bonding weights 
3 
4 
5 
6 
7 
8 
9 
10 

Page 2 Rev 'K' 1217/92 BroganIMMAQ 

Allocat. De-Allocat. T1ME SEQ 
1,2,51,101x4,151, 301 nls 

301 0.42 1 
o 1,2,51,101x4,151 1.70 2 nls 

1,2,51,101x4,151, 1,2,51,101x4,151, 
RESOURCES 301 301 

TOTAL SPAN 2.12 

TOTAL HOURS 2.12 



BW1-214 MODULE 14 UNITS 

O.A. 247 
Install & bond 5 fiducial tubes In phi layer 7 

FUNCnON Allocate De-Allocate TlME SEa 
1 Allor.ate tubes and stHfbacks 357, 154x5 0 0.00 1 
2 Attach fiducial strong back to drHt cell tubes 101x4 0 0.25 2 
3 Anocate resources 306 0 0.00 3 
4 Apply epoxy to the tubes 0 0 0.05 4 nip 
5 Insert tubes Inlo the side plates, pin In place and cure epoxy 0 0 0.84 4 nip 
6 De-allocate resources 0 306 0.00 5 
7 Remove strongbacks and store 0 101x4 0.25 6 
8 De-allocate resources 0 154x5 0.00 7 

0 9 

VJ 
10 

0 
101x4,154x5,306, 101x4,154x5,306 

RESOURCES 357 

TOTAL SPAN 1.34 

TOTAL HOURS 1.39 
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BW1-214 MODULE 14 UNITS 

O.A. 248 
FUNcnON 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Install & bond remaining 43 tubes In phi layer 7 

Attach standard strongback to the drift cell tube 
Allocate resources 
Apply epoxy to the tube 
Insert tube Into side plates, pin In posh ion, remove strongback 
Apply epoxy and install the twenlyone load distributors at specHied locations 
Poshion the alignment racks, pull vacuum, add weight and cure 
De-allocate resources 
Release the vacuum, remove the weights and the alignment racks 

Allocate 
101x4,155x2,367 
1,51,151,158,301 

o 
o 
o 
o 
o 
o 

De-Allocate 
o 
o 
o 
o 
o 
o 

1,51,155x2,301 
101x4,151,158 

1,51,101X4,151, 1,51,101X4,151, 

TlME 
0.36 
0.00 
0.36 
1.79 
0.70 
0.67 
0.00 
0.33 

RESOURCES 155,158,301,367 155,158,301 

TOTAL SPAN 2.48 

TOTAL HOURS 4.21 
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SEa 
1 
2 
3 
3 
3 
3 
4 
5 

nIp 
nIp 
nIp 
nIp 



BW1-214 MODULE 14 UNITS 

O.A. 249 
Epoxy tops 01 tubes, install shear plates, layer 7 

FUNcnON 
1 Apply epoxy to the tops of the tubes (5 passes) 

2 load the shear plates and position, place bonding weights 
3 
4 
5 
6 
7 
8 
9 
10 

Page 2 RaY -K- 1217192 BroganIMMAG 

Allocate De-Allocat. nME SEa 
1,2,51,101x4,151, 301 nls 

301 0.42 1 
o 1,2,51,101x4,151 1.70 2 nls 

1,2,51,101x4,151, 1,2,51,101x4,151, 
RESOURCES 301 301 

TOTAL SPAN 2.12 

TOTAL HOURS 2.12 



BW1-214 MODULE 14 UNITS 

O.A. 250 
Install & bond 5 fiducial tubes In phi layer 8 

FUNCnON Allocate De·Allocate T1ME SEa 
1 Allocate tubes and stHfbacks 358, 154x5 0 0.00 1 
2 Attach fiducial strong back to drift cell tubes 101x4 0 0.25 2 
3 Allocate resources 306 0 0.00 3 
4 Apply epoxy to the tubes 0 0 0.05 4 nIp 
5 Insert tubes Into the side plates, pin In place and cure epoxy 0 0 0.84 4 nIp 
6 De-allocate resources 0 306 0.00 5 
7 Remove strongbacks and store 0 101x4 0.25 6 
8 De-allocate resources 0 154x5 0.00 7 

0 
9 

c.v 10 

c.v 
101 x4,154x5,306, 101x4, 154x5,306 

. RESOURCES 358 

TOTAL SPAN 1.34 

TOTAL HOURS 1.39 
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BW1-214 MODULE 14 UNITS 

O.A. 251 
Install & bond remaining 43 tubes In phi layer 8 

FUNCnON Allocate De-Allocate nME SEa 
1 Attach standard strong back to the drift cell tube 101x4,155x2,368 0 0.36 1 
2 Allocate resources 1,51,151,158,301 0 0.00 2 
3 Apply epoxy to the tube 0 0 0.36 3 nIp 
4 Insert tube Into side plates, pin In position, remove strongback 0 0 1.79 3 nIp 
5 Apply epoxy and Install the twentyfour load distributors at specified locations 0 0 0.80 3 nIp 
6 Position the alignment racks, pull vacuum, add weight and cure 0 0 0.67 3 nIp 
7 De·allocate resources 0 1,51,15Sx2,301 0.00 4 
8 Release the vacuum, remove the weights and the alignment racks 0 101x4,151,158 0.33 5 

0 9 
W 10 
~ 

1,51,101X4,151, 1,51,101X4,151, 
RESOURCES 155,158,301,368 155,158,301 

TOTAL SPAN 2.48 

TOTAL HOURS 4.31 
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BW1·214 MODULE 14 UNITS 

O.A. 252 
Epoxy tops of tubes. Install top plates. layer 8 

FUNcnON A"ocate De-Allocate nME SEQ 
1 Apply epoxy to the tops of the tubas (5 passes) 1.2.51.101x4.151. 301 nls 

301 0.42 1 
2 load the shear plates and position. place bonding weights o 1.2.51.101x4.151 1.70 2 n/~ 

3 
4 
5 
6 
7 
8 
9 
10 

1.2.51.101x4.151. 1.2.51.101x4.151. 
·RESOURCES 301 301 

TOTAL SPAN 2.12 

TOTAL HOURS 2.12 
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BW1-214 MODULE 14 UNITS 

O.A. 253 
Assemble the top edge members to the sides & top plate 

FUNCll0N Allocate De-Allocate llME SEa 
1 Remove the top edge details from storage and place on side plate edge 1,51,101x3 1,51 0.50 1 
2 Install bohs thru edge members Into side plates and torque bohs 101 0 4.00 2 
3 Using the tool reference locate and mount the three sets of lee bearings 0 101x4 3.00 3 
4 
5 
6 
7 
8 

0 9 
VJ 10 
c-, 

RESOURCES 1,51,101x4 1,51,101x4 

TOTAL SPAN 7.50 

TOTAL HOURS 7.50 
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O.A. 
FUNCTION 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

BW1-214 MODULE 14 UNITS 

254 
Install outer side plates 

Allocate resources 
Install gas manafolds and connect Tygon tubing to the drift tubes 
locate & secure the wiring harness, connect the leads to the drift tubes 
De-allocate resources 
Preform In line mfg leak test, pressurize the comp/et system, verify pressure drop 
Preform Inline mfg electrical test, hook-up test tool (computer) and run test 
Remove the side plates from staging area and locate In the final assembly tool 
Boh the side plates to the assembly 

Allocat. 
101x4 

o 
o 
o 

102x2 
160 

101x4 
o 

De-Allocat. 
o 
o 
o 

101x4 
o 

102x2,160 
o 

101x4 

nME 
0.00 
3.39 
1.69 
0.00 
0.68 
3.38 
2.00 
6.00 

RESOURCES 101 x4,1 0212,160 101 x4,1 0212,160 

TOTAL SPAN 15.45 

TOTAL HOURS 17.14 
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SEa 
1 
2 
2 
3 
4 
5 
6 
7 



BW1-214 MODULE 14 UNITS 

O.A. 255 
Remove BW1-214 module from tool & move to storage 

FUNCnON Allocat. De-Allocat. nME SEa 
1 Remove an tooling pins and other attachment devises 104 0 0.20 1 
2 Remove the module spreader beam from storage and move to the work station 54.157 0 0.20 2 
3 Attach the spreader drops to the BW1 module and remove from the tool 159 0 0.20 3 
4 Move the module to the storage area and place on the rotationlinsertion tool 0 0 0.20 4 
5 Place the spreader back Into the storage area 0 104.152.157 0.20 5 
6 
7 
8 

0 9 
~ 10 
0:> 

54.104.157.159 104.152.157 
RESOURCES 

TOTAL SPAN 1.00 

TOTAL HOURS 1.00 
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BW1~214 MODULE 14 UNITS 

O.A. 256 
Place the BW1·214 module Into the storage area and secure 

FUNCTION Allocate De·Allocate TIME SEa 
1 Roll module past Interance flats on the rails and clamp In poshion 104 0 0.10 1 
2 Replace Interance flats with full round rail sections 0 0 0.20 2 
3 Rotate the BW1 module 180 deg. 0 0 0.50 3 
4 line up the tool with the storage rails and secure 0 0 0.50 4 
5 Roll tranfer the module onto the storage rails 0 0 0.20 5 
6 Detach the rotation tool from the storage rails & rotate 180 deg. 0 0 0.50 6 
7 Place rotation tool In storage 0 54.104.159.359 0.10 7 

0 8 
CV 9 
C 10 

RESOURCES 104 54.104.159.359 

TOTAL SPAN 2.10 

TOTAL HOURS 2.10 
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o 

DW 1 Production Activity = 53 BWl-3 BWfProd OAs = 260-290 Functions = 300-476 



BW1-3 CENTER. 7 UNITS. Activity #53 
260 261 262 263 264 

1.51.101x4 1.51.101 x4.1 03x2 1.2.51.101x5.151. 101x4.154x9.306. 1.51.101X4.151. 
152 301 371 155.158.301.381 

Assemble side load & locate Install & bond install & bond 9 Install & bond 
and end plates. onto final bottom plate fiducial tubes in remaining 80 

bottom edge ... assembly fixture ... asembly ... theta layer 1 ... tubes in theta 
members and r r -r ... layer 1 

gussets 9.7 9.7 9.0 2.5 
1.51.101x4 1.51.101x4.103x2 1.2.51.101x5.151. 101x4.154x9.306 1.51.101X4.151. 

'301 155.158.301 

269 268 267 266 
~6.5 

265 
101x4.154x9.306. 1.2.51.101x4.151. 1.51.101X4.151. 101x4.154x9.306. 1.2.51.101x4.151. 
373 301 155.158.301.382 372 301 

Install & bond 9 Epoxy tops of Install & bond Install & bond 9 Epoxy tops of 
liducial tubes In tubes. install remaining 80 fiducial tubes In tubes. install 

theta layer 3 ~ shear plates. layer ~ tubes In theta .II. theta layer 2 ~ shear plates. layer 
I"'" 2 ... layer 2 I"'" ~ 1 

3.2 6.5 2.5 3.2 
101x4.154x9.306 1.2.51.101x4.151, 1.51.101X4.151. 101x4.154x9.306 1.2.51.101x4.151, 

301 155.158.301 301 .t 2.5 
270 271 272 273 274 

1.51.101X4.151. 1.2.51.101x4.151. 101x4.154x9.306. 1.51.101X4.151. 1.2.51.101x4.151. 
155.158.301.383 301 374 155.158.301.384 301 

Install & bond Epoxy tops of Install & bond 9 Install & bond Epoxy tops of 
remaining 80 tubes. Install fiducial tubes In remaining 80 tubes. Install 
tubes In theta ... shear plates. layer .... theta layer 4 ... tubes in theta ... shear plates. layel 

Jayer3 r 3 " -" layer 4 r" 4 
6.5 3.2 2.5 6.5 

1.51.101X4.151. 1.2.51.101x4.151. 101x4. 154x9.306 1.51.101X4.151. 1.2.51.101x4.151, 
155.158,301 301 155.158.301 301 

278 2n 276 
~3.2 

275 
101x4.154x9.306. 1.2.51.101x4.151. 1.51.101X4.151. 101x4.154x5.306, 
356 301 155.158.301.365 355 

Install & bond 5 Epoxy tops of Install & bond Install & bond 5 
fiducial tubes In tubes. Install remaining 43 fiducial tubes in 

~ phi layer 6 -.II. shear plates. laye -.II. tubes in phi layer .til phi layer 5 
~ ..... 5 ..... 5 ..... 

1.4 2.5 3.5 1.4 
101x4,l54x9.306 1.2.51.101x4.151, 1.51.101X4.151. 101x4. 154x5,30G 

301 155.158,301 
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BW1-3. 7 UNITS. Activity #53 
279 280 281 282 283 

1,51,101X4,151, 1,2,51,101x4,151, 101x4,154x5,306, 1,51,101X4,151, 1,2,51,101x4,151, 
155,158,301,366 301 357 155.158,301.367 301 

Install & bond Epoxy tops of .nstall & bond 5 'nstall & bond Epoxy tops of 
remaining 43 tubes. install fiducial tubes In remaining 43 tubes. install 

tubes in phi layer .. shear plates, layel .. phi layer 7 ... tubes In phi layer .. shear plates. layel 
6 .. 6 .. "'" 7 .. 7 

3.7 2.5 1.4 4.2 
1,51,101X4,151, 1,2,51.101x4.151. 101x4.154x5.306 1.51.101X4.151, 1 ,2,51,101x4.151 , 

155,158,301 301 155,158,301 301 

288 287 286 285 
.25 

284 
101x4,102x2.160 1.51,101x4 1.2.51.101x4.151. 1.51.101X4.151. 101x4,154x5,306, 

301 155.158.301.368 358 
Install outer side Assemble the top Epoxy tops of Install & bond Install & bond 5 

plates edge members to tubes. install remaining 43 fiducial tubes in 
~ the sides & top ~ shear plates. layel ... tubes In phi layer ~ phi layer 8 
~ plate ~ 8 , 8 ~ 

10.5 2.5 4.3 1.4 
101x4.102x2.160 1.51.101x4 1.2.51,101x4.151, 1.51.101X4.151. 101x4.154x5,306 

301 155,158,301 

t20
•
4 

289 290 
54.104.157.159 54.104 

Remove BW1·3 Place the BW1·3 
module from tool module Into the 
& move to storage .... storage area and .. ... secure -r-

1.0 2.1 
104.152.157 54.104.159.390 
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Activity 53 BWl-3 BWT Prod 
Resource 1 Sling Allocated 21 Deallocated 21 Difference 0 
Resource 2 Vacuum Sling Allocated 9 Deallocated 9 Difference 0 
Resource 51 LitHoist AsyBld Aliocated 21 Deallocated 21 Difference 0 
Resource 54 HvyHoist AsyBld Allocated 2 Deallocated 2 Difference 0 
Resource 101 Worker Allocated 123 Deallocated 123 Difference 0 
Resource 102 Test Engineer Allocated 2 Deallocated 2 Difference 0 
Resource 103 Alignment Tech Allocated 2 Deallocated 2 Difference 0 
Resource 104 Rigger Crew Allocated 2 Deallocated 2 Difference 0 
Resource 151 Bonding Weights Allocated 17 Deallocated 17 Difference 0 
Resource 152 FinalAssblyTool Allocated 1 Deallocated 1 Difference 0 
Resource 154 FidTubeStrgback Allocated 56 Deallocated 56 Difference 0 
Resource 155 Tube Strongback Allocated 16 Deallocated 16 Difference· 0 
Resource 157 Mod Sprder Beam Allocated 1 Deallocated 1 Difference 0 
Resource 158 TubeBondingRack Allocated 8 Deallocated 8 Difference 0 
Resource 159 BWTRotationTool Allocated 1 Deallocated 1 Difference 0 
Resource 160 BW1TestComputer Allocated 1 Deallocated 1 Difference 0 
Resource 301 1hr AdhesivDisp Allocated 17 Deallocated 17 Difference 0 
Resource 306 15min Glue Disp Allocated 8 Deallocated 8 Difference 0 
Resource 355 5 BW1 Phi 5 FIT Allocated 1 Deallocated 0 Difference 1 

0 Resource 356 5 BW1 Phi 6 FIT Allocated 1 Deallocated 0 Difference 1 
.t. Resource 357 5 BW1 Phi 7 FIT Allocated 1 Deallocated 0 Difference 1 c..;, Resource 358 5 BW1 Phi 8 FIT Allocated 1 Deallocated 0 Difference 1 

Resource 365 43 BW1 Phi 5 Tu Allocated 1 Deallocated 0 Difference 1 
Resource 366 43 BW1 Phi 6 Tu Allocated 1 Deallocated 0 Difference 1 
Resource 367 43 BW1 Phi 7 Tu Allocated 1 Deallocated 0 Difference 1 
Resource 368 43 BW1 Phi 8 Tu Allocated 1 Deallocated 0 Difference 1 
Resource 371 9 BW1 Theta 1 T Allocated 1 Deallocated 0 Difference 1 
Resource 372 9 BW1 Theta 2 T Allocated 1 Deallocated 0 Difference 1 
Resource 373 9 BW1 Theta 3 T Allocated 1 Deallocated 0 Difference 1 
Resource 374 9 BW1 Theta 4 T Allocated 1 Deallocated 0 Difference 1 
Resource 381 80 BW1 Theta 1 Allocated 1 Deallocated 0 Difference 1 
Resource 382 80 BW1 Theta 2 Allocated 1 Deallocated 0 Difference 1 
Resource 383 80 BW1 Theta 3 Allocated 1 Deallocated 0 Difference 1 
Resource 384 80 BW1 Theta 4 Allocated 1 Deallocated 0 Difference 1 
Resource 390 MBWl-3 Module Allocated 0 Deallocated 1 Difference -1 

SDC-92-390 



BW1-3 CENTER 7 UNITS 

O.A. 260 
Assemble side and end plates. boUom edge members and gussets 

FUNCTION Allocat. De-Allocat. TIME SEa 
1 Remove side plates (4) from storage and place In vertical support rack 1.51.101x4 0 2.50 1 
2 Remove boUom edge details from storage and place on side plate edge 0 0 0.50 2 
3 Install bolts thru edge members Into side plates and torque bolts 0 0 6.70 2 
4 AnlshO.A. 0 1.51.101x4 0.00 3 
5 
6 
7 
8 

0 9 
~ 10 w::. 

RESOURCES 1.51.101x4 1.51.101x4 

TOTAL SPAN 9.20 

TOTAL HOURS 9.70 

Page 1 Rev -." 1217192 BroganIMMAG 



o 
~ 
en 

BW1-3 CENTER 7 UNITS 

O.A. 261 
FUNcnON 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Load & locate onto final assembly fixture 

move the plates (4) from the vertical support rack to the final assembly tool 
Allocate resource 
Pin the plates thru the tooling holes to the tool side suports and secure 
Assemble the sides Into -box- using the corner plates (4 places) and bolts 
De-allocate resource 
Verify the alignment of the -OOx· 

Allocate 
1,51,101x3,152 

101 
0 
0 
0 

103x2 

o.Allocate TlME 
1,51 1.00 

0 0.00 
0 3.40 
0 5.00 

101x4 0.00 
103x2 0.25 

1,51,101x4,103x2 1,51,101x4,103x2 
RESOURCES 152 

TOTAL SPAN 6.25 

TOTAL HOURS 9.65 
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SEa 
1 
2 
3 
3 
4 
5 



BW1-3 CENTER ·7 UNITS 

O.A. 262 
Install & bond bottom plate asembly 

FUNcnON 
1 Apply epoxy to bottom edge member at bottom plate interface 

2 Apply epoxy to one side of the doubler strips and locate in tool 
3 Load the sections of bottom plates and position. place bonding weights 

4 
5 
6 
7 
8 
9 
10 

Allow epoxy to set-up 
Remove bonding weights 

Allocate 
1.2.51.101x5.151. 

301 
0 
0 

0 
1.51.101x2 

De-Allocate llME 
0 1.00 

0 1.00 
1.2.51.101x5.151. 4.00 

301 
0 1.00 

1.51.101x2 2.00 

.RESOURCES 1.2.51.101x5.151. 1.2.51.101x5.151. 
301 301 

TOTAL SPAN 9.00 

TOTAL HOURS 9.00 
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SEa 
1 

2 
3 

4 
5 



BW1-3 CENTER 7 UNITS 

O.A. 263 
FUNCTION 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Install & bond 9 fiducial tubes In theta layer 1 

Allocate tubes and stiffbacks 
Attach fiducial strong back to drift cell tubes 
Allocate resources 
Apply epoxy to the tubes 
Insert tubes into the side plates, pin In place and cure epoxy 
De-allocate resources 
Remove strongbacks and store 
De-allocate resources 

Page 1 Rev .,. 1 '/17192 BroganlMMAG 

Allocate De-AIJocate TIME 
371,154x9 0 0.00 

101x4 0 0.45 
306 0 0.00 
0 0 0.08 
0 0 1.50 
0 306 0.00 
0 101x4 0.45 
0 154x9 0.00 

RESOURCES 101x4,154x9,306, 101x4,154x9,306 
371 

TOTAL SPAN 2.40 

TOTAL HOURS 2.48 

SEa 
1 
2 
3 
4 nIp 
4 nIp 
5 
6 
7 



BW1-3 CENTER 7 UNITS 

O.A. 264 
Install & bond remaining 80 tubes In theta layer 1 

FUNCnON Allocale o.Allocale nME SEa 
1 Attach standard strongback to the drift cell tube 101x4,l55x2,381 0 0.67 1 
2 Allocate resources 1,51,151,158,301 0 0.00 2 
3 Apply epoxy to the tube 0 0 0.67 3 nip. 
4 Insert tube Into side plates, pin In poshlon, remove strongback 0 0 3.33 3 nip 
5 Position the alignment racks, pull vacuum, add weight and cure 0 0 1.20 3 nip 
6 De-allocate resources 0 l,51,15SX2,301 0.00 4 
7 Release the vacuum, remove the weights and the alignment racks 0 101x4,151,158 0.60 5 

0 
8 
9 

~ 10 
CO 

RESOURCES l,51,101X4,151, l,51,101X4,151, 
155,158,301,381 155,158,301 

TOTAL SPAN 4.60 

TOTAL HOURS 6.47 
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BW1-3 CENTER 7 UNITS 

O.A. 265 
Epoxy tops of tubes. Install shear plates. layer 1 

FUNcnON Allocat. De·Allocat. nME SEa 
1 Apply beads of epoxy In between the tubes (9 passes) and to the tops of the 1.2.51.101x4.301 301 1.50 1 

tubes (9 passes) 
2 Load the shear plates and position. place bonding weights 151 1.2.51.101x4.151 1.70 2 nls 
3 
4 
5 
6 
7 
8 
9 
10 

RESOURCES 1.2.51.101x4.151. 1.2.51.101x4.151. 
301 301 

TOTAL SPAN 3.20 

TOTAL HOURS 3.20 
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BW1·3 CENTER 7 UNITS 

O.A. 266 
Install & bond 9 fiducial tubes In theta layer 2 

FUNCnON 
1 Allocate tubes and stiffbacks 
2 Attach fiducial strong back to drift cell tubes 
3 Allocate resources 
4 Apply epoxy to the tubes 
5 Insert tubes Into the side plates, pin In place and cure epoxy 
6 De-allocate resources 
7 Remove strong backs and store 
8 De-allocate resources 
9 
10 

Page 1 Rev -I- 1 V7/92 BroganIMMAG 

Allocate De·Allocate nME 
372,154x9 0 0.00 

101x4 0 0.45 
306 0 0.00 
0 0 0.08 
0 0 1.50 
0 306 0.00 
0 101x4 0.45 
0 154x9 0.00 

RESOURCES 101x4,154x9,306, 101x4,154x9,306 
372 

TOTAL SPAN 2.40 

TOTAL HOURS 2_48 

SEa 
1 
2 
3 
4 nIp 
4 nIp 
5 
6 
7 



BW1-3 CENTER 7 UNITS 

O.A. 267 
Install & bond remaining 80 tubes In theta layer 2 

FUNCTlON Allocat. De-Allocat. TlME SEa 
1 Attach standard strongback to the drift cell tube 101x4,155x2,382 0 0.67 1 
2 Allocate resources 1,51,151,158,301 0 0.00 2 
3 Apply epoxy to the tube 0 0 0.67 3 nIp 
4 Insert tube Inlo side plates, pin In position, remove strongback 0 0 3.33 3 nIp 
5 Position the alignment racks, pull vacuum, add weight and cure 0 0 1.20 3 nIp 
6 De-allocate resources 0 1,51,155x2,301 0.00 4 
7 Release the vacuum, remove the weights and the alignment racks 0 101x4,151,158 0.60 5 
8 

0 9 
en 10 
~ 

RESOURCES 1,51,101X4,151, 1,51,101X4,151, 
155,158,301,382 155,158,301 

TOTAL SPAN 4.60 

TOTAL HOURS 6.47 
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BW1-3 CENTER 1 UNITS 

O.A. 268 
FUNCTION 

1 

2 
3 
4 
5 
6 
7 
8 
9 
10 

Epoxy tops of tubes, Install shear plates, layer 2 

Apply beads of epoxy In between the tubes (9 passes) and to the tops of the 
tubes (9 passes) 
Load the shear plates and position, place bonding weights 

Allocate De-Allocat. 
1,2,51,101x4,301 301 

151 1 ,2,51 ,101x4,151 

1,2,51,101x4,151, 1,2,51,101x4,151, 

nME 
1.50 

1.70 

. RESOURCES 301 301 

TOTAL SPAN 3.20 

TOTAL HOURS 3.20 
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SEQ 
1 

2 nls 



0 
CJ1 
v.;, 

BW1-3 CENTER 7 UNITS 

O.A. 269 
Install & bond 9 fiducial tubes In theta layef 3 

FUNCnON 
1 Allocate tubes and stiffbacks 
2 Anach fiducial strong back to drift cell tubes 
3 Allocate fesources 
4 Apply epoxy to the tubes 
5 Insert tubes Into the side plates, pin In place and CUfe epoxy 
6 De·allocate resources 
7 Remove strongbacks and store 
8 De·allocate resources 
9 
10 

Page 1 Rev "I" 1217192 BroganIMMAQ 

Allocate De-Allocate nME 
373,·154x9 0 0.00 

101x4 0 0.45 
306 0 0.00 
0 0 0.08 
0 0 1.50 
0 306 0.00 
0 101x4 0.45 
0 154x9 0.00 

RESOURCES 101x4,154x9,306, 101x4,154x9,306 
373 

TOTAL SPAN 2.40 

TOTAL HOURS 2.48 

SEa 
1 
2 
3 
4 nip 
4 nip 
5 
6 
7 



o 
CIt 
~ 

BW1-3 CENTER 7 UNITS 

O.A. 
FUNcnON 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

270 
Install & bond remaining 80 tubes In theta layer 3 

Attach standard strongback to the drift cell tube 
Allocate resources 
Apply epoxy to the tube 
Insert tube into side plates, pin In posh ian, remove strongback 
Position the alignment racks, pull vacuum, add weight and cure 
De-allocate resources 
Release the vacuum, remove the weights and the alignment racks 
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Allocate 
101x4,155x2,383 
1,51,151,158,301 

o 
o 
o 
o 
o 

De-Allocate 
o 
o 
o 
o 
o 

l,51,155x2,301 
101x4,151,158 

nME 
0.67 
0.00 
0.67 
3.33 
1.20 
0.00 
0.60 

RESOURCES l,51,101X4,151, l,51,101X4,151, 
155,158,301,383 155,158,301 

TOTAL SPAN 4.60 

TOTAL HOURS 6.47 

SEQ 
1 
2 
3 
3 
3 
4 
5 

nIp. 
nIp 
nip 



o 
c:.n 
c:.n 

BW1-3 CENTER 7 UNITS 

O.A. 271 
Epoxy tops of tubes, install shear plates, layer 3 

FUNcnON Allocate De-Allocate TIME SEa 
1 Apply beads 01 epoxy in between the tubes (9 passes) and to the tops of the 1,2,51,101 x4,301 301 1.50 1 

tubes (9 passes) 
2 Load the shear plates and position, place bonding weights 151 1,2,51,101x4,151 1.70 2 nls 
3 
4 
5 
6 
7 
8 
9 
10 

RESOURCES 1,2,51,101x4,151, 1,2,51,101x4,151, 
301 301 

TOTAL SPAN 3.20 

TOTAL HOURS 3.20 
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0 
CJ1 
~ 

BW1·3 CENTER 7 UNITS 

O.A. 272 
'nstall & bond 9 fiducla •• ubes In theta layer 4 

FUNCnON 
1 Allocate tubes and stiffbacks 
2 Attach fiducial strong back to drift cell tubes 
3 Allocate resources 
4 Apply epoxy to the tubes 
5 Insert tubes Into the side plates. pin In place and cure epoxy 
6 De-allocate resources 
7 Remove strong backs and store 
8 De-allocate resources 
9 
10 
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Allocate De-Allocate nME 
374. 154x9 0 0.00 

101x4 0 0.45 
306 0 0.00 

0 0 0.08 
0 0 1.50 
0 306 0.00 
0 101x4 0.45 
0 154x9 0.00 

RESOURCES 101 x4.154x9.306. 101 x4. 154x9.306 
374 

TOTAL SPAN 2.40 

TOTAL HOURS 2.48 

SEa 
1 
2 
3 
4 nIp 
4 nIp 
5 
6 
7 



o 
CI1 
-.J 

BW1-3 CENTER 7 UNITS 

O.A. 273 
FUNcnON 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Install & bond remaining 80 tubes In theta layer 4 

Anach standard slrongback to the drift cell tube 
Allocate resources 
Apply epoxy to the tube 
Insert tube Into side plates, pin In position, remove strongback 
Position the alignment racks, pull vacuum, add weight and cure 
De-allocate resources 
Release the vacuum, remove the weights and the alignment racks 

Page 1 Rev "I" 1217192 BroganiMMAG 

Allocate De-Allocate TIME 
1 01x4, 155x2,384 0 0.67 
1,51,151,158,301 0 0.00 

0 0 0.67 
0 0 3.33 
0 0 1.20 
0 1,51.155x2,301 0.00 
0 101x4,151,158 0.60 

1,51,101X4,151, 1,51,101X4,151, 
RESOURCES 155,158,301,384 155,158,301 

TOTAL SPAN 4.60 

TOTAL HOURS 6.47 

SEa 
1 
2 
3 nIp 
3 nIp 
3 nIp 
4 
5 



o 
CJ1 
CO 

BW1·3 CENTER 7 UNITS 

O.A. 274 
Epoxy tops of tubes. Install shear plates. layer 4 

FUNcnON Allocate De-Allocate nME SEa 
1 Apply beads of epoxy In between the tubes (9 passes) and to the tops of the 1.2.51.101x4.301 301 1.50 1 

tubes (9 passes) 
2 Load the shear plates and position. place bonding weights 151 1.2.51.101x4.151 1.70 2 nls 
3 
4 
5 
6 
7 
8 
9 
10 

1.2.51.101x4.151. 1.2.51.101x4.151. 
RESOURCES 301 301 

TOTAL SPAN 3.20 

TOTAL HOURS 3.20 
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0 
en 
C!) 

BW1-3 CENTER 7 UNITS 

O.A. 275 
Install & bond 5 fiducial tubes In phi layer 5 

FUNCTION 
1 Allocate tubes and stiffbacks 
2 Attach fiducial strong back to drift cell tubes 
3 Allocate resources 
4 Apply epoxy to the tubes 
5 Insert tubes into the side plates, pin In place and cure epoxy 
6 De-allocate resources 
7 Remove strong backs and store 
8 De-allocate resources 
9 
10 
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Allocate De-Allocate TIME 
355, 154x5 0 0.00 

101x4 0 0.25 
306 0 0.00 
0 0 0.04 
0 0 0.83 
0 306 0.00 
0 101x4 0.25 
0 154x5 0.00 

RESOURCES 101x4,154x5,306, 101x4,154x5,306 
355 

TOTAL SPAN 1.33 

TOTAL HOURS 1.37 

SEa 
1 
2 
3 
4 nIp 
4 nIp 
5 
6 
7 



o 
en 
o 

BW1-3 CENTER 7 UNITS 

O.A. 276 
FUNcnON 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Install & bond remaining 43 tubes In phi layer 5 

Anach standard strongback to the drift cell tube 
Allocate resources 
Apply epoxy to the tube 
Insert tube Into side plates, pin In position, remove strongback 
Position the alignment racks, pull vacuum, add weight and cure 
De-allocate resources 
Release the vacuum, remove the weights and the alignment racks 
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Allocate 
101x4,155x2,365 
1,51,151,158,301 

o 
o 
o 
o 
o 

De-Allocate 
o 
o 
o 
o 
o 

1,51,155x2,301 
1 01x4, 151,158 

nME 
0.36 
0.00 
0.36 
1.79 
0.67 
0.00 
0.33 

1,51,101X4,151, 1,51,101X4,151, 
RESOURCES 155,158,301,365 155,158,301 

TOTAL SPAN 2.48 

TOTAL HOURS 3.51 

SEa 
1 
2 
3 
3 
3 
4 
5 

nIp 
nip 
nIp 



BW1-3 CENTER 7 UNITS 

O.A. 277 
Epoxy tops of tubes, Install shear plates, layer 5 

FUNcnON Allocat. De·Allocat. nME SEQ 
1 Apply beads of epoxy in between the tubes (5 passes) and to the tops of the l,2,51,101x4,301 301 0.83 1 

tubes (5 passes) 
2 Load the shear plates and position, place bonding weights 151 l,2,51,101x4,151 1.70 2 nls 
3 
4 
5 
6 
7 
8 
9 
10 

l,2,51,101x4,151, 1,2,51,101x4,151, 
RESOURCES 301 301 

TOTAL SPAN 2.53 

TOTAL HOURS 2.53 
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0 
0) 
tv 

BW1-3 CENTER 7 UNITS 

O.A. 278 
Inslall & bond 5 fiducial lubes In phi layer 6 

FUNCnON 
1 Anocale lubes and stiffbacks 
2 Attach fiducial sirong back 10 drift cell lubes 
3 Allocale resources 
4 Apply epoxy to Ihe lubes 
5 Insert lubes Inlo Ihe side plates, pin In place and cure epoxy 
6 De-allocate resources 
7 Remove slrongbacks and store 
8 De-allocate resources 
9 
10 
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Allocate De-Allocate T1ME 
356,154x5 0 0.00 

101x4 0 0.25 
306 0 0.00 
0 0 0.04 
0 0 0.83 
0 306 0.00 
0 101x4 0.25 
0 154x5 0.00 

RESOURCES 101x4,154x9,306, 101x4,154x9,306 
3SS 

TOTAL SPAN 1.33 

TOTAL HOURS 1.31 

SEa 
1 
2 
3 
4 nIp 
4 nIp 
5 
6 
7 



BW1-3 7 UNITS 

O.A. 279 
Install & bond remaining 43 tubes In phi layer 6 

FUNCTION Allocat. De-Allocat. TIME SEa 
1 Attach standard strongback to the drift cell tube 101 x4,155x2,366 0 0.36 1 
2 Allocate resources 1,51,151,158,301 0 0.00 2 
3 Apply epoxy to the tube 0 0 0.36 3 nIp 
4 Insert tube Into side plates, pin In position, remove strongback 0 0 1.79 3 nIp 
5 Apply epoxy and Install the six load distributors at specified locations 0 0 0.20 3 nIp 
6 Position the alignment racks, pull vacuum, add weight and cure 0 0 0.67 3 nIp 
7 De-allocate resources 0 l,51,155x2,301 0.00 4 
8 Release the vacuum, remove the weights and the alignment racks 0 101x4,151,158 0.33 5 

0 9 
C) 10 
(....) 

l,51,101X4,151, l,51,101X4,151, 
RESOURCES 155,158,301,366 155,158,301 

TOTAL SPAN 2.48 

TOTAL HOURS 3.71 
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BW1-3 7 UNITS 

O.A. 280 
Epoxy tops of tubes, install shear plates, layer 6 

FUNcnON Allocate De-Allocate nME SEa 
1 Apply beads of epoxy in between the tubes (5 passes) and to the tops of the 1,2,51,101x4,301 301 0.83 1 

tubes (5 passes) 
2 Load the shear plates and position, place bonding weights 151 1,2,51,101x4,151 1.70 2 nls 
3 
4 
5 
6 
7 
8 
9 
10 

1,2,51,101x4,151, 1,2,51,101x4,151, 
. RESOURCES 301 301 

TOTAL SPAN 2.53 

TOTAL HOURS 2.53 
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0 
C': 
c.n 

BW1-3 7 UNITS 

O.A. 281 
Inslall & bond 5 fiducial lubes In phi layer 7 

FUNcnON 
1 Allocate tubes and sliffbacks . 
2 Allach fiducial strong back to drifl cell tubes 
3 Allocate resources 
4 Apply epoxy 10 Ihe lubes 
5 Insert lubes Inlo Ihe side plales, pin In place and cure epoxy 
6 De-allocate resources 
7 Remove slrongbacks and store 
8 De-allocate resource. 
9 
10 
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Allocat. Dt-Allocal. nME 
357,154x5 0 0.00 

101x4 0 0.25 
306 0 0.00 
0 0 0.04 
0 0 0.83 
0 306 0.00 
0 101x4 0.25 
0 154x5 0.00 

. RESOURCES 101x4,154x5,306, 101x4,154x5,306 
357 

TOTAL SPAN 1.33 

TOTAL HOURS 1.37 

SEQ 
1 
2 
3 
4 nJp 
4 nJp 
5 
6 
7 



BW1·3 7 UNITS 

O.A. 282 
FUNcnON 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Install & bond remaining 43 tubes In phi layer 7 

Allach standard strongback 10 the drift cell tube 
Anocate resources 
Apply epoxy to the tube 
Insert tube Into side plales, pin In poshion, remove strongback 
Apply epoxy and InstaU thetwenlyone load distributors at specified locations 
Poshlon the alignment racks, pull vacuum, add weight and cure 
De·allocate resources 
Release the vacuum, remove the weights and the alignment racks 

Allocate 
101x4,155x2,367 
1,51,151,158,301 

o 
o 
o 
o 
o 
o 

De-Allocate 
o 
o 
o 
o 
o 
o 

1,51,155x2,301 
101x4,151,158 

llME 
0.36 
0.00 
0.36 
1.79 
0.70 
0.67 
0.00 
0.33 

RESOURCES 1,51,101X4,151, l,51,101X4,151, 
155,158,301,367 155,158,301 

TOTAL SPAN 2.48 

TOTAL HOURS 421 
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SEa 
1 
2 
3 
3 
3 
3 
4 
5 

nip. 
nIp 
nip 
nip 



0 
C) 

~ 

O.A. 
FUNCT10N 

1 

2 
3 
4 
5 
6 
7 
8 
9 
10 

BW1-3 7 UNITS 

283 
Epoxy tops of tubes, Install shear plates, layer 7 

Apply beads of epoxy In between the tubes (5 passes) and to the tops of the 
tubes (5 passes) 
Load the shear plates and position, place bonding weights 

Allocate o.Allocat. T1ME SEa 
l,2,51,101x4,301 301 0.83 1 

151 l,2,51,101x4,151 1.70 2 nls 

l,2,51,101x4,151, l,2,51,101x4,151, 
RESOURCES 301 301 

TOTAL SPAN 2.53 

TOTAL HOURS 2.53 
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0 
~ 
CO 

BW1-3 7 UNITS 

O.A. 284 
Install & bond 5 fiducial tubes In phi layer 8 

FUNCnON 
1 Allocate tubes and stiffbacks 
2 Attach fiducial strong back to drift cell tubes 
3 Allocate resources 
4 Apply epoxy to the tubes 
5 Insert tubes into the side plates, pin In place and cure epoxy 
6 De-allocate resources 
7 Remove strongbacks and store 
8 De-allocate resources 
9 
10 
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Allocate De-Allocate TIME 
358,154x5 0 0.00 

101x4 0 0.25 
306 0 0.00 

0 0 0.04 
0 0 0.83 
0 306 0.00 
0 101x4 0.25 
0 154x5 0.00 

RESOURCES 101x4,154x5,306, 101x4,154x5,306 
358 

TOTAL SPAN 1_33 

TOTAL HOURS 1.37 

SEQ 
1 
2 
3 
4 nip 
4 nip 
5 
6 
7 



o 
C) 

c.o 

O.A. 
FUNCTION 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

285 
Install & bond remaining 43 tubes in phi layer 8 

Attach standard strong back to the drift cell tube 
Allocate resources 
Apply epoxy to the tube 

BW1-3 7 UNITS 

Insert tube into side plates. pin in position. remove slrongback 
Apply epoxy and install the twentyfour load distributors at specified locations 
Position the alignment racks. pull vacuum. add weight and cure 
De-allocate resources 
Release the vacuum. remove the weights and the alignment racks 

Allocate 
101x4.155x2.368 
1.51.151.158.301 

o 
o 
o 
o 
o 
o 

De-Allocate 
o 
o 
o 
o 
o 
o 

1.51.155x2.301 
101x4.151.158 

TIME 
0.36 
0.00 
0.36 
1.79 
0.80 
0.67 
0.00 
0.33 

RESOURCES 1.51.101X4.151. 1.51.101X4.151. 
155.158.301.368 155.158.301 

TOTAL SPAN 2.48 

TOTAL HOURS 4.31 
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SEa 
1 
2 
3 
3 
3 
3 
4 
5 

nIp 
nIp 
nIp 
nIp 



o 
",,} 
o 

BW1-3 7 UNITS 

O.A. 286 
Epoxy tops of lubes, Install shear plates, layer 8 

FUNCTION Allocat. De·Allocat. TIME SEa 
1 Apply beads of epoxy In between the tubes (5 passes) and to the tops of the 1,2,51,101x4,301 301 0.83 1 

tubes (5 passes) 
2 load the top plates and posh ion, place bonding weights 151 1,2,51,101x4,151 1.70 2 n/s 
3 
4 
5 
6 
7 
8 
9 
10 

RESOURCES 1,2,51,101x4,151, 1,2,51,101x4,151, 

TOTAL SPAN 2.53 

TOTAL HOURS 2.53 
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BW1-3 7 UNITS 

O.A. 287 
Assemble the top edge members to the sides & top plate 

FUNcnON Allocat. De·Allocate nME SEQ 
1 Remove the top edge detaDs from storage and place on side plate edge 1,51,101x3 1,51 0.84 1 
2 Install bolts thru edge members Into side plates and torque bolts 101 0 6.70 2 
3 Using the tool reference locate and mount the three sets of Lee bearings 0 101x4 3.00 3 
4 
5 
6 
7 

0 8 

",,1 9 
~ 10 

RESOURCES 1,51,101x4 1,51,101x4 

TOTAL SPAN 10.54 

TOTAL HOURS 10.54 
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O.A. 
FUNcnON 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

BW1-3 7 UNITS 

288 
Install outer side plates 

ABocate resources 
Install gas manafolds and connect Tygon tubing to the drift tubes 
Locate & secure the wiring harness, connect the leads to the drift tubes 
De·allocate resources 
Preform inline mfg leak test, pressurize the complet system, verify pressure drop 
Preform inline mfg electrical test, hook·up test tool (computer) and run test 
Remove the side plates from staging area and locate in the final assembly tool 
Boh the side plates to the assembly 

Allocat. 
101x4 

o 
o 
o 

102x2 
160 

101x4 
o 

De-Allocat. 
o 
o 
o 

101x4 
o 

102x2,160 
o 

101x4 

nME 
0.00 
4.58 
2.29 
0.00 
0.92 
4.58 
2.00 
6.00 

RESOURCES 101x4,102x2,160 101x4,102x2,160 

TOTAL SPAN 18.08 

TOTAL HOURS 20.37 
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SEa 
1 
2 
2 
3 
4 
5 
6 
7 



BW1-3 7 UNITS 

O.A. 289 
Remove BW1·3 module from tool & move to storage 

FUNCTlON Allocat. De-Allocat. TlME SEa 
1 Remove all tooling pins and other attachment devises 104 0 0.20 1 
2 Remove the module spreader beam from storage and move to the work station 54,157 0 0.20 2 
3 Attach the spreader drops to the BW1 module and remove from the tool 159 0 0.20 3 
4 Move the module to the storage area and place on the rotationJinsertion tool 0 0 0.20 4 
5 Place the spreader back into the storage area 0 54,104,152,157 0.20 5 
6 
7 
8 

0 9 
",,1 10 
c.v 

54,104,157,159 104,152,157 
RESOURCES 

TOTAL SPAN 1.00 

TOTAL HOURS 1.00 
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· BW1-3 7 UNITS 

O.A. 290 
Place the BW1-3 module into the storage area and secure 

FUNCnON Allocate De-Allocate TIME SEa 
1 Roll module past Interance flats on the rails and clamp In poshion 54,104 0 0.10 1 
2 Replace Interance flats whh full round rail sections 0 0 0.20 2 
3 Rotate the BW1 module 180 deg. 0 0 0.50 3 
4 line up the tool whh the storage ralls and secure 0 0 0.50 4 
5 Roll tranfer the module onto the storage rails 0 0 0.20 5 
6 Detach the rotation tool from the storage rails & rotate 180 deg. 0 0 0.50 6 
7 Place rotation tool in storage 0 54,104,159,390 0.10 7 
8 

0 9 

.... 1 10 

~ 

RESOURCES 54,104 54,104,159,390 

TOTAL SPAN 2.10 

TOTAL HOURS 2.10 
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o 
-oJ 
CJ1 

BWI Production Activity = S4 BWl-2/4-5 OAs = 295-325 Functions = 605-785 



BW1-2/4-0ct 5 End Modules, 2 UNITS, Activity #54 
295 296 297 298 299 

1,51,101x4 1,51,101x4,103x2 1,2,51,101x5,151, 101x4,154x5,306, 1,51,101X4,151, 
152 301 351 155,158,301,361 

Assemble side load & locate Install & bond install & bond 5 Install & bond 
plates & bottom onto final bottom plate fiducial tubes in remaining 48 
edge members ... assembly fixture ... asembly ... theta layer 1 ... tubes in theta 

".. ... ... ... layer 1 
6.0 8.3 7.4 1.4 

1,51,101x4 1,51,101x4,103x2 1,2,51,101x5,151, 101x4, 154x5,306 1,5t,101X4,151. 
301 155,158.301 

304 303 302 301 
.3.8 

300 
101x4,154x5,306, 1,2,51,10tx4,151, 1,51,101X4,151, 101x4,154x5,306, 1,2,51,101x4,151, 
353 301 155,158,301,362 352 301 

Install & bond 5 Epoxy diagonal Install & bond Install & bond 5 Epoxy diagonal 
fiducial tubes in stiffeners & tops 0 remaining 48 fiducial tubes in stiffeners & tops 0 

theta layer 3 .... tubes, install .... tubes in theta .... theta layer 2 .... tubes, install 
i" stiffeners & plates ~ layer 2 ., ., stiffeners & plates 

2.3 layer 2 3.8 1.4 2.3 layer 1 
101 x4, 154x5,306 1 ,2,51 ,1 01x4,151, 1,51,101X4,151, 101x4,154x5,306 1,2,51, 101x4, 151. 

301 155,158,301 301 
~,.4 

305 306 307 308 309 
1,51,101X4,151, 1,2.51,101x4,151, 101x4,154x5,306, 1,51,101X4,151, 1,2,51,101x4,151, 
155,158,301,363 301 354 155,158,301,364 301 

Install & bond Epoxy diagonal Install & bond 5 Install & bond Epoxy diagonal 
remaining 48 stiffeners & tops 0 fiducial tubes in remaining 48 stiffeners & tops 0 
tubes in theta ... tubes, install ... theta layer 4 ... tubes in theta ... tubes, install 

layer 3 .... stiffeners & plates ... ... layer 4 ... stiffeners & plates 
3.8 layer 3 2.3 1.4 3.8 layer 4 

1,51,101X4,151. 1,2,51,101x4,151. 101x4,154x5,306 1,51,101X4,151. 1,2,51,101x4,151. 
155,158.301 301 155,158,301 301 

313 312 311 
~2.3 

310 
101x4,154x5,306, 1,2,51,101x4,151, 1,51,101X4,151, 101 x4, 154x5,306, 
356 301 155,158,301,365 355 

Install & bond 5 Epoxy tops of Install & bond Install & bond 5 
fiducial tubes in tubes, install remaining 43 fiducial tubes in 

..... phi layer 6 ..... shear plates, laye ... tubes In phi layer ~ phi layer 5 
~ ...... 5 ...... 5 

., 

1.4 2.1 3.5 1.4 
101 x4, 154x5,306 1,2,51,101x4,151, 1,51,101X4,151, 101 x4, 154x5,306 

3C1 155,158,301 
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BW1-2/4-0ct 5 End Module, 2 UNITS, Activity #54 
314 315 316 317 318 

1.51.101X4.151. 1.2.51.101x4.151. 101x4.154X5.306. 1.51.101X4.151. 1.2.51.101x4.151. 
155.158.301.366 301 357 155.158.301.367 301 

Install & bond Epoxy tops of Install & bond 5 Install & bond Epoxy tops of 
remaining 43 tubes. Instan fiducial tubes In remaining 43 tubes. Install 

tubes in phi layer .. shear plates. laye .. phi layer 7 ... tubes In phi layer .. shear plates. laye 
6 ~ 6 ~ ~ 7 ~ 7 

3.7 2.1 1.4 4.2 
1.51.101X4.151. 1.2.51.101x4.151. 101x4.154x5.306 1.51.101X4.151. 1.2.51.101x4.151. 

155.158.301 301 155.158.301 301 

323 322 321 320 
~2.1 

319 
101x4.102x2.160 1.51.101x4 1.2.51.101x4.151. 1.51.101X4.151. 101x4.154x5.306. 

301 155.158.301.368 358 
Install outer side Assemble the top Epoxy tops of Install & bond Install & bond 5 

plates edge members to tubes. Install top remaining 43 fiducial tubes In ... the sides & top .... plates. layer 8 ..... tubes In phi layer ... phi layer 8 
"'" plate ~ 

., 8 r-
7.5 2.1 4.3 1.4 

101 x4.1 02x2.160 1.51.101x4 1.2.51.101 x4.151. 1.51.101X4.151. 101x4.154x5.306 
301 155.158.301 

.7.1 
324 325 

54.104.157.159 104 

Remove BW1·2/4 Place the BW1· 
module from tool 2/4 module Into 

& move to storage .. the storage area ... 
~ and secure y 

1.0 2.1 
104.152.157 54.104.159.369 
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Activity 54 BWl-2/4-5 
Resource 1 Sling Allocated 21 Deallocated 21 Difference 0 
Resource 2 Vacuum Sling Allocated 9 Deallocated 9 Difference 0 
Resource 51 LitHoist AsyBld Allocated 21 Deallocated 21 Difference 0 
Resource 54 HvyHoist AsyBld Allocated 1 Deallocated 1 Difference 0 
Resource 101 Worker Allocated 123 Deallocated 123 Difference 0 
Resource 102 Test Engineer Allocated 2 Deallocated 2 Difference 0 
Resource 103 Alignment Tech Allocated 2 Deallocated 2 Difference 0 
Resource 104 Rigger Crew Allocated 2 Deallocated 2 Difference 0 
Resource 151 Bonding Weights Allocated 17 Deallocated 17- Difference 0 
Resource 152 FinalAssblyTool Allocated 1 Deallocated 1 Difference 0 
Resource 154 FidTubeStrgback Allocated 40 Deallocated 40 Difference 0 
Resource 155 Tube Strongback Allocated 16 Deallocated 16 Difference 0 
Resource 157 Mod Sprder Beam Allocated 1 Deallocated 1 Difference 0 
Resource 158 TubeBondingRack Allocated 8 Deallocated 8 Difference 0 
Resource 159 BWTRotationTool Allocated 1 Deallocated 1 Difference 0 
Resource 160 BW1TestComputer Allocated 1 Deallocated 1 Difference 0 
Resource 301 1hr AdhesivDisp Allocated 17. Deallocated 17 Difference 0 
Resource 306 15min Glue Disp Allocated 8 Deallocated 8 Difference 0 

0 Resource 351 5 BW1 Theta 1 T Allocated 1 Deallocated 0 Difference 1 
~ Resource 352 5 BW1 Theta 2 T Allocated 1 Deallocated 0 Difference 1 
CC Resource 353 5 BW1 Theta 3 T Allocated 1 Deallocated 0 Difference 1 

Resource 354 5 BW1 Theta 4 T Allocated 1 Deallocated 0 Difference 1 
Resource 355 5 BW1 Phi 5 FIT Allocated 1 Deallocated 0 Difference 1 
Resource 356 5 BW1 Phi 6 FIT Allocated 1 Deallocated 0 Difference 1 
Resource 357 5 BW1 Phi 7 FIT Allocated 1 Deallocated 0 Difference' 1 
Resource 358 5 BW1 Phi 8 FIT Allocated 1 Deallocated 0 Difference 1 
Resource 361 48 BW1 Theta 1 Allocated 1 Deallocated 0 Difference 1 
Resource 362 48 BW1 Theta 2 Allocated 1 Deallocated 0 Difference 1 
Resource 363 48 BW1 Theta 3 Allocated 1 Deallocated 0 Difference 1 
Resource 364 48 BW1 Theta 4 Allocated 1 Deallocated 0 Difference 1 
Resource 365 43 BW1 Phi 5 Tu Allocated 1 Deallocated 0 Difference 1 
Resource 366 43 BW1 Phi 6 Tu Allocated 1 Deallocated 0 Difference 1 
Resource 367 43 BW1 Phi 7 Tu Allocated 1 Deallocated 0 Difference 1 
Resource 368 43 BW1 Phi 8 Tu Allocated 1 Deallocated 0 Difference 1 
Resource 369 MBWl-2/4-0CT 5 Allocated 0 Deallocated 1 Difference -1 

SDC-92-390 



BW1-214-0ct 5 End Modules 2 UNITS 

O.A. 295 
Assemble side plates & bottom edge members 

FUNCllON Allocat. o.Allocat. llME SEQ 
1 Remov. side plates (4) from storage and place In vertical support rack 1,51,101x4 0 1.50 1 
2 Remove bottom edge details from storage and place on side plate edge 0 0 0.50 2 
3 Install bohs thru edge members Into side plates and torque bohs 0 0 4.00 2 
4 FinishO.A. 0 1,51,101x4 0.00 3 
5 
6 
7 

0 8 
9 

~ 10 c.o 

RESOURCES 1.51.101x4 1,51,101x4 

TOTAL SPAN 5.50 

TOTAL HOURS 6.00 
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o 
CO 
o 

O.A. 
FUNcnON 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

BW1-2/4-0ct 5 End Modules 

296 
Load & locate onto final assembly fixture 

move the plates (4) from the vertical support rack to the final assembly tool 
Allocate resource 
Pin the plates thru the tooling holes to the tool side suports and secure 
Assemble the sides Into ·box· using the corner plates (4 places) and bolts 
De-allocate resource 
Verify the alignment of the "box· 

2 UNITS 

Allocat. De-Allocat. TIME 
1,51,101x3,152 1,51 1.00 

101 0 0.00 
0 0 2.00 
0 0 5.00 
0 101x4 0.00 

103x2 103x2 0.25 

1,51,101x4,103x2 1,51,101x4,103x2 
RESOURCES 152 

TOTAL SPAN 6.25 

TOTAL HOURS 8.25 

Page 1 Rev oW 1217192 BroganlMMAG 

SEa 
1 
2 
3 
3 
4 
5 



BW1-214-0ct 5 End Modules 

O.A. 297 
Install & bond bottom plate asembly 

FUNcnON 
1 Apply epoxy to bottom edge member at bottom plate Interface 

2 Apply epoxy to one side of the doubler strips and locate In tool 
3 Load the sections of bottom plates and poshion. place bonding weights 

4 
5 
6 
7 
8 
9 
10 

Allow epoxy to set·up 
Remove bonding weights 

2 UNITS 

Allocat. 
1.2.S1.101xS.1S1. 

301 
0 
0 

0 
1.S1.101x2 

De-Allocat. T1ME 
0 0.60 

0 0.60 
1.2.51.101xS.1S1. 

301 4.00 
0 1.00 

1.S1.101x2 1.20 

RESOURCES 1.2.S1.101xS.1S1. 1.2.S1.101xS.1S1. 
301 301 

TOTAL SPAN 7.40 

TOTAL HOURS 7.40 
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SEQ 
1 

2 

3 
4 
5 



0 
CO 
l\:' 

BW1-214-0ct 5 End Modules 2 UNITS 

O.A. 298 
Install & bond 5 fiducial tubes In theta layer 1 

FUNCnON 
1 Allocate tubes and stiffbacks 
2 Attach fiducial strong back to drift cell tubes 
3 Allocate resources 
4 Apply epoxy to the tubes 
5 Insert tubes Into the side plates, pin In place and cure epoxy 
6 De-allocate resources 
7 Remove strongbacks and store 
8 De-allocate resources 
9 
10 
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Allocate De-Allocate T1ME 
351,154x5 0 0.00 

101x4 0 0.25 
306 0 0.00 
0 0 0.05 
0 0 0.84 
0 306 0.00 
0 101x4 0.25 
0 154x5 0.00 

RESOURCES 101x4,154x5,306, 101x4,154x5,306 
351 

TOTAL SPAN 1.34 

TOTAL HOURS 1.39 

SEa 
1 
2 
3 
4 nIp 
4 nIp 
5 
6 
7 



BW1-214-0ct 5 End Modules 2 UNITS 

O.A. 299 
Install & bond remaining 48 tubes In theta layer 1 

FUNCnON Allocate De-Allocate nME SEa 
1 Attach standard strongback to the drift cell tube 101x4.155x2.361 0 0.40 1 
2 Allocate resources 1.51.151.158.301 0 0.00 2 
3 Apply epoxy to the tube 0 0 0.40 3 nIp 
4 Insert tube Into side plates. pin In position. remove strongback 0 0 2.00 3 nIp 
5 Position the alignment racks. pull vacuum. add weight and cure 0 0 0.67 3 nIp 

6 De-allocate resources 0 1.51.155x2.301 0.00 4 
7 Release the vacuum. remove Ihe weights and the alignment racks 0 101x4.151.158 0.33 5 

0 8 
CO 9 
~ 10 

RESOURCES 1.51.101X4.151. 1.51.101X4.151. 
155.158,301,361 155.158.301 

TOTAL SPAN 2.73 

TOTAL HOURS 3.80 
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BW1-2/4-0ct 5 End Modules 

O.A. 300 
FUNCT10N 

1 
2 
3 
4 
S 
6 
7 
8 
9 
10 

Epoxy diagonal stiffeners & tops of tubes, Install stiffeners & plates, layer 1 

Apply epoxy to the diagonal stiffeners and place Into the assembly 
Apply epoxy to the tops of the tubes (S passes) 
Load the shear plates and position, place bonding weights 

2 UNITS 

Allocate 
101x2,301 

1,2,S1,101x2,1S1 
o 

De·Allocate 
o 

301 
1,2,S1,101x4,1S1 

TIME 
0.88 
0.42 
1.00 

RESOURCES 1,2,S1,101x4,1S1, 1,2,S1,101x4,1S1. 
301 301 

TOTAL SPAN 2.30 

TOTAL HOURS 2.30 
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SEa 
1 
2 
3 

nls 
nls 



0 
00 en 

BW1-2/4-0ct 5 End Modules 2 UNITS 

O.A. 301 
Install & bond 5 fiducial tubes in theta layer 2 

FUNCTION 
1 Allocate tubes and stiffbacks 
2 Attach fiducial strong back to drift cell tubes 
3 Allocate resources 
4 Apply epoxy to the tubes 
5 Insert tubes into the side plates, pin In place and cure epoxy 
6 De-allocate resources 
7 Remove strong backs and store 
8 De-allocate resources 
9 
10 
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Allocate De-Allocate TIME 
352. 154x5 0 0.00 

101x4 0 0.25 
306 0 0.00 
0 0 0.05 
0 0 0.84 
0 306 0.00 
0 101x4 0.25 
0 154x5 0.00 

RESOURCES 101x4,154x5,306, 101x4,154x5,306 
352 

TOTAL SPAN 1.34 

TOTAL HOURS 1.39 

SEa 
1 
2 
3 
4 nIp 
4 nIp 
5 
6 
7 



BW1-2/4-0ct 5 End Modules 2 UNITS 

O.A. 302 
Install & bond remaining 48 tubes In theta layer 2 

FUNcnON Allocat. De·Allocat. nME SEa 
1 Attach standard strong back to the drift cen tube 101x4,155x2,362 0 0.40 1 
2 Allocate resources 1.51,151,158.301 0 0.00 2 
3 Apply epoxy to the tube 0 0 0.40 3 nIp 
4 Insert tube Into side plates, pin In posh ion, remove strongback 0 0 2.00 3 nIp 
5 Poshion the alignment racks, pull vacuum, add weight and cure 0 0 0.67 3 nIp 

6 De-allocate resources 0 1,51.155x2.301 0.00 4 
7 Release the vacuum, remove the weights and the alignment racks 0 101x4,151,158 0.33 5 
8 

0 9 

00 10 

~ 

RESOURCES 1,51,101X4,151, 1,51,101X4.151, 
155,158,301,362 155,158,301 

TOTAL SPAN 2.73 

TOTAL HOURS 3.80 
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BW1-2/4-0ct 5 End Modules 

O.A. 303 
FUNcnON 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Epoxy diagonal stHfeners & tops of tubes. Install stHfeners & plates. layer 2 

Apply epoxy to the diagonal stiffeners and place Into the assembly 
Apply epoxy to the tops of the tubes (5 passes) 
Load the shear plates and position. place bonding weights 

2 UNITS 

Allocate 
101x2.301 

1.2.51.101x2.151 
o 

De·Allocat. 
o 

301 
1.2.51.101x4.151 

1.2.51.101x4.151. 1.2.51.101x4.151. 

nME 
0.88 
0.42 
1.00 

RESOURCES 301 301 

TOTAL SPAN 2.30 

TOTAL HOURS 2.30 
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SEa 
1 
2 
3 

nls 
nls 



0 
CO 
CO 

BW1-214-0ct 5 End Modules 2 UNITS 

O.A. 304 
Install & bond 5 fiducial tubes In theta layer 3 

FUNCnON 
1 Allocate tubes and stiffbacks , 
2 Attach fiducial strong back to drift cell tubes 
3 Allocate resources 
4 Apply epoxy to the tubes 
5 Insert tubes Into the side plates, pin In place and cure epoxy 
6 De-allocate resources 
7 Remove strongbacks and store 
8 De-allocate resources 
9 
10 
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Allocate De-Allocate TIME 
353,154x5 0 0.00 

101x4 0 0.25 
306 0 0.00 
0 0 0.05 
0 0 0.84 
0 306 0.00 
0 101x4 0.25 
0 154x5 0.00 

RESOURCES 101x4,154x5,306, 101x4,154x5,306 
353 

TOTAL SPAN 1.34 

TOTAL HOURS 1.39 

SEa 
1 
2 
3 
4 nip 
4 nip 
5 
6 
7 



BW1-214-0ct 5 End Modules 2 UNITS 

O.A. 305· 
Install & bond remaining 48 tubes in theta layer 3 

FUNCnON Allocate De·Allocate nME SEa 
1 Attach standard strongback to the drift cell tube 101x4,155x2,363 0 0.40 1 
2 Allocate resources 1,51,151,158,301 0 0.00 2 
3 Apply epoxy to the tube 0 0 0.40 3 nIp 
4 Insert tube into side plates, pin in position, remove strongback 0 0 2.00 3 nIp. 

5 Position the alignment racks, pull vacuum, add weight and cure 0 0 0.67 3 nIp 

6 De-allocate resources 0 l,51,155x2,301 0.00 4 

0 7 Release the vacuum, remove the weights and the alignment racks 0 101x4,151,158 0.33 5 

00 8 

c.e 9 
10 

RESOURCES l,51,101X4,151, l,51,101X4,151, 
155,158,301,363 155,158,301 

TOTAL SPAN 2.73 

TOTAL HOURS 3.80 
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o 
.~ 

o 

BW1-2/4-0ct 5 End Modules 

O.A. 306 
FUNcnON 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Epoxy diagonal stiffeners & tops of tubes, Install stiffeners & plates, layer 3 

Apply epoxy to the diagonal stiffeners and place Into the assembly 
Apply epoxy to the tops of the tubes (5 passes) 
Load the shear plates and position, place bonding weights 

2 UNITS 

Allocate 
101x2,301 

1,2.S1,101x2,1S1 
o 

De-Allocate 
o 

301 
l,2.S1,101x4,1S1 

nME 
0.88 
0.42 
1.00 

RESOURCES l,2,S1,101x4,lS1, l,2,Sl,101x4,lSl, 
301 301 

TOTAL SPAN 2.30 

TOTAL HOURS 2.30 
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SEa 
1 
2 
3 

nls 
nls 



0 
(0 

~ 

BW1-214-0ct 5 End Modules 2 UNITS 

O.A. 307 
Install & bond 5 fiducial tubes In theta layer 4 

FUNCnON 
1 Allocate tubes and stiffbacks 
2 Anach fiducial strong back to drift cell tubes 
3 Allocate resources 
4 Apply epoxy to the tubes 
5 Insert tubes into the side plates, pin In place and cure epoxy 
6 De-allocate resources 
7 Remove strongbacks and store 
8 De-allocate resources 
9 
10 
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Allocate De-Allocate nME 
354,154x5 0 0.00 

101x4 0 0.25 
306 0 0.00 
0 0 0.05 
0 0 0.84 
0 306 0.00 
0 101x4 0.25 
0 154x5 0.00 

RESOURCES 101x4,154x5,306, 101x4,154x5,306 
354 

TOTAL SPAN 1.34 

TOTAL HOURS 1.39 

SEa 
1 
2 
3 
4 nIp 
4 nIp 
5 
6 
7 



BW1-2J4-0ct 5 End Modules 2 UNITS 

O.A. 308 
Install & bond remaining 48 tubes In theta layer 4 

FUNCnON Allocate De-Allocate TIME SEa 
1 Attach standard strongback to the drift cell tube 101x4.155x2.364 0 0.40 1 
2 Allocate resources 1.51.151.158.301 0 0.00 2 
3 Apply epoxy to the tube 0 0 0.40 3 nIp 
4 Insert tube Into side plates. pin In poshion. remove strongback 0 0 2.00 3 nIp 

5 Poshion the alignment racks. pull vacuum. add weight and cure 0 0 0.67 3 nIp 

6 De-allocate resources 0 1.51.155x2.301 0.00 4 
0 7 Release the vacuum. remove the weights and the alignment racks 0 101x4.151.158 0.33 5 
~ 8 
N 9 

10 

RESOURCES 1.51.101X4.151. 1.51.101X4.151. 
155.158.301.364 155.158.301 

TOTAL SPAN 2.73 

TOTAL HOURS 3.80 
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BW1-2/4-0ct 5 End Modules 

O.A. 309 
FUNcnON 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Epoxy diagonal stiffeners & tops of tubes, Install stiffeners & plates, layer 4 

Apply epoxy to the diagonal stiffeners and place Into the assembly 
Apply epoxy to the tops of the tubes (5 passes) 
Load the shear plates and position, place bonding weights 

2 UNITS 

Allocat. 
101x2,301 

1,2,51,101x2,151 
o 

De-Allocat. 
o 

301 
1,2,51,101x4,151 

1,2,51,101x4,151, 1,2.51,101x4,151, 

nME 
0.88 
0.42 
1.00 

RESOURCES 301 301 

TOTAL SPAN 2.30 

TOTAL HOURS 2.30 
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SEa 
1 
2 . nls 
3 n/s 



BW1-2/4-0ct 5 End Modules 2 UNITS 

O.A. 310 
Install & bond 5 fiducial tubes In phi layer 5 

FUNCTION Allocate De-Allocate TIME SEa 
1 Allocate tubes and stiffbacks 355, 154x5 0 0.00 1 
2 Attach fiducial strong back to drift cell tubes 101x4 0 0.25 2 
3 Allocate resources 306 0 0.00 3 
4 Apply epoxy to the tubes 0 0 0.05 4 nIp 
5 Insert tubes Into the side plates, pin In place and cure epoxy 0 0 0.84 4 nIp 
6 De-allocate resources 0 306 0.00 5 
7 Remove strongbacks and store 0 101x4 0.25 6 
8 De-allocate resources 0 154x5 0.00 7 
9 

0 10 
CD 
~ 

101x4,154x5,306, 10 1x4, 154x5,306 
RESOURCES 355 

TOTAL SPAN 1.34 

TOTAL HOURS 1_39 
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BW1-2/4-0ct 5 End Modules 

O.A. 311 
FUNcnON 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Install & bond remaining 43 tubes In phi layer 5 

Attach standard strongback to the drift cell tube 
Allocate resources 
Apply epoxy to the tube 
Inser1tube into side plates, pin In position, remove strongback 
Position the alignment racks, pull vacuum, add weight and cure 
De-allocate resources 
Release the vacuum, remove the weights and the alignment racks 

2 UNITS 

Allocat. 
101x4,155x2,365 
1,51,151,158,301 

o 
o 
o 
o 
o 

De·Allocat. 
o 
o 
o 
o 
o 

1,51,155x2,301 
101x4,151,158 

1,51,101X4,151, 1,51,101X4,151, 

TIME 
0.36 
0.00 
0.36 
1.79 
0.67 
0.00 
0.33 

RESOURCES 155,158,301,365 155,158,301 

TOTAL SPAN 2.48 

TOTAL HOURS 3.51 
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SEa 
1 
2 
3 
3 
3 
4 
5 

nIp 
nIp 
nIp 



BW1-2/4-0ct 5 End Modules 2 UNITS 

O.A. 312 
FUNCTION 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Epoxy tops of tubes, Install shear plates, layer 5 

Apply epoxy to the tops of the tubes (5 passes) 
Load the shear plates and position, place bonding weights 

Page 1 Rev "H" 1217192 BroganlMMAO 

Allocate De-Allocate 
1.2,51,101x4,151, 301 

. 0 1,2,51,101x4,151 

1,2,51,101x4,151, 1,2,51,101x4,151, 
RESOURCES 301 301 

TIME 
0.42 
1.70 

TOTAL SPAN 2.12 

TOTAL HOURS 2.12 

SEa 
1 
2 

nls 
nls 



BW1-2I4-0ct 5 End Modules 2 UNITS 

O.A. 313 
Install & bond 5 fiducial tubes In phi layer 6 

FUNCnON Allocate De-Allocate llME SEa 
1 Allocate tubes and stiffbacks 356,154x5 0 0.00 1 
2 Attach fiducial strong back to drih cell tubes 101x4 0 0.25· 2 
3 Allocate resources 306 0 0.00 3 
4 Apply epoxy to the tubes 0 0 0.05 4 nip 
5 Insert tubes into the side plates, pin In place and cure epoxy 0 0 0.84 4 nIp 
6 De-allocate resources 0 306 0.00 5 
7 Remove strongbacks and store 0 101x4 0.25 6 
8 De-allocate resources 0 154x5 0.00 7 

0 9 
u:; 10 
...J 

101 x4,154x5,306, 101 x4, 154x5,306 
RESOURCES 356 

TOTAL SPAN 1.34 

TOTAL HOURS 1.39 
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BW1-2/4-0ct 5 End Module 2 UNITS 

O.A. 314 
Install & bond remaining 43 tubes In phi layer 6 

FUNCnON Allocate De-Allocate nME SEa 
1 Attach standard strong back to the drift cell tube 101x4,155x2,366 0 0.36 1 
2 Allocate resources 1,51,151,158,301 0 0.00 2 
3 Apply epoxy to the tube 0 0 0.36 3 nIp 
4 Insert tube Into side plates, pin In position. remove strongback 0 0 1.79 3 nIp 
5 Apply epoxy and install the six load distributors at specified locations 0 0 0.20 3 nIp 
6 Position the alignment racks, pull vacuum, add weight and cure 0 0 0.67 3 nIp 
7 De·allocate resources 0 1.51,155X2.301 0.00 4 

0 8 Release the vacuum. remove the weights and the alignment racks 0 101x4.151,158 0.33 5 
CO 9 
CO 10 

1,51,101X4.151, 1,51,101X4.151, 
RESOURCES 155,158,301,366 155,158,301 

TOTAL SPAN 2.48 

TOTAL HOURS 3.71 
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BW1-2I4-0ct 5 End Module 2 UNITS 

O.A. 315 
FUNcnON 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Epoxy tops of tubes, Install shear plates, layer 6 

Apply epoxy to the tops of the tubes (5 passes) 
Load the shear plates and position, place bonding weights 
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Allocate De-Allocate 
1,2,51,101x4,151, 301 

o 1,2,51,101x4,151 

1,2,51,101x4,151, 1,2,51,101x4,151, 
RESOURCES 301 301 

nME 
0.42 
1.70 

TOTAL SPAN 2.12 

TOTAL HOURS 2.12 

SEa 
1 
2 

nls 
nls 



BW1-2/4-0ct 5 End Module 2 UNITS 

O.A. 316 
Install & bond 5 fiducial tubes in phi layer 7 

FUNCnON Allocat. De-Allocat. nME SEQ 
1 Allocate tubes and stiffbacks 357, 154x5 0 0.00 1 
2 Attach fiducial strong back to drift cell tubes 101x4 0 0.25 2 
3 Allocate resources 306 0 0.00 3 
4 Apply epoxy to the tubes 0 0 0.05 4 nIp 
5 Insert tubes into the side plates, pin In place and cure epoxy 0 0 0.84 4 nIp 
6 De-allocate resources 0 306 0.00 5 
7 Remove strong backs and store 0 101x4 0.25 6 
8 De-allocate resources 0 154x5 0.00 7 

~ 9 

0 10 
0 

101x4,154x5,306, 101 x4, 154x5,306 
RESOURCES 357 

TOTAL SPAN 1.34 

TOTAL HOURS 1.39 
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O.A. 
FUNCTION 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

BW1-2I4-0ct 5 End Module 2 UNITS 

317 
Install & bond remaining 43 tubes in phi layer 7 

Attach standard strongback to the drift cell tube 
Allocate resources 
Apply epoxy to the tube 
Insert tube into side plates, pin in position, remove strongback 
Apply epoxy and install the twentyone load distributors at specified locations 
Position the alignment racks, pull vacuum, add weight and cure 
De-allocate resources 
Release the vacuum, remove the weights and the alignment racks 

Allocate 
101x4,155x2,367 
1,51,151,158,301 

o 
o 
o 
o 
o 
o 

De-Allocate 
o 
o 
o 
o 
o 
o 

1,51,155x2,301 
1 01x4, 151,158 

1,51,101X4, 151, 1,51, 101X4, 151, 

TIME 
0.36 
0.00 
0.36 
1.79 
0.70 
0.67 
0.00 
0.33 

RESOURCES 155,158,301,367 155,158,301 

TOTAL SPAN 2.48 

TOTAL HOURS 4.21 

Page 2 Rev "H" 1217192 Brogan/MMAG 

SEa 
1 
2 
3 
3 
3 
3 
4 
5 

nIp 
nIp 
nIp 
nIp 



BW1-214-0ct 5 End Module 2 UNITS 

O.A. 318 
FUNcnOO 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Epoxy tops of tubes, Install shear plates, layer 7 

Apply epoxy to the tops of the tubes (5 passes) 
Load the shear plates and position, place bonding weights 
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Allocate De-Allocate 
1,2,51,101x4,151, 301 

o 1,2,51,101x4,151 

1,2,51, 101x4, 151, 1,2,51, 101x4, 151, 
RESOURCES 301 301 

TlME 
0.42 
1.70 

TOTAL SPAN 2.12 

TOtAL HOURS 2.12 

SEQ 
1 
2 

nls 
nls 



BW1-2J4-0ct 5 End Module 2 UNITS 

O.A. 319 
Install & bond 5 fiducial tubes In phi layer 8 

FUNCTlON Allocate De·Allocate TlME SEa 
1 Allocate tubes and stiffbacks 358, 154x5 0 0.00 1 
2 Attach fiducial strong back to drift cell tubes 101x4 0 0.25 2 
3 Allocate resources 306 0 0.00 3 
4 Apply epoxy to the tubes 0 0 0.05 4 nIp 
5 Insert tubes into the side plates, pin In place and cure epoxy 0 0 0.84 4 nIp 
6 De-allocate resources 0 306 0.00 5 
7 Remove strongbacks and store 0 101x4 0.25 6 ...... 8 De-allocate resources 0 154x5 0.00 7 a 9 

~ 10 

101 x4,154x5,306, 101x4, 154x5,306 
RESOURCES 358 

TOTAL SPAN 1.34 

TOTAL HOURS 1.39 
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BW1-2/4-0ct 5 End Module 2 UNITS 

O~A. 320 
Install & bond remaining 43 tubes In phi layer 8 

FUNCnON Allocate De-Allocate nME SEa 
1 Attach standard strongback to the drift cell tube 1 01x4. 15SX2.368 0 0.36 1 
2 Allocate resources 1.51.151.158.301 0 0.00 2 
3 Apply epoxy to the tube 0 0 0.36 3 nIp 
4 Insel1 tube into side plates. pin In poshion. remove strongback 0 0 1.79 3 nip 
5 Apply epoxy and install the twentyfour load distributors at specified locations 0 0 0.80 3 nIp 
6 Position the alignment racks. pull vacuum. add weight and cure 0 0 0.67 3 nIp 
7 De-allocate resources 0 1.51.155x2.301 0.00 4 

~ 
8 Release the vacuum. remove the weights and the alignment racks 0 101x4.151.158 0.33 5 

0 9 

~ 
10 

1.51.101X4.151. 1.51.101X4.151. 
RESOURCES 155.158.301.368 155.158.301 

TOTAL SPAN 2.48 

TOTAL HOURS 4.31 
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BW1-2/4-0cl 5 End Module 2 UNITS 

O.A. 321 
FUNCTlON 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Epoxy tops of tubes, install top plates, layer 8 

Apply epoxy to the tops of the tubes (5 passes) 
load the shear plates and position, place bonding weights 
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A"ocate De"Allocate 
l,2,51,101x4,151, 301 

o l,2,51,101x4,151 

l,2,51,101x4,151, l,2,51,101x4,151, 
RESOURCES 301 301 

TlME 
0.42 
1.70 

TOTAL SPAN 2.12 

TOTAL HOURS 2.12 

SEa 
1 
2 

nls 
nls 



BW1-214-0ct 5 End Module 2 UNITS 

O.A. 322 
Assemble the top edge members to the sides & top plate 

FUNCnON Allocate De·Allocat, nME SEQ 
1 Remove the top edge details from storage and place on side plate edge 1,51,101x3 1,51 0.50 1 
2 Install bohs thru edge members into side plates and torque bohs 101 0 4.00 2 
3 Using the tool reference locate and mount the three sets of Lee bearings 0 101x4 3.00 3 
4 ,. 
6 
7 
8 

~ 9 
0 10 
C') 

RESOURCES l,51,101x4 l,51,101x4 

TOTAL SPAN . 7.50 

TO'i=AL HOURS 7.50 
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O.A. 
FUNcnON 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

BW1-2/4-0ct 5 End Module 2 UNITS 

323 
Install outer side plates 

Allocate resources 
Install gas manafolds and oonnect Tygon tubing to the drift tubes 
Locate & secure the wiring harness, connect Ihe leads to Ihe drift lubes 
De-allocate resources 
Preform inline mfg leak test, pressurize Ihe complel system, verify pressure drop 
Preform inline mfg electricallesl, hook-up lest 1001 (compuler) and run lest 
Remove the side plales from staging area and locale in Ihe final assembly 1001 
Bolt the side plates to the assembly 

Allocat. 
101x4 

o 
o 
o 

102x2 
160 

101x4 
o 

De·Allocate 
o 
o 
o 

101x4 
o 

102x2,160 
o 

10h4 

nME 
0.00 
3.39 
1.69 
0.00 
0.68 
3.38 
2.00 
6.00 

RESOURCES 101x4,102x2,160 101x4,102x2,160 

TOTAL SPAN 15.45 

TOTAL HOURS 17.14 
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SEQ 
1 
2 
2 
3 
4 
5 
6 
7 



BW1-2/4-0ct 5 End Moduli 2 UNITS 

O.A. 324 
Remove BW1-214 module from tool & move to storage 

FUNCnON Allocate De·Allocate nME SEa 
1 Remove all tooling pins and other attachment devises 104 0 0.20 1 
2 Remove the module spreader beam from stor8le and move to the work stafton 54.157 0 0.20 2 
3 A,.ach.the spreader drops to the BW1 module and remove from the tool 159 0 0.20 3 
4 Move the module to the storage area and place on the rotationlinsertion tool 0 0 0.20 4 
J. Place the spreader back into the storage area 0 104.152.157 0.20 5 
6 
7 

« 
~ 10 
0 
Or> 

54.104.157.159 104.152.157 
RESOURCES 

TOTAL SPAN 1.00 

TOTAL HOURS 1.00 
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BW1-214-0ct 5 End Module 2 UNITS 

O.A. 325 
Place the BW1-214 module Into the storage area and secure 

FUNCnON Allocate De-Allocate nME SEQ 
1 Roll module past Interance flats on the ralls and clamp In position 104 0 0.10 1 
2 Replace interance flats with full round rail sadions 0 0 0.20 2 
3 Rotate the BW1 module 180 deg. 0 0 0.50 3 
4 Line up the tool with the storage ralls and secure 0 0 0.50 4 
5 Roll tranfer the module onto the storage rails 0 0 0.20 5 
6 Detach the rotation tool from the storage ralls & rotate 180 deg. 0 0 0.50 6 

~ 7 Place rotation tool In storage 0 54,104,159,369 0.10 7 
a 8 
~ 9 

10 

RESOURCES 104 54,104,159,369 

TOTAL SPAN 2.10 

TOTAL HOURS 2.10 
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OWl Production Activity = 55 BWl-3-5Prod OAs = 551-581 Functions = 2000-2176 



BW1-3-0ct 5 CENTER, 1 UNIT, Activity #55 
551 552 553 554 555 

1,51,101x4 1,51,101x4,103x2 1,2,51,101x5,151, 1 01 x4, 154x9,306, 1,51,101X4,151, 
152 301 371 155,158,301,381 

Assemble side Load & locate Install & bond install & bond 9 Install & bond 
and end plates, onto final bottom plate fiducial tubes in remaining 80 

bottom edge ... assembly fixture .... asembly ... theta layer 1 ... tubes in theta 
members and JII'" ... -... .. layer 1 

gussets 9.7 9.7 9.0 2.5 
1,51,101x4 1,51,101x4,103x2 1,2,51,101x5,151, 101x4, 154x9,306 1,51,101X4,151, 

301 155,158,301 

560 559 558 557 
~6.5 

556 
101x4,154x9,306, 1,2,51,101x4,151, 1,51,101X4,151, 101 x4,154x9,306, 1,2,51,101x4,151, 
373 301 155,158,301,382 372 301 

Install & bond 9 Epoxy tops of Install & bond Install & bond 9 Epoxy tops of 
fiducial tubes in tubes, install remaining 80- fiducial tubes in tubes, install 

theta layer 3 L.. shear plates, layer ~ tubes in theta .~ theta layer 2 ~ shear plates, laye 
:"" 2 ... layer 2 I""W ,.. 1 

3.2 6.5 2.5 3.2 
101x4,154x9,306 1,2,51,101x4,151, 1,51,101X4,151, 101x4,154x9,306 1,2,51,101x4,151, 

301 155,158,301 301 

.2.5 
561 562 563 564 565 

1,51,101X4,151, 1,2,51,101x4,151, 101x4,154x9,306, 1,51,101 X4,151, 1,2,51,101x4,151, 
155,158,301,383 301 374 155,158,301,384 301 

Install & bond Epoxy tops of Install A bond 9 Install & bond Epoxy tops of 
remaining 80 tubes, install fiducial tubes in remaining 80 tubes, install 
tubes in theta .... shear plates, laye ... thela layer 4 ... tubes in theta .... shear plates, layer 

layer 3 JII'" 3 ... ... layer 4 ... 4 
6.5 3.2 2.5 6.5 

1,51,101X4,151, 1,2,51,101x4,151, 101x4,154x9,306 1,51,101X4,151, 1,2,51,101x4,151, 
155,158,301 301 155,158,301 301 

569 568 567 
.3.2 

566 
101 x4, 154x5,306, 1,2,51,101x4,151, 1,51,101X4,151, 101 x4,154x5,306, 
356 301 155,158,301,365 375 

Install & bond 5 Epoxy tops of Install & hand Install & bond 5 
fiducial tubes in tubes, install remaining 43 fiducial tubes in 

~ phi layer 6 ..... shear plates, layel ~ tubes in phi layer ~ phi layer 5 
I""W .....- 5 ... 5 

,.. 
1.4 2.5 3.5 1.4 

101 x4, 154x5,306 1,2,51,101x4,151, 1,51,101X4,151, 101x4, 154x5,306 
301 155,158,301 
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BW1-3-0ct 5 Center. 1 UNIT. Activity #55 
570 571 572 573 574 

1,51,101X4,151, 1,2.51,101x4,151, 101x4,154x5,306, 1,51.101X4.151. 1.2.51.101x4.151, 
155,158.301.366 301 357 155.158.301.367 301 

Install & bond Epoxy tops of Install & bond 5 Install & bond Epoxy tops of 
remaining 43 tubes. install fiducial tubes In remaining 43 tubes, install 

lubes in phi layer III. shear plates. layer III. phi layer 7 III. tubes in phi layer ... shear plates. laye, 
6 ,.. 6 ,.. ... 7 .... 7 

3.7 2.5 1.4 4.2 
1,51.101X4,151, 1.2.51.101x4.151. 101x4.154x5.306 1.51.101X4,151, 1.2.51.101x4.151, 

155.158,301 301 155,158,301 301 

579 578 5n 576 
.2.5 

575 
101 x4.1 02x2.160 1.51.101x4 1.2.51.101x4.151. 1.51.101 X4.151. 101x4.154x5.306, 

301 155.158.301.368 358 
Install outer side Assemble the top Epoxy tops of Install & bond Install & bond 5 

plates edge members to tubes. Install remaining 43 fiducial tubes in 
..... the sides & top !..... shear plates. laye, ~ tubes In phi layer L.. phi layer 8 , plate ~ 8 .... 8 ~ 

10.5 2.5 4.3 1.4 
101x4.102x2.160 1.51.101x4 1.2.51.101x4.151. 1.51.101X4.151. 101x4. 154x5,306 

301 155.158,301 

t o.4 
580 581 

54.104,157.159 104 

Remove BW1-3 Place the BW1-3 
module from tool module Into the 

& move to storage ..... storage area and III. ..... secure ..... 
1.0 2.1 

104.152.157 54.104.159.391 

Page 2 Rev "G" 1219192 BroganIMMAG 



Activity 55 BWl-3-5 Prod 
Resource 1 Sling Allocated 21 Deallocated 21 Difference 0 
Resource 2 Vacuum Slinq Allocated 9 Deallocated 9 Difference 0 
Resource 51 LitHoist AsyBld Allocated 21 Deallocated 21 Difference 0 
Resource 54 HvyHoist AsyBld Allocated 1 Deallocated 1 Difference 0 
Resource 101 Worker Allocated 123 Deallocated 123 Difference 0 
Resource 102 Test Enqineer Allocated 2 Deallocated 2 Difference 0 
Resource 103 Aliqnment Tech Allocated 2 Deallocated 2 Difference 0 
Resource 104 Riqqer Crew Allocated 2 Deallocated 2 Difference 0 
Resource 151 Bonding Weiqhts Allocated 17 Deallocated 17 Difference 0 
Resource 152 FinalAssblyTool Allocated 1 Deallocated 1 Difference 0 
Resource 154 FidTubeStrqback Allocated 56 Deallocated 56 Difference 0 
Resource 155 Tube Stronqback Allocated 16 Deallocated 16 Difference 0 
Resource 157 Mod Sprder Beam Allocated 1 Deallocated 1 Difference 0 
Resource 158 TubeBondinqRack Allocated 8 Deallocated 8 Difference 0 
Resource 159 BWTRotationTool Allocated 1 Deallocated 1 Difference 0 
Resource 160 BW1TestComputer Allocated 1 Deallocated 1 Difference 0 
Resource 301 1hr AdhesivDisp Allocated 17 Deallocated 17 Difference 0 
Resource 306 15min Glue Disp Allocated 8 Deallocated 8 Difference 0 

~ Resource 355 5 BW1 Phi 5 FIT Allocated 1 Deallocated 0 Difference 1 
~ Resource 356 5 BW1 Phi 6 FIT Allocated 1 Deallocated 0 Difference 1 
VJ Resource 357 5 BW1 Phi 7 FIT Allocated 1 Deallocated 0 Difference 1 

Resource 358 5 BW1 Phi 8 FIT Allocated 1 Deallocated 0 Difference 1 
Resource 365 43 BW1 Phi 5 Tu Allocated 1 Deallocated 0 Difference 1 
Resource 366 43 BW1 Phi 6 Tu Allocated 1 Deallocated 0 Difference 1 
Resource 367 43 BW1 Phi 7 Tu Allocated 1 Deallocated 0 Difference 1 
Resource 368 43 BW1 Phi 8 Tu Allocated 1 Deallocated 0 Difference 1 
Resource 371 9 BW1 Theta 1 T Allocated 1 Deallocated 0 Difference 1 
Resource 372 9 BW1 Theta 2 T Allocated 1 Deallocated 0 Difference 1 
Resource 373 9 BW1 Theta 3 T Allocated 1 Deallocated 0 Difference 1 
Resource 374 9 BW1 Theta 4 T Allocated 1 Deallocated 0 Difference 1 
Resource 381 80 BW1 Theta 1 Allocated 1 Deallocated 0 Difference 1 
Resource 382 80 BW1 Theta 2 Allocated 1 Deallocated 0 Difference 1 
Resource 383 80 BW1 Theta 3 Allocated 1 Deallocated 0 Difference 1 
Resource 384 80 BW1 Theta 4 Allocated 1 Deallocated 0 Difference 1 . 
Resource 391 MBWl-3-0CT 5 Mo Allocated 0 Deallocated 1 Difference -1 

SDC-92-390 



BW1-3-0ct 5 CENTER 1 UNIT 

O.A. 551 
Assemble side and end plates, bottom edge members and gussets 

FUNCTION Allocat. De-Allocat. TIME SEa 
1 Remove side plates (4) from storage and place In vertical support rack 1,51,101x4 0 2.50 1 
2 Remove bottom edge details from storage and place on side plate edge 0 0 0.50 2 
3 Install bolts thru edge members Into side plates and torque bolts 0 0 6.70 2 
4 Finish O.A. 0 1,51,101x4 0.00 3 
5 
6 
7 ..... 8 ..... 9 

~ 10 

RESOURCES 1,51,101x4 1,51,101x4 

TOTAL SPAN 9.20 

TOTAL HOURS 9.70 
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...... 

...... 
CJt 

BW1-3-0ct 5 CENTER 

O.A. 552 
FUNCTION 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

load & locate onto final assembly fixture 

Move the plates (4) from the vertical support rack to the final assembly tool 
Allocate resource 
Pin the plates thru the tooling holes to the tool side suports and secure 
Assemble the sides into ·box· using the corner plates (4 places) and bolts 
De-allocate resource 
Verify the alignment of the -OOx· 

1 UNIT 

Allocate De-Allocate TIME 
1,51,101x3,152 1,51 1.00 

101 0 0.00 
0 0 3.40 
0 0 5.00 
0 101x4 0.00 

103x2 103x2 0.25 

1,51,101x4,103x2 1,51,101x4,103x2 
RESOURCES 152 

TOTAL SPAN 6.25 

TOTAL HOURS 9.65 
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SEQ 
1 
2 
3 
3 
4 
5 



BW1-3-0ct 5 CENTER 1 UNIT 

O.A. 553 
Install & bond bottom plate asembly 

FUNCTION 
1 Apply epoxy to bottom edge member at bottom plate Interface 

2 Apply epoxy to one side of the doubler strips and locate In tool 
3 load the sections of bottom plates and position. place bonding weights 

4 
5 
6 
7 
8 
9 
10 

Allow epoxy to set-up 
Remove bonding weights 

Allocate 
1.2.51.101x5.151. 

301 
0 
0 

0 
1.51.101x2 

De-Allocat. TIME 
0 1.00 

0 1.00 
1.2.51.101x5.151. 4.00 

301 
0 1.00 

1.51.101x2 2.00 

RESOURCES 1.2.51.101x5.151. 1.2.51.101x5.151. 
. 301 301 

TOTAL SPAN 9.00 

TOTAL HOURS 9.00 
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SEa 
1 

2 
3 

4 
5 



~ 
~ 
........ 1 

BW1-3-0ct 5 CENTER 1 UNIT 

O.A. 554 
Install & bond 9 fiducial tubes In theta layer 1 

FUNCTION 
1 Allocate tubes and stiffbacks 
2 Attach fiducial strong back to drift cell tubes 
3 Allocate resources 
4 Apply epoxy to the tubes 
5 Insert tubes into the side plates, pin In place and cure epoxy 
6 De-allocate resources 
7 Remove strong backs and store 
8 De-allocate resources 
9 
10 
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Allocate De-Allocate TIME 
371,154x9 0 0.00 

101x4 0 0.45 
306 0 0.00 
0 0 0.08 
0 0 1.50 
0 306 0.00 
0 101x4 0.45 
0 154x9 0.00 

RESOURCES 101x4,154x9,306, 101x4,154x9,306 
371 

TOTAL SPAN 2.40 

TOTAL HOURS 2.48 

SEa 
1 
2 
3 
4 nIp 
4 nIp 
5 
6 
7 



BW1-3·0ct 5 CENTER 

O.A. 555 
FUNCTION 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Install & bond remaining 80 tubes In theta layer 1 

Attach standard strongback to the drift cell tube 
Allocate resources 
Apply epoxy to the tube 
Insert tube into side plates, pin In position, remove strongback 
Position the alignment racks, pull vacuum, add weight and cure 
De-allocate resources 
Release the vacuum, remove the weights and the alignment racks 

1 UNIT 

Allocate 
101x4,155x2,381 
1,51,151,158,301 

o 
o 
o 
o 
o 

De·Allocate 
o 
o 
o 
o 
o 

1,51,155x2,301 
101x4,151,158 

TIME 
0.67 
0.00 
0.67 
3.33 
1.20 
0.00 
0.60 

RESOURCES 1,51,101X4,151, 1,51,101X4,151, 
155,158,~01,381 155,158,301 

TOTAL SPAN 4.60 

TOTAL HOURS 6.47 
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SEa 
1 
2 
3 
3 
3 
4 
5 

nIp 
nIp 
nIp 



BW1-3-0ct 5 CENTER 1 UNIT 

O.A. 556 
Epoxy tops of tubes, install shear plates, layer 1 

FUNCTION Allocate De-Allocat. TlME SEa 
1 Apply beads of epoxy in between the tubes (9 passes) and to the tops of the 1,2,51,101x4,301 301 1.50 1 

tubes (9 passes) 
2 Load the shear plates and position, place bonding weights 151 1,2,51,101x4,151 1.70 2 n/s 
3 
4 
5 
6 
7 
8 
9 
10 

RESOURCES 1,2,51,101x4.151. 1.2.51,101x4.151, 
301 301 

TOTAL SPAN 3.20 

TOTAL HOURS 3.20 
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~ 
~ 
0 

BWl-3-0ct 5 CENTER 1 UNIT 

O.A. 557 
Install & bond 9 fiducial tubes In theta layer 2 

FUNCTION 
1 Allocate tubes and stiffbacks 
2 Attach fiducial strong back to drift cell tubes 
3 Allocate resources 
4 Apply epoxy to the tubes 
5 Insert tubes Into the side plates, pin In place and cure epoxy 
6 De·allocate resources 
7 Remove strongbacks and store 
8 De·allocate resources 
9 
10 
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Allocate De·Allocate TIME 
372, 154x9 0 0.00 

101x4 0 0.45 
306 0 0.00 
0 0 0.08 
0 0 1.50 
0 306 0.00 
0 101x4 0.45 
0 154x9 0.00 

RESOURCES 101x4,154x9,306, 101x4,154x9,306 
372 

TOTAL SPAN 2.40 

TOTAL HOURS 2.48 

SEa 
1 
2 
3 
4 nIp 
4 nIp 
5 
6 
7 



BW1-3-0ct 5 CENTER 1 UNIT 

O.A. 558 
Install & bond remaining 80 tubes in theta layer 2 

FUNCnON A"ocate De-A "ocate nME SEa 
1 Attach standard strongback to the drift cell tube 101x4,155x2,382 0 0.67 1 
2 Allocate resources 1,51,151,158,301 0 0.00 2 
3 Apply epoxy to the tube 0 0 0.67 3 nip 
4 Insert tube into side plates, pin in position, remove strongback 0 0 3.33 3 nip 
5 Position the alignment racks, pull vacuum, add weight and cure 0 0 1.20 3 nip 
6 De-allocate resources 0 1,51,155x2,301 0.00 4 
7 Release the vacuum, remove the weights and the alignment racks 0 101x4,151,158 0.60 5 .- 8 

~ 9 .- 10 

RESOURCES 1,51,101X4,151, 1,51,101X4,151, 
155,158,301,382 155,158,301 

TOTAL SPAN 4.60 

TOTAL HOURS 6.47 
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BW1-3-0ct 5 CENTER 1 UNIT 

O.A. 559 
Epoxy tops of tubes, install shear plates, layer 2 

FUNcnON Allocat. De-Allocat. nME SEa 
1 Apply beads of epoxy in between the tubes (9 passes) and to the tops of the 1,2,51,101x4,301 301 1.50 1 

tubes (9 passes) 
2 load the shear plates and position, place bonding weights 151 1,2,51,101x4,151 1.70 2 nls 
3 
4 
5 
6 
7 
8 
9 
10 

1,2,51,101x4,151, 1,2,51,101x4,151, 
RESOURCES 301 301 

TOTAL SPAN 3.20 

TOTAL HOURS 3.20 
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I--' 
~ 
CA.' 

BW1-3-0ct 5 CENTER 1 UNIT 

O.A. 560 
Install & bond 9 fiducial tubes In theta layer 3 

FUNCnON 
1 Allocate tubes and stiffbacks 
2 Attach fiducial strong back to drift cell tubes 
3 Allocate resources 
4 Apply epoxy to the tubes 
5 Insert tubes into the side plates, pin In place and cure epoxy 
6 De-allocate resources 
7 Remove strong backs and store 
8 De-allocate resources 
9 
10 
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Allaeate De-Allocate nME 
373, 154x9 0 0.00 

101x4 0 0.45 
306 0 0.00 

0 0 0.08 
0 0 1.50 
0 306 0.00 
0 101x4 0.45 
0 154x9 0.00 

RESOURCES 101 x4,154x9,306, 101 x4, 154x9,306 
373 

TOTAL SPAN 2.40 

TOTAL HOURS 2.48 

SEa 
1 
2 
3 
4 nIp 
4 nIp 
5 
6 
7 



BW1-3-0ct 5 CENTER 1 UNIT 

O.A. 561 
Install & bond remaining 80 tubes In theta layer 3 

FUNCTION Allocat. De·Allocat. TIME SEQ 
1 Attach standard strongback to the drift ceU tube 101x4,155x2,383 0 0.67 1 
2 Allocate resources 1,51,151,158,301 0 0.00 2 
3 Apply epoxy to the tube 0 0 0.67 3 nIp 
4 Insert tube Into side plates, pin In position, remove strongback 0 0 3.33 3 nIp 
5 Position the alignment racks, pull vacuum, add weight and cure 0 0 1.20 3 nIp 
6 De·allocate resources 0 1,51,155x2,301 0.00 4 
7 Release the vacuum, remove the weights and the alignment racks 0 101x4,151,158 0.60 5 

I- 8 
l\) 9 
~ 10 

RESOURCES 1,51,101X4,151, 1,51,101X4,151, 
155,158,301,383 155,158,301 

TOTAL SPAN 4.60 

TOTAL HOURS 6.47 
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I-A 
~ c.n 

O.A. 
FUNCTION 

1 

2 
3 
4 
5 
6 
7 
8 
9 
10 

BW1·3·0cl 5 CENTER 

562 
Epoxy tops of tubes, Install shear plates, layer 3 

Apply beads of epoxy In between the tubes (9 passes) and to the tops of the 
tubes (9 passes) 
load the shear plates and position, place bonding weights 

1 UNIT 

Allocale De-Anocale T1ME SEa 
1,2,51,101x4,301 301 1.50 1 

151 1,2,51,101x4,151 1.70 2 nls 

RESOURCES 1,2,51,101x4,151, 1,2,51,101x4,151, 
301 301 

TOTAL SPAN 3.20 

TOTAL HOURS 3.20 
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~ 
l\) 
C) 

BW1-3-0ct 5 CENTER 1 UNIT 

O.A. 563 
Install & bond 9 fiducial tubes in theta layer 4 

FUNCnON 
1 Allocate tubes and stHfbacks 
2 Attach fiducial strong back to drift cell lubes 
3 Allocate resources 
4 Apply epoxy to the tubes 
5 Inserl tubes into the side plates, pin in place and cure epoxy 
6 De·allocate resources 
7 Remove strongbacks and store 
8 De·allocate resources 
9 
10 
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Allocate De-Allocate nME 
374, 154x9 0 0.00 

101x4 0 0.45 
306 0 0.00 

0 0 0.08 
0 0 1.50 
0 306 0.00 
0 101x4 0.45 
0 154x9 0.00 

. RESOURCES 101x4,154x9,306, 101x4,154x9,306 
374 

TOTAL SPAN 2.40 

TOTAL HOURS 2.48 

SEa 
1 
2 
3 
4 nip 
4 nIp 
5 
6 
7 



BW1-3-0ct 5 CENTER 1 UNIT 

O.A. 
FUNCTlON 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

564 
Install & bond remaining 80 tubes In theta layer 4 

Attach standard strongback to the drift cell tube 
Allocate resources 
Apply epoxy to the tube 
Insert tube Inlo side plates, pin In position, remove strongback 
Position the alignment racks, pull vacuum, add weight and cure 
De-allocate resources 
Release the vacuum, remove the weights and the alignment racks 
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Allocate 
101x4,155x2,384 
1,51,151,158,301 

o 
o 
o 
o 
o 

De-Allocate 
o 
o 
o 
o 
o 

1,51,155)(2,301 
101x4,151,158 

TlME 
0.67 
0.00 
0.67 
3.33 
1.20 
0.00 
0.60 

1,51,101X4,151, 1,51,101X4,151, 
RESOURCES 155,158,301,384 155,158,301 

TOTAL SPAN 4.60 

TOTAL HOURS 6.47 

SEa 
1 
2 
3 
3 
3 
4 
5 

nIp 
nIp 
nIp 



BW1-3-0ct 5 CENTER 1 UNIT 

O.A. 565 
FUNcnON 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Epoxy tops of tubes. install shear plates. layer 4 

Apply beads of epoxy in between the tubes (9 passes) and to the tops of the 
Load the shear plates and position. place bonding weights 

Allocate 
1.2.51.101x4.301 

151 

De-Allocate 
301 

1.2.51.101x4.151 

1.2.51.101x4.151. 1.2.51.101x4.151. 

nME 
1.50 
1.70 

RESOURCES 301 301 

TOTAL SPAN 3.20 

TOTAL HOURS 3.20 
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SEa 
1 
2 nls 



,.... 
l\; 
~ 

BW1-3-0ct 5 CENTER 1 UNIT 

O.A. 566 
Install & bond 5 fiducial tubes In phi layer 5 

FUNCnON 
1 Allocate tubes and stiffbacks 
2 Attach fiducial strong back to drift cell tubes 
3 Allocate resources 
4 Apply epoxy to the tubes 
5 Insert tubes into the side plates, pin In place and cure epoxy 
6 De·allocate resources 
7 Remove strong backs and store 
8 De·allocate resources 
9 
10 
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Allocate De-Allocate nME 
355,154x5 0 0.00 

101x4 0 0.25 
306 0 0.00 
0 0 0.04 
0 0 0.83 
0 306 0.00 
0 101x4 0.25 
0 154x5 0.00 

RESOURCES 101x4,154x5,306, 101x4,154x5,306 
375 

TOTAL SPAN 1.33 

TOTAL HOURS 1.37 

SEa 
1 
2 
3 
4 nIp 
4 nIp 
5 
6 
7 



BW1·3·0ct 5 CENTER 

O.A. 567 
FUNCTION 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Install & bond remaining 43 tubes In phi layer 5 

Attach standard strongback to the drift cell tube 
Allocate resources 
Apply epoxy to the tube 
Insert tube into side plates, pin In position, remove strongback 
Position the alignment racks, pull vacuum, add weight and cure 
De-allocate resources 
Release the vacuum, remove the weights and the alignment racks 

1 UNIT 

Allocate 
101 x4,155x2,365 
1,51,151,158,301 

o 
o 
o 
o 
o 

De-Allocate 
o 
o 
o 
o 
o 

1,51,155x2,301 
101x4,151,158 

1,51,101X4,151, 1,51,101X4,151, 

TIME 
0.36 
0.00 
0.36 
1.79 
0.67 
0.00 
0.33 

RESOURCES 155,158.301.365 155,158,301 

TOTAL SPAN 2.48 

TOTAL HOURS 3.51 
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SEa 
1 
2 
3 
3 
3 
4 
5 

nIp 
nIp 
nIp 



BW1-3-0ct 5 CENTER 

O.A.568 
FUNcnON 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Epoxy tops of tubes, install shear plates, layer 5 

Apply beads of epoxy in between the tubes (5 passes) and to the tops of the 
Load the shear plates and position, place bonding weights 

1 UNIT 

Allocat. 
1,2,51 ,1 01x4,301 

151 

De·Allocat. 
301 

1,2,51,101x4,151 

1,2,51,101x4,151, 1,2,51,101x4,151, 

TIME 
0.83 
1.70 

RESOURCES 301 301 

TOTAL SPAN 2.53 

TOTAL HOURS 2.53 
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SEa 
1 
2 nls 



..... 
VJ 
l\:) 

BW1-3-0ct 5 CENTER 1 UNIT 

O.A. 569 
Install & bond 5 fiducial tubes In phi layer 6 

FUNCnON 
1 A"ocate tubes and stiffbacks 
2 Attach fiducial strong back to drift cell tubes 
3 A"ocate resources 
4 Apply epoxy to the tubes 
5 Insert tubes into the side plates, pin In place and cure epoxy 
6 De-allocate resources 
7 Remove strongbacks and store 
8 De-allocate resources 
9 
10 
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A"ocate De-A"ocate TlME 
356, 154x5 0 0.00 

101x4 0 0.25 
306 0 0.00 
0 0 0.04 
0 0 0.83 
0 306 0.00 
0 101x4 0.25 
0 154x5 0.00 

RESOURCES 101x4,154x5,306, 101x4, 154x5,306 
356 

TOTAL SPAN 1.33 

TOTAL HOURS 1.37 

SEa 
1 
2 
3 
4 nip 
4 nIp 
5 
6 
7 



BW1-3-0ct 5 Center 1 UNIT 

O.A. 570 
Install & bond remaining 43 tubes in phi layer 6 

FUNCnON Allocate De-Allocate nME SEa 
1 Attach standard strong back to the drift cell tube 101x4.155x2.366 0 0.36 1 
2 Allocate resources 1.51.151.158.301 0 0.00 2 
3 Apply epoxy to the tube 0 0 0.36 3 nIp 
4 Insert tube Into side plates. pin In position. remove strongback 0 0 1.79 3 nIp 
5 Apply epoxy and instan the six load distributors at specified locations 0 0 0.20 3 nIp 
6 Position the alignment racks. pull vacuum. add weight and cure 0 0 0.67 3 nIp. 
7 De-allocate resources 0 1.51.155x2.301 0.00 4 

...... 8 Release the vacuum. remove the weights and the alignment racks 0 101x4.151.158 0.33 5 

CV 9 
c,..) 10 

1.51.101X4.151. 1.51.101X4.151. 
RESOURCES 155.158.301.366 155.158.301 

TOTAL SPAN 2.48 

TOTAL HOURS 3.71 
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BW1-3-0ct 5 Center 

O.A. 571 
FUNcnON 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Epoxy tops of tubes. install shear plates. layer 6 

Apply beads of epoxy in between the tubes (5 passes) and to the tops of the 
load the shear plates and position. place bonding weights 

1 UNIT 

Allocate 
1.2.51.101x4.301 

151 

De-Allocate 
301 

1.2.51.101x4.151 

1.2.51,101x4.151, 1.2,51,101x4,151. 

nME 
0.83 
1.70 

RESOURCES 301 301 

TOTAL SPAN 2.53 

TOTAL HOURS 2.53 
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SEQ 
1 
2 nls 



~ 
c,., 
CJ1 

BW1-3-0ct 5 Center 1 UNIT 

O.A. 572 
Install & bond 5 fiducial tubes In phi layer 7 

FUNCTION 
1 Allocate tubes and stiffbacks 
2 Attach fiducial strong back to drift cell tubes 
3 Allocate resources 
4 Apply epoxy to the tubes 
5 Insert tubes Into the side plates, pin In place and cure epoxy 
6 De-allocate resources 
7 Remove strong backs and store 
8 De-allocate resources 
9 
10 
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Allocate De-Allocate llME 
357,154x5 0 0.00 

101x4 0 0.25 
306 0 0.00 
0 0 0.04 
0 0 0.83 
0 306 0.00 
0 101x4 0.25 
0 154x5 0.00 

RESOURCES 101x4,154x5,306, 101x4,154x5,306 
357 

TOTAL SPAN 1.33 

TOTAL HOURS 1.37 

SEa 
1 
2 
3 
4 nIp 
4 nIp 
5 
6 
7 



BW1-3-0ct 5 Center 

O.A. 573 
FUNcnON 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Install & bond remaining 43 tubes In phi layer 7 

Attach standard strongback to the drift cell tube 
Allocate resources 
Apply epoxy to the tube 
Insert tube Into side plates, pin In poshlon, remove strongback 
Apply epoxy and install the twentyone load distributors at specified locations 
Poshion the alignment racks, pull vacuum, add weight and cure 
De-allocate resources 
Release the vacuum, remove the weights and the alignment racks 

1 UNIT 

Allocate De-Allocate nME 
101x4,155x2,367 0 0.36 
1,51,151,158,301 0 0.00 

0 0 0.36 
0 0 1.79 
0 0 0.70 
0 0 0.67 
0 1,51,155x2,301 0.00 
0 101x4,151,158 0.33 

RESOURCES 1,51,101X4,151, 1,51,101X4,151, 
155,158,301,367 155,158,301 

TOTAL SPAN 2.48 

TOTAL HOURS 4.21 
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SEa 
1 
2 
3 nIp 
3 nIp 
3 nIp 
3 nIp 
4 
5 



BW1-3-0ct 5 Center 

O.A. 574 
FUNCTlON 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Epoxy tops of tubes, install shear plates, layer 7 

Apply beads of epoxy in between the tubes (5 passes) and to the tops of the 
load the shear plates and position, place bonding weights 

1 UNIT 

Allocate 
1,2,51,101 x4,301 

151 

De·Allocate 
301 

1,2,51,101x4,151 

1,2,51,101x4,151, 1,2,51,101 x4,151, 

TlME 
0.83 
1.70 

RESOURCES 301 301 

TOTAL SPAN 2.53 

TOTAL HOURS 2.53 
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SEa 
1 
2 



~ 
c.v 
CO 

BW1-3-0ct 5 Center 1 UNIT 

O.A. 575 
Inslall & bond 5 fiducial lubes In phi layer 8 

FUNCTION 
1 Allocate lubes and stiffbacks 
2 Attach fiducial strong back 10 drift cell tubes 
3 Allocate resources 
4 Apply epoxy to the tubes 
5 Insert lubes inlo Ihe side plates, pin In place and cure epoxy 
6 De-allocate resources 
7 Remove strongbacks and store 
8 De-allocate resources 
9 
10 
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Allocate De-Allocate TIME 
358,154x5 0 0.00 

101x4 0 0.25 
306 0 0.00 
0 0 0.04 
0 0 0.83 
0 306 0.00 
0 101x4 0.25 
0 154x5 0.00 

RESOURCES 101x4,154x5,306, 101x4,154x5,306 
358 

TOTAL SPAN 1.33 

TOTAL HOURS 1.37 

SEa 
1 
2 
3 
4 nIp 
4 nIp 
5 
6 
7 



BW1-3-0ct 5 Center 1 UNIT 

O.A. 576 
Install & bond remaining 43 tubes in phi layer 8 

FUNCT10N Allocate De·Allocate T1ME SEa 
1 Attach standard strongback to the drift cell tube 101 x4,155x2,368 0 0.36 1 
2 Allocate resources 1,51,151,158,301 0 0.00 2 
3 Apply epoxy to the tube 0 0 0.36 3 nIp 
4 Insert tube into side plates, pin in position, remove strongback 0 0 1.79 3 nIp 
5 Apply epoxy and install the twentyfour load distributors at specified locations 0 0 0.80 3 nIp 
6 Position the alignment racks, pull vaCUl!m, add weight and cure 0 0 0.67 3 nIp 
7 De-allocate resources 0 1,51,155x2,301 0.00 4 
8 Release the vacuum, remove the weights and the alignment racks 0 101x4.151.158 0.33 5 
9 

~ 10 
~ 
~ RESOURCES 1,51,101X4.151, 1.51.101X4,151, 

155,158,301,368 155,158,301 

TOTAL SPAN 2.48 

TOTAL HOURS 4.31 
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BW1-3-0ct 5 Center 

O.A. 577 
FUNCTION 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Epoxy tops of tubes, install shear plates, layer 8 

Apply beads of epoxy in between the tubes (5 passes) and to the tops of the 
Load the top plates and posh ion, place bonding weights 

1 UNIT 

Allocate 
1,2,51,101x4,301 

151 

De-Allocate 
301 

1 ,2,51 ,101x4,151 

TIME 
0.83 
1.70 

RESOURCES 1,2,51,101x4,151, 1,2,51,101x4,151, 

TOTAL SPAN 2.53 

TOTAL HOURS 2.53 
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SEa 
1 
2 



BW1-3-0ct 5 Center 1 UNIT 

O.A. 578 
Assemble the top edge members to the sides & top plate 

FUNCnON Allocate De-Allocate TIME SEa 
1 Remove the top edge details from storage and place on side plate edge 1,51,101x3 1,51 0.84 1 
2 Install bohs thru edge members Into side plates and torque bohs 101 0 6.70 2 
3 Using the tool reference locate and mount the three sets of lee bearings 0 101x4 3.00 3 
4 
5 
6 
7 
8 
9 

..... 10 

.::. ..... RESOURCES 1,51,101x4 1,51,101x4 

TOTAL SPAN 10.54 

TOTAL HOURS 10.54 
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O.A. 
FUNcnON 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

BW1-3-0ct 5 Center 

579 
Inslall outer side plates 

Allocate resources 
Install gas manafolds and connect Tygon tubing to the drift tubes 
locale & secure Ihe wiring harness, conned the leads 10 Ihe drift tubes 
De-allocate resources 

1 UNIT 

Preform inline mfg leak test, pressurize Ihe complet system, verify pressure drop 
Preform inline mfg eledricallesl, hook-up test tool (computer) and run test 
Remove Ihe side plates from slaging area and locale in Ihe final assembly tool 
Boh Ihe side pi ales to Ihe assembly 

Allocate De-Allocate nME 
101x4 0 0.00 

0 0 458 
0 0 2.29 
0 101x4 0.00 

102x2 0 0.92 
160 1D2x2,160 4.58 

101x4 0 2.00 
0 101x4 6.00 

RESOURCES 1 01x4,1 02x2,160 101 x4,1 02x2,160 

TOTAL SPAN 18.08 

TOTAL HOURS 20.37 
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SEQ 
1 
2 
2 
3 
4 
5 
6 
7 



BW1-3-0ct 5 Center 1 UNIT 

O.A. 580 
Remove BWl-3 module from tool & move to storage 

FUNCTION Allocate De-Allocate T1ME SEa 
1 Remove all tooling pins and other attachment devises 104 0 0.20 1 
2 Remove the module spreader beam from storage and move to the work station 54.157 0 0.20 2 
3 Attach the spreader drops to the BWl module and remove from the tool 159 0 0.20 3 
4 Move the module to the storage area and place on the rotationlinsertion tool 0 0 0.20 4 
5 Place the spreader back into the storage area 0 104.152.157 0.20 5 
6 
7 
8 

...... 9 

~ 
10 

c..: 
54.104.157.159 104.152.157 

RESOURCES 

TOTAL SPAN 1_00 

TOTAL HOURS 1.00 
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BW1-3-0ct 5 Center 1 UNIT 

O.A. 581 
Place the BW1-3 module Into the storage area and secure 

FUNcnON Allocat. De-Allocat. nME SEa 
1 Roll module past interance flats on the ralls and clamp In position 104 0 0.10 1 
2 Replace Interance flats with full round rail sedions 0 0 0.20 2 
3 Rotate the BW1 module 180 deg. 0 0 0.50 3 
4 line up the tool with the storage rails and secure 0 0 0.50 4 
5 Roll tranfer the module onto the storage ralls 0 0 0.20 5 
6 Detach the rotation tool from the storage rails & rotate 180 deg. 0 0 0.50 6 
7 Place rotation tool In storage 0 54,104,159,391 0.10 7 
8 

.... 9 

.;:. 10 

w,":a 

RESOURCES 104 54,104,159,391 

TOTAL SPAN 2.10 

TOTAL HOURS 2.10 
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nW2 Production Activity = 61 BW2-l/5-5 Prod OAs = 365-383 Functions = 900-100R 



BW2-1/S-0ct S Module, 2 Units, Activity 61 
365 366 367 368 369 

1.51.101x4 1.51.101x4.105. 1.2.51.101x5.151. 101x4.154x2.306. 1.51.101x4.151. 
152 301 421 155.158.301,431 

Assemble side load & locate install & bond Install & bond 2 Install & bond 19 
and end plates. onto final bottom plate fiducial tubes in remaining tubas in 
bottom edge ... assembly tool ... assembly ... theta layer one ... theta layer one 
membars and ~ ... -... .. 

gussets. (BW2) 3.3 5.9 11.6 0.6 
1.51.101x4 1.51.1 01x4.1 05 1.2.51.101x5.151. 101 x4.154x2.306 1.51.101x4.151. 

301 155.158.301 

374 373 372 371 
~ 1.5 

370 
101x4.154x2,306. 1.2.51.101x3.151. 1.51.101x4.151. 101x4.154x2.306. 1.2.51.101x3.151. 
423 301 155.158.301.432 422 301 

Install & bond 2 EJ>lJxy diagonal Install & bond 19 Install & bond 2 Epoxy diagonal 
fiducial tubes in stiffeners & tops 0 remaining tubas in fiducial tubes in stiffeners & tops 0 

theta layer three ~ tubas. install ~ theta layer two !.... theta layer two ..... tubas. install 
~ stiffeners & plates ~ ~ ~ stiffeners & plates 

1.0 layer 2 1.7 0.6 1.0 layer 1 
101 x4.154x2,306 1.2.51.101x3.151. 1.S1.101x4.151. 101 x4.154x2.306 1.2.51.101 x3.151, 

301 155.158.301 301 

.0.6 
375 376 3n 378 379 

1.51.101x4.151. 1.2.51.101x3.151. 101x4.154x2.306. 1.51.101x4.151. 1.2.51.101x3.151. 
155.158.301.433 301 424 155.158.301.434 301 
Install & bond 19 Epoxy diagonal ,lnsta!1 & b.ond 2 Install & bond 19 Epoxy diagonal 

remaining tubas in stiffeners & tops 0 fiducial tubas in remaining tubas in stiffeners & tops 0 

theta layer three .... tubas. Install ... theta layer four ... theta layer four ... tubes. install .. stiffeners & plates .... ... .. stiffeners & plates 
2.2 layer 3 1.0 0.6 2.3 layer 4 

1.51.101x4.151. 1.2.S1.101x3.151. 101x4.154x2.~06 1.51.101x4.151. 1.2.51.101x3.151. 
155.158.301 301 155.158.301 301 

383 382 381 
.1.0 

380 
54,104,157.159 101x4 l,51.101x4 

Remove MBW2· Install outer side Install scinilators. Assemble the top 
115·5 single plates electrical harness edge membars to 

~ module from tool ~ ~ and plumbing ....... the sides & top 
~ & move to storage ...... .... ..... plate 

1.0 4.6 6.1 5.3 
54.104.152.157. 101x4 1.51.101x4 

159.408 

Page 1 Rev "F" 1219192 BroganIMMAG 



Activity 61 BW2-1/5-5 Prod 
Resource 1 Sling Allocated 14 Deallocated 14 Difference 0 
Resource 2 Vacuum Sling Allocated 6 Deallocated 6 Difference 0 
Resource 51 LitBoist AsyBld Allocated 15 Deallocated 15 Difference 0 
Resource 54 BvyBoist AsyBld Allocated 1 Deallocated 1 Difference 0 
Resource 101 Worker Allocated 80 Deallocated 80 Difference 0 
Resource 102 Test Engineer Allocated 2 Deallocated 2 Difference 0 
Resource 104 Rigger Crew Allocated 1 Deallocated 1 Difference 0 
Resource 105 Alignment Crew Allocated 1 Deallocated 1 Difference 0 
Resource 151 Bonding Weights Allocated 9 Deallocated 9 Difference 0 
Resource 152 FinalAssblyTool Allocated 1 Deallocated 1 Difference 0 
Resource 154 FidTubeStrgback Allocated 8 Deallocated 8 Difference 0 
Resource 155 Tube Strongback Allocated 8 Deallocated 8 Difference 0 
Resource 157 Mod Sprder Beam Allocated 1 Deallocated 1 Difference 0 
Resource 158 TubeBondingRack Allocated 4 Deallocated 4 Difference 0 
Resource 159 BWTRotationTool Allocated 1 Deallocated 1 Difference 0 
Resource 160 BW1TestComputer Allocated 1 Deallocated 1 Difference 0 
Resource 301 1hr AdhesivDisp Allocated 9 Deallocated 9 Difference 0 
Resource 306 15min Glue Disp Allocated 4 Deallocated 4 Difference 0 
Resource 408 MBW2-1/5-OCT 5 Allocated 0 Deallocated 1 Difference -1 
Resource 421 2 BW2 Theta 1 T Allocated 1 Deallocated 0 Difference 1 

~ Resource 422 2 BW2 Theta 2 T Allocated 1 Deallocated 0 Difference 1 
~ Resource 423 2 BW2 Theta 3 T Allocated 1 Deallocated 0 Difference 1 
-.,j Resource 424 2 BW2 Theta 4 T Allocated 1 Deallocated 0 Difference 1 

Resource 431 19 BW2 Theta1 T Allocated 1 Deallocated 0 Difference 1 
Resource 432 19 BW2 Theta2 T Allocated 1 Deallocated 0 Difference 1 
Resource 433 19 BW2 Theta3 T Allocated 1 Deallocated 0 Difference 1 
Resource 434 19 BW2 Theta4 T Allocated 1 Deallocated 0 Difference 1 

SDC-92-390 



BW2-1/S-0ct S Module, Activity 61 

O.A. 365 
Assemble side and end plates, bottom edge members and gussets, (BW2) 

FUNCnON Allocate De-A"ocate nME SEa 
1 Remove side plates (4) from storage and place in vertical support rack 1,51,101x4 0 1.50 1 
2 Remove bottom edge details from storage and place on side plate edge 0 1,51 0.50 2 
3 Install bolts thru edge members into side plates and torque bolts 0 101x4 1.30 3 
4 FinishOA 0 0 0.00 4 
5 
6 
7 

.... 8 
9 w:::. 10 

CO 

RESOURCES 1,51,101x4 1,51,101x4 

TOTAL SPAN 3.30 

TOTAL HOURS 3.30 
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BW2-1/5-0ct 5 Module, Activity 61 

O.A. 366 
load & locate onto final assembly tool 

FUNcnON Allocata De-Anocala TIME SEa 
1 Move the plates (4) from the vertical support rack to the final assembly tool 1,51,101x3,152 1,51 1.00 1 
2 Allocate resource 101 0 0.00 2 
3 Pin the plates thru the tooling holes to the tool side suports and secure 0 0 0.65 3 
4 Assemble the sides Into -box- using the corner plates (4 places) and bohs 0 0 4.00 3 
5 De-allocate resource 0 101x4 0.00 4 
6 Verify plate alignment 105 105 0.25 5 
7 
8 

I- 9 

w::. 10 

CD 

RESOURCES 1,51,101x4,105, 1,51,1 01x4, 105 
152 

TOTAL SPAN 5.25 

TOTAL HOURS 5.90 
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BW2-1/5-0ct 5 Module. Activity 61 

O.A. 367 
install & bond bottom plate assembly 

FUNcnON Allocate De-Allocate TIME SEQ 
1 Allocate resources 1.2.S1.101xS.1S1. 0 0.00 1 

301 
2 Apply epoxy to the bottom edge members at bottom plate Interface 0 0 1.30 2 
3 Apply epoxy to one side of the doubler strips and locate In toot 0 0 1.30 2 
4 load sections of bottom plates and position. place bonding welghls 0 0 6.00 2 
5 De-allocate resources 0 1.2.S1.101xS.301 0.00 3 
6 Allow epoxy to set-up 0 0 1.00 4 
7 Remove bonding weights 1.S1.101x2 1.S1.101x2.1S1 2.00 5 
8 

~ 
9 

en 10 

0 

RESOURCES 1.2.S1.101xS.1S1. 1.2.S1.101xS.1S1. 
301 301 

TOTAL SPAN 9.00 

TOTAL HOURS 11.60 
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BW2-1/5-0ct 5 Module, Activity 61 

O.A. 368 
Install & bond 2 fiducial tubes In theta layer one 

FUNCTION Allocate De-Allocate TlME SEa 
1 Allocate tubes 421 0 0.00 1 
2 Attach liducial strong back to drift cell tubes 101x4,154x2 0 0.10 2 
3 Allocate resources 306 0 0.00 3 
4 Apply epoxy to the tubes 0 0 0.02 4 nip 
5 Insert tubes Into the side plates, pin In place and cure epoxy 0 0 0.33 4 nip 
6 De·allocate resources 0 306 0.00 5 
7 Remove strongbacks and store 0 101x4,154x2 0.10 6 

~ 
8 
9 

CJ1 10 
~ 

RESOURCES 101x4,154x2,306, 101x4,154x2,306 
421 

TOTAL SPAN 0.53 

TOTAL HOURS 0.55 
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BW2-1/S-0ct S Module, Activity 61 

O.A. 
FUNCTlON 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

369 
Install & bond 19 remaining tubes In theta layer one 

Attach standard strongback to the drift cell tube 
Allocate resources 
Apply epoxy to the tube 
Insert tube into side plates. pin In position. remove strongback 
Position the alignment racks. pull vacuum. add weight and cure 
De-allocate resources 
Release the vacuum. remove the weights and the alignment racks 
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Allocate 
101 x4.155x2.431 
1.51.151.158.301 

o 
o 
o 
o 
o 

De-Allocate 
o 
o 
o 
o 
o 

1.51.155x2.301 
101x4.151.158 

TlME 
0.16 
0.00 
0.16 
0.79 
0.27 
0.00 
0.13 

RESOURCES 1.51.101x4.151. 1.51.101x4.151. 
155.158.301.431 155.158.301 

TOTAL SPAN 1.08 

TOTAL HOURS 1.51 

SEa 
1 
2 
3 
3 
3 
4 
5 

nIp 
nIp 
nIp 



BW2-1/S-0ct S Module, Activity 61 

O.A. 370 
FUNCTlON 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Epoxy diagonal stiffeners & tops of tubes, Install stiffeners & plates, layer 1 

Apply epoxy to the diagonal stiffeners and place Into the assembly 
Apply epoxy to the tops of the tubes (2 passes) 
Load the shear plates and position, place bonding weights 

Allocate 
101x3,301 
1,2,51,151 

o 

De·Allocate 
o 

301 
1,2,51,101x3,1S1 

nME 
0.35 
0.17 
0.50 

RESOURCES 1,2,51,101x3,151, 1,2,51,101x3,151, 
301 301 

TOTAL SPAN 1.02 

TOTAL HOURS 1.02 

Page 1 Rev"F" 1217192 BroganlMMAG 

SEa 
1 
2 
3 

nls 
nls 



~ 
en 
~ 

BW2-1/5-0ct 5 Module, Activity 61 

O.A. 371 
Install & bond 2 fiducial tubes In theta layer two 

FUNCnON 
1 Allocate tubes 
2 Attach fiducial strong back to drift cell tubes 
3 Allocate resources 
4 Apply epoxy to the tubes 
5 Insert tubes into the side plates, pin In place and cure epoxy 
6 De·allocate resources 
7 Remove strongbacks and store 
8 
9 
10 
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Allocate De-Allocate nME 
422 0 0.00 

101x4,154x2 0 0.10 
306 0 0.00 

0 0 0.02 
0 0 0.33 
0 306 0.00 
0 101x4,154x2 0.10 

. RESOURCES 101x4,154x2,306, 101x4,154x2,306 
422 

TOTAL SPAN 0.53 

TOTAL HOURS 0.55 

SEQ 
1 
2 
3 
4 nIp 
4 nIp 
5 
6 



BW2-1/S-0ct S Module, Activity 61 

O.A. 372 
Install & bond 19 remaining tubes in theta layer two 

FUNcnON Allocate De·Allocate nME SEa 
1 Attach standard strongback to the drift cell tube 101x4.155x2.432 0 0.16 1 
2 Allocate resources 1.51.151.158.301 0 0.00 2 
3 Apply epoxy to the tube 0 0 0.16 3 nIp 
4 Insert tube into side plates. pin in position. remove strongback 0 0 0.79 3 nIp 
5 Apply epoxy and install the six load distributors at specified locations 0 0 0.20 3 nIp 
6 Position the alignment racks. pull vacuum. add weight and cure 0 0 0.27 3 nIp 
7 De-allocate resources 0 1.51.155x2.301 0.00 4 

~ 8 Release the vacuum. remove the weights and the alignment racks 0 101x4.151.158 0.13 5 
CJ1 9 
en 10 

RESOURCES 1.51.101x4.151. 1.51.101x4.151. 
155.158,301.432 155.158.301 

TOTAL SPAN 1.08 

TOTAL HOURS 1.71 
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BW2-1/S-0ct 5 Module, Activity 61 

O.A. 373 
FUNCTION 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Epoxy diagonal stiffeners & tops of tubes, install stiffeners & plates, layer 2 

Apply epoxy to the diagonal stiffeners and place into the assembly 
Apply epoxy to the tops of the tubes (2 passes) 
load the shear plates and position, place bonding weights 

Allocate 
101x3,301 
1,2,51,151 

o 

De-Allocate 
o 

301 
1,2,51, 101x3, 151 

llME 
0.35 
0.17 
0.50 

RESOURCES 1,2,51,101x3,151, 1,2,51,101x3,151, 
301 301 

TOTAL SPAN 1.02 

TOTAL HOURS 1.02 

Page 1 Rev "F" 1211/92 BroganlMMAG 

SEa 
1 
2 
3 

nls 
nls 



BW2-1/5-0ct 5 Module, Activity 61 

O.A. 374 
Install & bond 2 fiducial tubes In theta layer three 

FUNCnON Allocate De-Allocat. TlME SEa 
1 Allocate tubes 423 0 0.00 1 
2 Attach fiducial strong back to drift cell tubes 101x4,154x2 0 0.10 2 
3 Allocate resources 306 0 0.00 3 
4 Apply epoxy to the tubes 0 0 0.02 4 nIp 
5 Insert tubes into the side plates, pin in place and cure epoxy 0 0 0.33 4 nIp 
6 De-allocate resources 0 306 0.00 5 
7 Remove strong backs and store 0 101x4,154x2 0.10 6 

..... 8 

en ·9 
... J 10 

RESOURCES 101 x4,154x2,306, 101 x4,154x2,306 
423 

TOTAL SPAN 0.53 

TOTAL HOURS 0.55 
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BW2-lIS-0ct S Module, Activity 61 

O.A. 375 
Install & bond 19 remaining tubes In theta layer three 

FUNCnON Allocate De·Allocate nME SEa 
1 Attach standard strongback to the drift cen tube 101 x4, 155x2,433 0 0.16 1 
2 Allocate resources 1,51,151,158,301 0 0.00 2 
3 Apply epoxy to the tube 0 0 0.16 3 nIp 
4 Insert tube Into side plates, pin In position, remove strongback 0 0 0.79 3 nIp 
5 Apply epoxy and install the twenty one load distributors at specified locations 0 0 0.70 3 nIp 
6 Position the alignment racks, pull vacuum, add weight and cure 0 0 0.27 3 nIp 
7 De·alJocate resources 0 1,51,155x2,301 0.00 4 

..... 8 Release the vacuum, remove the weights and the alignment racks 0 101x4,151,158 0.13 5 

CJ1 9 

ex:- 10 

RESOURCES 1,51,101x4,151, 1,51,101x4,151, 
155,158,301,433 155,158,301 

TOTAL SPAN 1.08 

TOTAL HOURS 2.21 
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BW2-1/5-0ct 5 Module, Activity 61 

O.A. 376 
FUNcnON 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Epoxy diagonal stiffeners & tops of tubes, In stan stiffeners & plates, layer 3 

Apply epoxy to the diagonal stiffeners and place Into the assembly 
Apply epoxy to the tops of the tubes (2 passes) 
load the shear plates and position, place bonding weights 

Allocate 
101x3,301 
1,2,51.151 

o 

De-Allocall 
o 

301 
1,2,51,101x3,151 

nME 
0.35 
0.17 
0.50 

RESOURCES 1,2,51,101x3,151, 1,2,51,101x3,151, 
301 301 

TOTAL SPAN 1.02 

TOTAL HOURS 1.02 
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SEa 
1 
2 
3 

nls 
nls 



BW2-1/5-0ct 5 Module, Activity 61 

O.A. 377 
Install & bond 2 fiducial tubes In theta layer four 

FUNCTION Allocate De-Allocate TIME SEa 
1 Allocate tubes 424 0 0.00 1 
2 Attach fiducial strong back to drift cell tubes 101 x4.1S4x2 0 0.10 2 
3 Allocate resources 306 0 0.00 3 
4 Apply epoxy to the tubes 0 0 0.02 4 nIp 
5 Insert tubes Into the side plates. pin In place and cure epoxy 0 0 0.33 4 nIp 
6 De·allocate resources 0 306 0.00 5 ..... 7 Remove strongbacks and store 0 101 x4. IS4x2 0.10 6 

~ 8 
C 9 

10 

RESOURCES 101 x4.1S4x2.306. 101x4.1S4x2.306 
424 

TOTAL SPAN 0.53 

TOTAL HOURS 0.55 
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BW2-1/S-0ct S Module, Activity 61 

O.A. 378 
Install & bond 19 remaining tubes in theta layer four 

FUNCTION Allocate De-Allocate TIME SEa 
1 Attach standard strongback to the drift cen tube 101x4,155x2,434 0 0.16 1 
2 Allocate resources 1,51,151,158,301 0 0.00 2 
3 Apply epoxy to the tube 0 0 0.16 3 nIp 
4 Inserl tube into side plates, pin In position, remove strongback 0 0 0.79 3 nIp 
5 Apply epoxy and install the twenty four load distributors at specified locations 0 ·0 0.80 3 nIp 
6 Position the alignment racks, pull vacuum, add weight and cure 0 0 0.27 3 nIp 
7 De-allocate resources 0 1,51,155x2,301 0.00 4 

~ 8 Release the vacuum, remove the weights and the alignment racks 0 101x4,151,158 0.13 5 
~ 9 
~ 10 

RESOURCES 1,51,101x4,151, 1,51,101x4,151, 
155,158,301,434 155,158,301 

TOTAL SPAN 1.08 

TOTAL HOURS 2.31 
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BW2-1/S-0ct S Module, Activity 61 

O.A. 379 
Epoxy diagonal stiffeners & tops of tubes. install stiffeners & plates. layer 4 

FUNcnON 
1 
2 
3. 
4 
5 
6 
7 
8 
9 
10 

Apply epoxy to the diagonal stiffeners and place into the assembly 
Apply epoxy to the tops of the tubes (2 passes) 
load the top plates and position. place bonding weights 
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Allocat. 
101x3.301 
1.2.51.151 

o 

De·Allocat. 
o 

301 
1.2.51.101x3.151 

nME 
0.35 
0.17 
0.50 

RESOURCES 1.2.51.101x3.151. 1.2.51.101x3.151. 
301 301 

TOTAL SPAN 1.02 

TOTAL HOURS 1.02 

SEa 
1 
2 
3 

nls 
nls 



BW2-1/5-0ct 5 Module. Activity 61 

O.A. 380 
Assemble the top edge members to the sides & top plate 

FUNCnON Allocate De-Allocate nME SEa 
1 Remove the top edge details from storage and place on side plate edge 1,51,101x3 1,51 1.00 1 
2 Install bolts thru edge members Into side plates and torque bolts 101 0 1.29 2 
3 Using the tool reference locate and mount the three sets of Lee bearings 0 101x4 3.00 3 
4 
5 

~ 
6 
7 

~ 8 
~ 9 

10 

RESOURCES 1,51,101x4 1,51,101x4 

TOTAL SPAN 5.29 

TOTAL HOURS 5.29 
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.-
C) 

~ 

O.A. 
FUNCnON 

1 

2 
3 
4 
5 
S 
7 
8 
9 
10 
11 

BW2-1/S-0ct S Module. Activity 61 

381 
Install scinilators, electrical harness and plumbing 

Allocat. 
Move pre-assembled structural frame from staging area, locate on the module 1,51,101x3 
and secure 
Allocate resources 101xS 
Install scintitator wiring harness and secure to the module asembly 0 
Install gas manafolds and connect Tygon tubeing to the drift tubes 0 
Locate & secure the wiring harness, connect the leads to the drift tubes 0 
De-allocate resources 0 
Mount and connect the scintilators (48 panels) 2.51.101x4 
Allocate resources 102x2.1S0 
Preform inline mfg leak test. pressurize the complet system. verify pressure drop 0 
Preform inline mfg electrical test, hook test tool (computer) and run test sequence 0 
De-allocate resources 0 

RESOURCES 1,2.51,101xS. 
102x2,1S0 
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De-Allocat. 
1.51,101x3 

0 
0 
0 
0 

101xS 
2.51.101x4 

0 
0 
0 

1 02x2.1 SO 

1,2,51,101xS, 
1 02x2.1 SO 

TIME 
0.50 

0.00 
1.29 
0.70 
0.35 
0.00 
2.00 
0.00 
1.40 
0.35 
0.00 

TOTAL SPAN 5.19 

TOTAL HOURS 6.09 

SEa 
1 

2 
3 
3 
3 
4 
5 
S 
7 
7 
8 



BW2-1/S-0ct S Module, Activity 61 

O.A. 382 
Install outer side plates 

FUNCnON Allocate De-Allocate nME SEa 
1 Remove the side plates from staging area and locate in the final assembly tool 101x4 0 3.00 1 
2 Bolt the side plates to the assembly 0 101x4 1.62 2 
3 
4 
5 
6 
7 

I-A 8 
CJ 9 en 10 

RESOURCES 101x4 101x4 

TOTAL SPAN 4.62 

TOTAL HOURS 4.62 
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O.A. 
FUNcnON 

1 
2· 
3 
4 

5 
6 
7 
8 
9 
10 

BW2-1/S-0ct S Module, Activity 61 

383 
Remove MBW2-115·5slngle module from tool & move to storage 

Remove all tooling pins and other attachment devises 
Remove the module spreader beam from storage and move to the work station 
Attach the spreader drops to the BW2 module and remove from the tool 
Move the module to the storage area, place on the rotatlonlinsertion tool and roll 
transfer Into the module storage area 
Place the spreader back Into the storage area 

Allocate 
104 

54,157 
0 

159 

0 

De-Allocate nME 
0 0.20 
0 0.20 

152 0.20 
159 0.20 

54,104,157,408 0.20 

RESOURCES 54,104,157,159 54,104,152,157, 
159,408 

TOTAL SPAN 1.00 

TOTAL HOURS 1.00 
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SEa 
1 
2 
3 
4 

5 



aW2 Production Activity = 62 BW2-2/4-5 Prod OAs = 385-403 Functions = 1030-1138 



BW2-2/4-0ct 5 Module. 2 Units. Activity #62 
385 386 387 388 389 

1,51,101x4 1,51,101x4,105, 1,2,51,101x5,151, 101 x4,154x6,306, 1,51,101x4,151, 
152 301 401 155x2,158,301, 

Assemble side Load & loca1e ins1all & bond Ins1all & bond 6 Install & bond 59 
and end plates, onto final bottom plate fiducial tubes in remaining tubes in 
bottom edge ... assembly tool ... assembly ... theta layer one _ .... theta layer one 
members and ... ... ... ... 

gussets, (BW2) 6.0 8.3 15.4 1.7 
1,51,101x4 1,51,101x4,105 1,2.51,101x5,151, 101x4,154x6,306 1,51,101x4,151, 

301 155x2.158.301 

394 393 392 391 
.4.6 

390 
101x4,154x6,306, 1,2,51,101x3,151, 1,51,101x4,151, 101x4,154x6,306, 1,2,51,101x3,151. 
403 301 155,158,301,412 402 301 

Install & bond 6 Epoxy diagonal Install & bond 59 Install & bond 6 Epoxy diagonal 
fiducial tubes in stiffeners & tops 0 remaining tubes In fiducial tubes In stiffeners & tops 0 

theta layer three ..... tubes, install ..... theta layer two ~ theta layer two ..... tubes, install 
..... stiffeners & plates ... ... ... stiffeners & plates 

2.6 layer two 4.8 1.7 2.6 layer one 
101 x4,154x6,306 1,2,51,101x3,151. 1,51,101x4,151, 101 x4,154x6,306 1,2.51,101x3,151. 

301 155.158,301 301 

.'.7 
395 396 397 398 399 

1,51,101x4,151, 1,2,51,101x3,151, 101x4,154x6,306, 1,51,101x4,151, 1.2.51,101x3,151. 
155,158,301,413 301 404 155,158,301,414 301 
InstaU & bond 59 Epoxy diagonal Install & bond 6 Install & bond 59 Epoxy diagonal 

remaining tubes in stiffeners & tops 0 fiducial tubes In remaining tubes In stiffeners & tops 0 

theta layer three .... tubes, Install .... theta layer four .... theta layer four .... tubes, instaU ... stiffeners & plates ... ... .... stiffeners & plates 
5.3 layer three 2.6 1.7 . 5.4 layer four 

1,51,101x4,151. 1,2,51,101x3,151, 101 x4,154x6,306 1,51,101x4,151, 1,2,51,101x3.151. 
155,158,301 301 155,158,301 301 

403 402 401 
.. 2.6 

400 
54,104,157,159 101x4 1,2,51,101x6, 1,51,101x4 

102x2,160 
Remove MBW2- Install outer side Install scintilators, Assemble the top 
214-Od 5 single plates electrical harness edge members to 

...... module from tool ~ ..... and plumbing ...... the sides & top 
..... & move to storage ..... ....- ..... plate 

1.0 8.0 13.2 8.0 
54,104,152,157, 101x4 1,2,51,101x6. 1,51,101x-4 

159,407 102x2,160 
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Activity 62 BW2-2/4-5 Prod 
Resource 1 Sling Allocated 14 Deallocated 14 Difference 0 
Resource 2 Vacuum Sling Allocated 6 Deallocated 6 Difference 0 
Resource 51 LitHoist AsyBld Allocated 15 Deallocated 15 Difference 0 
Resource 54 UvyHoist AsyBld Allocated 1 Deallocated 1 Difference 0 
Resource 101 Worker Allocated 80 Deallocated 80 Difference 0 
Resource 102 Test Engineer Allocated 2 Deallocated ·2 Difference 0 
Resource 104 Rigger Crew Allocated 1 Deallocated 1 Difference 0 
Resource 105 Alignment Crew Allocated 1 Deallocated 1 Difference 0 
Resource 151 Bonding Weights Allocated 9 Deallocated 9 Difference 0 
Resource 152 FinalAssblyTool Allocated 1 Deallocated 1 Difference 0 
Resource 154 FidTubeStrgback Allocated 24 Deallocated 24 Difference 0 
Resource 155 Tube Strongback Allocated 8 Deallocated 8 Difference 0 
Resource 157 Mod Sprder Beam Allocated 1 Deallocated 1 Difference 0 
Resource 158 TubeBondingRack Allocated 4 Deallocated 4 Difference 0 
Resource 159 BWTRotationTool Allocated 1 Deallocated 1 Difference 0 
Resource 160 BW1TestComputer Allocated 1 Deallocated 1 Difference 0 
Resource 301 1hr AdhesivDisp Allocated 9 Deallocated 9 Difference 0 
Resource 306 15min Glue Disp Allocated 4 Deallocated 4 Difference 0 

.- Resource 401 6 BW2 Theta 1 T Allocated 1 Deallocated 0 Difference 1 
C':) Resource 402 6 BW2 Theta 2 T Allocated 1 Deallocated 0 Difference 1 
c.c Resource 403 6 BW2 Theta 3 T Allocated 1 Deallocated 0 Difference 1 

Resource 404 6 BW2 Theta 4 T Allocated 1 Deallocated 0 Difference 1 
Resource 407 MBW2-2/4-OCT 5 Allocated 0 Deallocated 1 Difference -1 
Resource 411 59 BW2 Theta1 T Allocated 1 Deallocated 0 Difference 1 
Resource 412 59 BW2 Theta2 T Allocated 1 Deallocated 0 Difference 1 
Resource 413 59 BW2 Theta3 T Allocated 1 Deallocated 0 Difference 1 
Resource 414 59 BW2 Theta4 T Allocated 1 Deallocated 0 Difference 1 

SDC-92-390 



BW2-2/4-0ct 5 Module 

O.A. 385 
Assemble side and end plates, bottom edge members and gussets, (BW2) 

FUNCnON Allocate De-Allocate nME SEa 
1 Remove side plates (4) from storage and place In vertical support rack 1,51,101x4 0 1.50 1 
2 Remove bottom edge details from storage and place on side plate edge 0 1,51 0.50 2 
3 Install bolts thru edge members into side plates and torque bolts 0 101x4 4.00 2 
4 Finish O.A. 0 0 0.00 3 
5 
6 
7 
8 

~ 9 
-..J 10 
C 

RESOURCES 1,51,101x4 1,51,101x4 

TOTAL SPAN 6.00 

TOTAL HOURS 6.00 
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BW2-2/4-0ct 5 Module 

O.A. 386 
load & locate onto final assembly tool 

FUNCnON Allocate De·Allocate nME SEa 
1 Move the plates (4) from the vertical support rack to the final assembly tool 1,51,101x3,152 1,51 1.00 1 
2 Allocate resource 101 0 0.00 2 

'3 Pin the plates thru the tooling holes to the tool side suports and secure 0 0 2.00 3 
4 Assemble the sides into ~x· using the corner plates (4 places) and bolts 0 0 5.00 3 
5 De-allocate resource 0 101x4 0.00 4 
6 Verify plate alignment 105 105 0.25 5 
7 

..... -8 
9 

~ 10 ..... 
RESOURCES 1,51,101x4,105, 1,51,101x4,105 

152 

TOTAL SPAN 6.25 

TOTAL HOURS 8.25 

Page 1 Rev °0° 1217192 BroganlMMAG 



BW2-214-0ct 5 Module 

O.A. 387 
Install & bond bottom plate assembly 

FUNCnON Allocate De-Allocate nME SEa 
1 Allocate resources 1.2.51.101x5.151. 0 0.00 1 

301 
2 Apply epoxy to the bottom edge members at bottom plate Interface 0 0 2.20 2 
3 Apply epoxy to one side of the doubler strips and locate In tool 0 0 2.20 2 
4 load sections of bottom plates and position. place bonding weights 0 0 8.00 2 
5 De·a1locate resources 0 1.2.51.101x5.301 0.00 3 
6 Allow epoxy to set· up 0 0 1.00 4 
7 Remove bonding weights 1.51.101x2 1,51.101x2.151 2.00 5 

~ 8 
,1 9 
l\.:; 10 

RESOURCES 1.2.51.101x5.151, 1.2,51.101x5.151. 
301 301 

TOTAL SPAN 11.00 

TOTAL HOURS 15.40 
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BW2-2J4-0ct 5 Module 

O.A. 388 
Install & bond 6 fiducial tubes In theta layer one 

FUNCnON Allocate De-Allocate nME SEQ 
1 Allocate tubes 401 0 0.00 1 
2 Attach fiducial strong back to drift cell tubes 101 x4,154x6 0 0.30 2 
3 Allocate resources 306 0 0.00 3 
4 Apply epoxy to the tubes 0 0 0.05 4 nip 
5 Insert tubes into the side plates, pin In place and cure epoxy 0 0 1.00 4 nip 
6 De-allocate rQSources 0 306 0.00 5 

~ 7 Remove strongbacks and store 0 101x4,154x6 0.30 6 
...... 1 8 
c..: 9 

10 

RESOURCES 101 x4,154x6,306. 101x4,154x6,306 
401 

TOTAL SPAN 1.60 

TOTAL HOURS 1.65 
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BW2-2/4-0ct 5 Module 

O.A. 389 
FUNCTION 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Install & bond 59 remaining tubes In theta layer one 

Attach standard strongback to the drift cell tube 
Allocate resources 
Apply epoxy to the tube 
Insert tube into side plates, pin In position, remove strongback 
Position the alignment racks, pull vacuum, add weight and cure 
De-allocate resources 
Release the vacuum, remove the weights and the alignment racks 

Page 1 Rev "0" 1 '217/92 BroganlMMAG 

Allocate 
101x4,155x2,411 

·1,51,151,158,301 
o 
o 
o 
o 
o 

De-Allocate 
o 

.0 
o 
o 
o 

1.51,155x2,301 
101x4,151,158 

TIME 
0.49 
0.00 
0.49 
2.46 
0.80 
0.00 
0.40 

RESOURCES 1,51,101x4,151, 1,51,101x4,151, 
155x2,158,301, 155x2,158,301 

411 

TOTAL SPAN 3.35 

TOTAL HOURS 4.64 

SEa 
1 
2 
3 
3 
3 
4 
5 

nIp 
nIp 
nIp 



O.A. 
FUNcnON 

1 
2 
3 
4 
5 
6 
7 
8 
9 

'0 

BW2-2/4-0ct 5 Module 

390 
Epoxy diagonal stiffeners & tops of tubes, install stiffeners & plates, layer one 

Apply epoxy to the diagonal stiffeners and place into the assembl) 
Apply epoxy to the tops of the tubes (6 passes) 
Load the shear plates and position, place bonding weights 

Allocate 
101x3,301 
1,2,51,151 

o 

De·Allocat. 
o 

301 
1,2,51,101x3,151 

nME 
1.08 
0.50 
1.00 

RESOURCES 1,2,51,101x3,151, 1,2,51,101x3,151, 
301 301 

TOTAL SPAN 2.58 

TOTAL HOURS 2.58 
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SEa 
1 
2 
3 

nls 
nls 



BW2-2/4-0ct 5 Module 

O.A. 391 
Install & bond 6 fiducial tubes In theta layer two 

FUNCnON Allocate De-Allocate TIME SEa 
1 Allocate tubes 402 0 0.00 1 
2 Attach fiducial strong back to drift cell tubes 101x4,154x6 0 0.30 2 
3 Allocate resources 306 0 0.00 3 
4 Apply epoxy to the tubes 0 0 0.05 4 nIp 
5 Insert tubes Into the side plates, pin in place and cure epoxy 0 0 1.00 4 nIp 
6 De·allocate resources 0 306 0.00 5 
7 Remove strong backs and store 0 101x4,154x6 0.30 6 .... 8 

...... 1 9 
C"J 10 

RESOURCES 101 x4,154x6,306, 101x4,154x6,306 
402 

TOTAL SPAN 1.60 

TOTAL HOURS 1.65 
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BW2-2/4-0ct 5 Module 

O.A. 392 
Install & bond 59 remaining tubes in theta layer two 

FUNCnON Allocate De-Allocate nME SEa 
1 Attach standard strongback to the drift cell tube 101 x4, 155x2,412 0 0.49 1 
2 Allocate resources 1,51,151,158,301 0 0.00 2 
3 Apply epoxy to the tube 0 0 0.49 3 nIp 
4 Insert tube into side plates, pin in posh ion, remove strongback 0 0 2.46 3 nIp 
5 Apply epoxy and install the six load distributors at specified locations 0 0 0.20 3 nIp 
6· Poshion the alignment racks, pull vacuum, add weight and cure 0 0 0.80 3 nIp 
7 De-allocate resources 0 1,51,155x2,301 0.00 4 

..... 8 Release the vacuum, remove the weights and the alignment racks 0 101x4,151,158 0.40 5 
...... 1 9 
...... 1 10 

RESOURCES 1,51,101x4,151, 1,51,101x4,151, 
155,158,301,412 155,158,301 

TOTAL SPAN 3.35 

TOTAL HOURS 4.84 
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BW2-214-0ct 5 Module 

O.A. 393 
FUNcnON 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Epoxy diagonal stiffeners & tops of tubes, install stiffeners & plates, layer two 

Apply epoxy to the diagonal stiffenws and place into the assembly 
Apply epoxy to the tops of the tubes (6 passes) 
Load the shear plates and position, place bonding weights 

Allocate 
101x3,301 
1,2,51,151 

o 

De-Allocate 
o 

301 
1,2,51,101x3,151 

T1ME 
1.08 
0.50 
1.00 

RESOURCES 1,2,51,101x3,151, 1,2,51,10tx3,151, 
301 301 

TOTAL SPAN 2.58 

TOTAL HOURS 2.58 

Pate 1 Rev °0° 1217/92 BroganiMMAG 

SEa 
1 
2 
3 

nls 
nls 



BW2-2/4-0ct 5 Module 

O.A. 394 
Install & bond 6 fiducial tubes in theta layer three 

FUNCnON Allocate De·Allocate TlME SEa 
1 Allocate tubes 403 0 0.00 1 
2 Attach fiducial strong back to drift cell tubes 101x4,154x6 0 0.30 2 
3 Allocate resources 306 .0 0.00 3 
4 Apply epoxy to the tubes 0 0 0.05 4 nIp 
5 Insert tubes into the side plates, pin In place and cure epoxy 0 0 1.00 4 nIp 
6 De-allocate resources 0 306 0.00 5 

~ 7 Remove strongbacks and store 0 101x4,154x6 0.30 6 
,} 8 

CD '9 
10 

RESOURCES 101 x4,154x6,306, 101x4,154x6,306 
403 

. TOTAL SPAN 1.60 

TOTAL HOURS 1.65 

Page 1 Rev ·0·. . 1217192 BroganlMMAG 



BW2-2/4-0ct 5 Module 

O.A. 395 
Install & bond 59 remaining tubes In theta layer three 

FUNCTION Allocate De-Allocate TIME SEa 
1 Attach standard strongback to the drift cell tube 101x4,155x2,413 0 0.49 1 
2 Allocate resources 1,51,151,158,301 0 0.00 2 
3 Apply epoxy to the tube 0 0 0.49 3 nIp 
4 Insert tube Into side plates, pin In position, remove strongback 0 0 2.46 3 nIp 
5 Apply epoxy and install the twenty one load distributors at specified locations 0 0 0.70 3 nIp 
6 Position the alignment racks, pull vacuum, add weight and cure 0 0 0.80 3 nIp 
7 De-allocate resources 0 1,51,155x2,301 0.00 4 
8 Release the vacuum, remove the weights and the alignment racks 0 101x4,151,158 0.40 5 

~ 
9 

OJ 10 

0 
RESOURCES 1,51,101x4,151, 1,51,101x4,151, 

155,158,301,413 155,158,301 

TOTAL SPAN 3.35 

TOTAL HOURS 5.34 

Page 1 Rev "0" 1217192 BroganlMMAG 



BW2-214-0ct 5 Module 

O.A. 396 
FUNcnON 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Epoxy diagonal stiffeners & tops of tubes, Install stiffeners & plates, layer three 

Apply epoxy to the diagonal stiffeners and place Into the assembly 
Apply epoxy to the tops of the tubes (6 passes) 
load the shear plates and position, place bonding weights 

Allocate 
101x3,301 
1,2,51,151 

o 

De-Allocate 
o 

301 
l,2,51,101x3,151 

nME 
1.08 
0.50 
1.00 

RESOURCES l,2,51,101x3,151, l,2,51,101x3,151, 
301 301 

TOTAL SPAN 2.58 

TOTAL HOURS 2.58 

Page 1 Rev ~D· 1217/92 BroganlMMAG 

SEa 
1 
2 
3 

nls 
nls 



BW2·214·0ct 5 Module 

O.A. 397 
Install & bond 6 fiducial tubes in theta layer four 

FUNCnON Allocate De-Allocate nME SEa 
1 Allocate tubes 404 0 0.00 1 
2 Attach fiducial strong back to drift cell tubes 101x4,154x6 0 0.30 2 
3 Allocate resources 306 0 0.00 3 
4 Apply epoxy to the tubes 0 0 0.05 4 nIp 
5 Insert tubes into the side plates, pin in place and cure epoxy 0 0 1.00 4 nIp 
6 De-allocate resources 0 306 0.00 5 

10- 7 Remove strongbacks and store 0 101x4,154x6 0.30 6 
00 8 
1\:1 9 

10 

RESOURCES 101 x4,154x6,306, 101x4,154x6,306 
404 

TOTAL SPAN 1.60 

TOTAL HOURS 1.65 
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BW2·214·0ct 5 Module 

O.A. 398 
Install & bond 59 remaining tubes In theta layer four 

FUNcnON Allocate De-Allocate nME SEQ 
1 Anach standard strongback to the drift cell tube 101 x4,155x2,414 0 0.49 1 
2 Allocate resources 1,51,151,158,301 Q 0.00 2 
3 Apply epoxy to the tube 0 0 0.49 3 nIp 
4 Insert tube into side plates, pin in position, remove strongback 0 0 2.46 3 nIp 
5 Apply epoxy and install the twenty four load distributors at specified locations 0 0 0.80 3 . nIp 
6 Position the alignment racks, pull vacuum, add weight and cure 0 0 0.80 3 I nIp 
7 De-allocate resources 0 1,51,155x2,301 0.00 4 
8 Release the vacuum, remove the weights and the alignment racks ·0 101x4,151,158 0.40 5 

~ 
9 

00 10 

CoJ 

RESOURCES 1,51,101x4,151, 1,51,101x4,151, 
.155,158,301,414 155,158,301 

TOTAL SPAN 3.35 

TOTAL HOURS 5.44 

Page 1 Rev .000 1217192 BroganlMMAG 



O.A. 
FUNCTlON 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

BW2-2/4-0ct 5 Module 

399 
Epoxy diagonal stiffeners & 10ps of tubes, Instan stiffeners & plates. layer four 

Apply epoxy to the diagonal stiffeners and place Into the assembly 
Apply epoxy to the tops of the tubes (6 passes) 
Load the top plates and position. place bonding weights 

Allocate 
101x3.301 
1.2.51.151 

o 

De-Allocate 
o 

301 
1.2.51.101x3.151 

TlME 
1.08 
0.50 
1.00 

RESOURCES 1.2.51.101x3,151. 1.2.51.101x3.151. 
301 301 

TOTAL SPAN 2.58 

TOTAL HOURS 2.58 

Page 1 Rev "0" 1217192 BroganiMMAG 

SEa 
1 
2 
3 

nls 
nls 



BW2·214-0ct 5 Module 

O.A. 400 
Assemble the top edge members to the sides & top plate 

FUNcnON Allocat. Dt-Allocat. nME SEa 
1 Remove the top edge details from storage and place on side plat •• dg. 1,51,101x3 1,51 1.00 1 
2 Install bolts thru edge members into side plates and torque bolts 101 0 4.00 2 
3 Using the tool reference locate and mount the three sets of Lee bearin!Js 0 101x4 3.00 3 
4 
5 
6 
7 
8 

~ 9 

CO 10. 

eJl 
RESOURCES 1,51,101x4 1,51,101x4 

TOTAL SPAN 8.00 

TOTAL HOURS 8.00 
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BW2·2/4·0ct 5 Module 

O.A. 401 
Install scintilators, electrical harness and plumbing 

FUNCnON Allocate De-Allocate nME SEa 
1 Move pre-assembled structural frame from staging area, locale on the module 1,51,101x3 1,51.101x3 0.50 1 

and secure 
2 Allocate resources 101x6 0 0.00 2 
3 Install scintilator wiring harness and secure to the module asembly 0 0 2.16 3 
4 Install gas manafolds and connect Tygon tubeing to the drift tubes 0 0 2.17 3 
5 Locate & secure the wiring harness, connect the leads to the drift tubes 0 0 1.08 3 
6 De-allocate resources 0 101x6 0.00 4 
7 Mount and connect the scintilators (48 panels) 2,51,101x4 2,51,101x4 4.00 5 
8 Allocate resources 102x2,160 0 0.00 6 
9 Preform inline mfg leak test, pressurize the complet system, verify pressure drop 0 0 2.17 7 

~ 10 Preform inline mfg electrical test, hook test tool (computer) and run test sequence 0 0 1.08 7 
CC 11 De-allocate resources 0 102x2,160 0.00 8 
C:' 

RESOURCES 1,2,51.101 x6, 1,2,51,101x6, 
102x2,160 102x2,160 

TOTAL SPAN 8.84 

TOTAL HOURS 13.16 
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BW2-214-0ct 5 Mod,ule 

O.A. '402 
• Inslall ouler side plates 

FUNCTION Allocale De-Allocate TIME SEa 
.1 Remove the side plat~s from staging area and locate in the final assembly 1001 101x4 0 3.00 1 
2 Bolt the side plales to the assembly 0 101x4 5.00 2 
3 
4 

.5 
.6 
7 
8 

~ 9 

00 ,1Q 

...... 1 

RESOURCES .101x4 101x4 

.TOTALSPAN 8.00 

TOTAL HOURS 8~OO 

Page 1 RIlY. -0" 1217/92 BroganlMMAG 



BW2-2/4-0ct 5 Module 

O.A. 403 
Remove MBW2·214·Oct 5 single module from tool & move to storage 

FUNCnON Allocate Da-Allocate nME SEa 
1 Remove all tooling pins and other attachment devises 104 0 0.20 1 
2 Remove the module spreader beam from storage and move to the wortt station 54,157 0 0.20 2 
3 Attach the spreader drops to the BW2 module and remove from the tool 0 152 0.20 3 
4 Move the module to the storage area, place on the rotationlinsertion tool and roll 159 159,407 

transfer into the module storage area 0.20 4 
5 Place the spreader back Into the storage area 0 54,104,157 0.20 5 

L-A 6 

:""0 7 
0) 8 

9 
10 

RESOURCES 54,104,157,159 54,104,152,157, 
159,407 

TOTAL SPAN 1.00 

TOTAL HOURS 1.00 
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BW2 Production Activity = 63 BW2-3-5 Prod OAs = 405-423 Functions = 1170-1277 



BW2-3-0ct 5 Module, 1 Unit, Activity #63 
40S 406 407 408 409 

1,51,101x4 1,51, 101x4, lOS, 1,2,51,101x5,151, 101x4,154x9,30S, 1,51,101x4,151, 
152 301 441 155x2,158,301, 

Assemble side Load & locate install & bond Install & bond 9 Install & bond 81 
and end plates, onto final boUom plate 'iducial tubes In remaining tubes in 
bottolA edge ... assembly tool .. assembly .... theta layer one .. theta layer one 
members and r' ... .. .... 
gussets (8W2) 7.S 9.0 20.3 2.5 

1,51,101x4 1,51,101x4,1OS 1,2,51,101 x5,151, 101 x4,154x9,30S 1,51,101x4,151, 
301 155x2,158,301 

414 413 412 411 
.S.5 

410 
101x4,154x9,30S, 1 ,2,51,101x3, 151, 1,51,101x4,151, 101x4,154x9,30S, 1,2,51,101x3,151. 
443 301 155x2,158,301, 442 301 

Install & bond 9 Epoxy tops of Install & bond 81 Install & bond 9 E:poxy tops 0' 
fiducial tubes in tubes, Install remaining tubes. In 'iducial tubes In tubes, install 
thela layer three ~ shear plates, laye .... theta layer two .... theta layer two ... shear plates,laye 

i"'" two .... .... ..... one 
3.4 6.7 2.5 3.4 

1 01 x4,1~4x9,306 1,2,51,101x3,151, 1,51,101x4,151, 101x4,154x9,306 1,2,51,101x3,151, 
301 155x2,158,301 301 

.2.5 
415 416 417 418 419 

1,51,101x4,151, 1,2,51,101x3,151, 101 x4,154x9,306, 1,51,101x4,151, 1,2,51,101x3,151, 
155x2, 1 58,301 , 301 444 155x2,158,30 I, 301 
Instan & bond 81 Epoxy tops of Install & bond 9 Install & bond 81 Epoxy tops 0' 

remaining tubes In tubes, Install fiducial tubes In remaining tubes In tubes, install 
theta layer three ... shear plates, layer ... theta layer four .... theta layer four ... shear plates, layer 

r' three r' r' ... 'our 
7.2 3.4 2.5 7.3 

1,51, t01x4,151, 1,2,51,101x3,151, 101x4,154x9,306 1,51,101x4,151, 1,2,51,101x3,151. 
155x2,158,301 301 155x2,158,301 301 

423 422 421 
.3.4 

420 
54,104,157,159 101x4 1,51,101x4 

Remove 8W2-3- Install outer side Install sclntilators, Assemble the top 
Oct 5 single plates electrical hamess edge members to 

..... module from tool ..... .... and plumbing ..... the sides & top .... & maveto storage 
., ..... .... plate 

1.0 10.0 18.2 9.6 
54,104,152,157, 101x4 1,51,101x4 

159,461 
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Activity 63 BW2-3-5 Prod 
·Resource 1 Sling Allocated 14 Deallocated. 14 Difference 0 
Resource 2 Vacuum Sling Allocated 6 . Deallocate.d 6 Difference 0 
Resource 51 LitHoist ASYBld. Allocated 15 Deallocated 15 Difference 0 
Resource 54 HvyHoist AsyBld Allocated 1 Deallocated -1 Difference 0 
. Resource 101 Worker Allocated 84 Deallocated 84 Difference 0 
Resource 102 Test Engineer AllQcated 2 Deallocated 2 Difference 0 
'Resource 104 Rigger Crew Allocated 1 Deallocated 1 Difference 0 
Resource 105 Alignment Crew Allocated 1 Deallocated 1 Difference 0 
Resource 151 Bonding Weights Allocated 9 Deallocated 9 Difference 0 
Resource 152 Fina~ssblyTool Allocated 1 .Deallocated· 1 Difference 0 
Resource 154 FidTubeStrgback Allocated 36 Deallocated 36 Difference 0 

. Resource 155 Tube Strongback Allocated 8 Deallocated 8 Difference 0 
Resource 157 Mod Sprder Beam Allocated 1 Deallocated 1 Difference 0 
Resource 158 TubeBondingRack Allocated 4 Deallocated 4 Difference 0 
Resource 159 BWTRotationTool Allocated 1 Deallocated 1 Difference 0 

'"Resource 160 BW1TestComputer Allocated 1 Deallocated 1 Difference 0 
Resource 301 1hr AdhesivDisp Allocated 9 Deallocated 9 Difference 0 
Resource 306 15min Glue Disp Allocated 4 Deallocated 4 Difference 0 
Resource 441 9 BW2 Theta 1 T Allocated 1 Deallocated 0 Difference 1 

I- Resource 442 9 BW2 Theta 2 T Allocated 1 Deallocated 0 Difference 1 
~ Resource 443. 9 BW2 Theta 3 T Allocated 1 Deallocated 0 Difference 1 
I- Resource 444 9 BW2 Theta 4 T Allocated 1 Deallocated 0 Difference 1 

Resource 451'· 81 BW2 Theta1 T Allocated 1 Deallocated 0 Difference 1 
Resource 452 81 BW2 Theta2 T Allocated 1 Deallocated 0 Difference 1 
Resource 453 81 BW2 Theta3 T Allocated 1 Deallocated 0 Difference 1 
Resource 454 81 BW2 Theta4 T Allocated 1 Deallocated 0 Difference 1 
Resource 461 MBW2':'3-0CT5 Mod. Allocated 0 Deallocated 1 Difference -1 

SDC-92-390 



BW2-3-0ct 5 Module 

O.A. 405 
Assemble side and end plates, bottom edge members and gussets (BW2) 

FUNcnON A"ocate De-Allocate TlME SEa 
1 Remove side platesJ4) from storage and place In vertical support rack 1.51.101x4 0 1.50 1 
2 Remove bottom edge details from storage and place on side plate edge 0 1.51 0.50 2 
3 Install bolts thru edge members Into side plates and torque bolts 0 101x4 5.56 2 
4 FinishO.A. 0 0 0.00 3 
5 
6 
7 

I-A 8 
CD 9 

l\:l 10 

RESOURCES 1.51,101x4 1.51,101x4 

TOTAL SPAN 7.06 

TOTAL HOURS 7.56 

Page 1 Rev °0° 1 '217/92 BroganiMMAG 



BW2·3·0ct 5 Module 

O.A. 406 
Load & locate onto final assembly tool 

FUNcnON Allocate De·Allocate nME SEa 
1 move the plates (4) from the vertical support rack to the final assembly tool 1,51,101x4,152 1,51 1.00 1 
2 Pin the plates thru the tooling holes to the tool side suports and secure 0 .0 2.78 2 
~ Assemble the sides Into -box- usil)g the corner plates (4 places) and bohs 0 0 5.00 2 
4 De·allocate resource . 0 101x4 0.00 3 
5 Verily plate alignment lOS 10S 0.25 4 
I; 
7 
8 ...... 9 c.c to 

c....> 

RESOURCES 1,51,101x4,105, 1,51,101x4,105 
152 

TOTAL SPAN 6.25 

TOTAL HOURS 9.03 
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BW2-3-0ct 5 Module 

O.A. 407 
install & bond bottom plate assembly 

FUNCTION Allocate De-Allocat. TIME SEa 
1 Allocate resources 1.2.S1.101xS.1S1. 0 0.00 1 

301 
2 Apply epoxy to the bottom edge members at bottom plate interface 0 0 3.10 2 
3 Apply epoxy to one side of the doubler strips and locate in tool 0 0 3.10 2 
4 Load'"sections of bottom plates and position. place bonding weights 0 0 11.12 2 
5 De·allocate resources 0 1.2.S1.101xS.301 0.00 3 
6 Cure 'poxy 0 0 1.00 4 
7 Remove bonding weights 1.S1.101x2 1.S1,101x2.1S1 2.00 5 

~ 8 
~ 9 
~ 10 

RESOURCES 1.2.S1,101xS.1S1. 1.2.S1.101xS.1S1, 
301 301 

TOTAL SPAN 14.12 

TOTAL HOURS 20.32 
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...... 
c.!:) 

CIt 

BW2-3-0ct 5 Module 

O.A. 408 
Install & bond 9 fiducial tubes In theta layer one 

FUNCTlON 
1 Allocate tubes and stiffbacks 
2 Attach fiducial strong back to drift cell tubes 
3 Allocate resources 
4 Apply epoxy to the tubes 
5 Insert tubes into the side plates, pin In place and cure epoxy 
6 . De-allocate resources 
7 Remove strongbacks and store 
8 De-allocate resources 
9 
10 

Page 1 ·Rev ·0· 12/7/92 Brogan/MMAG 

Allocate De-Allocate' TlME 
441,154x9 .0 0.00 

101x4 0 0.45 
. 306 '0 0.00 

0 0 0.08 
0 0 1.50 
0 306 0.00 
0 101x4' 0.45 
0 154x9 0.00 

RESOURCES 101x4,154x9,306, 101x4,154x9,306 
441 

TOTAL SPAN 2_40 

TOTAL HOURS 2.48 

SEa 
1 
2 
3 
4 nIp 
4 nIp 
5 
6 
7 



O.A. 
FUNCTION 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

409 
Install & bond 81 remaining tubes In theta layer one 

Attach standard strong back to the drift cell tube 
Allocate resources 
Apply .poxy to &he tube 

BW2-3-0ct 5 Module 

Insert tube into'Side plates, pin In position, remove strongback 
Position the alignment racks, pull vacuum, add weight and cure 
De-allocate resources 
Release the vacuum, remove the weights and the alignment racks 

Allocate De-Allocate TIME 
101x4,155x2,451 0 0.68 
1,51,151,158,301 0 0.00 

0 0 0.68 
0 0 3.38 
0 0 1.20 
0 1,51,155x2,301 0.00 
0 101x4,151,158 0.60 

RESOURCES 1,51,101x4,151, 1,51,101x4,151, 
155x2,158,301, 1SSx2,158,301 

451 

TOTAL SPAN 4.66 

TOTAL HOURS 6.54 
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SEa 
1 
2 
3 nIp 
3 nIp 
3 nIp 
4 
5 



BW2-3-0ct 5 Module. 

O.A. 410 
FUNcnON 

1 

2: 
3 
4 
'S' 
6,· 
7 
8 
'9 
10' 

Epoxy tops of tubes, Install shear plates, layer one 

Apply beads of epoxy In between the tubes (10 passes) and to the tops of the 
tubes (10 passes) 
Load the shear plates and position" place bonding weights 

Allocate De-Altocate 
l,2,51,101x4,301 301 

151 l,2,51,101x4,151 

TlME 
1.67 

1.70 

RESOURCES 1,,2,51,101 x3,151, l,2,51,10b3,151, 
301, 301 

TOTAL SPAN . 3.37 

TOTAL HOURS 3.37 

Page 1 Rev ·0· 1217192 BroganiMMAG 

SEa 
1 

2 nls 



BW2-3-0ct 5 Module 

O.A. 411 
Install & bond 9 fiducial tubes in theta layer two 

FUNCnON Allocate De·Allocate nME SEa 
1 Allocate tubes and stiffbacks 442, 154x9 0 0.00 1 
2 Attach fiducial strong back to drift cell tubes 101x4 0 0.45 2 
3 Allocate resources 306 a 0.00 3 
4 Apply epoxy to the tubes 0 0 0.08 4 nIp 
5 Insert tubes into the side plates, pin In place and cure epoxy 0 0 1.50 4 nIp 
6 De-allocate resources 0 306 0.00 5 
7 Remove strong backs and store 0 101x4 0.45 6 
8 De-allocate resources 0 154x9 0.00 7 

J- 9 
~ 10 
0) 

RESOURCES 101 x4,154x9,306, 101 x4,154x9,306 
442 

TOTAL SPAN 2.40 

TOTAL HOURS 2.48 
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BW2-3-0ct 5 Module 

O.A. 412 
Install & bond 81 remaining 1ubes In theta layer two 

FUN,CnON Allocat. De-Allocat. TIME SEQ 
1 Attach standard strongback to the drift cell tube 101x4,155x2,452 0 0.68 1 
2 Allocate resources 1,51,151,158,301 0 0.00 2 
3" Apply epoxy to the tube 0 0 0.68 3 nIp 
4 Insert tube into side plates, pin in position, remove strongback 0 0 3.38 3 nIp 
5 Apply epoxy and install the six load distributors at specified locations 0 0 0.20 3 nIp 
6 Position the alignment racks, pull vacuum, add weight and cure 0 0 1.20 3 nIp 
7 De-allocate resources 0 1,51;155x2,301 0.00 4 
8 Release the vacuum, remove the weights and the alignment racks 0 101x4,151,158 0.60 5 
9 

~ 10 
~ 
CD 

RESOURCES 1,51,101x4,151, 1,51,101x4,151., 
155x2,158,30 1, 155x2,158,301 

452 

TOTAL SPAN 4.66 

TOTAL HOURS 6.74 
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l\:) 

o 
o 

BW2-3-0ct 5 Module 

O.A. 413 
Epoxy tops of tubes, Install shear plates, layer two 

FUNCTION Allocate De-Allocate TIME SEQ 
1 Apply beads of epoxy In between the tubes (10 passes) and to the tops Qf the. 1,2,51,101 x4,301 301 1.67 1 

tubes (10 passes) 
2 load the shear plates and position, place bonding weights 151 1,2,51,101x4.151 1.70 2 nls 
3 
4 
5 
6 
7 
8 
9 
10 

RESOURCES 1,2,51,101x3,151, 1,2,51.101x3,151. 
301 301 

TOTAL SPAN 3.37 

TOTAL HOURS 3.37 
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BW2-3-0ct 5 Module 

O.A. 414 
Install & bond 9 fiducial tubes in theta layer three 

FUNCnON Allocate De-Allocate nME SEa 
1 Allocate tubes and stiffbacks 443, 154x9 0 0.00 1 
2 Attach fiducial strong back to drift cell tubes 101x4 0 0.45 2 
3 Allocate resources 306 0 0.00 3 
4 Apply epoxy to the tubes 0 0 0.08 4 nIp 
5 Insert tubes into the side plates, pin in place and cure epoxy 0 0 1.50 4 nIp 
6 De-allocate resources 0 306 0.00 5 
7 Remove strongbacks and store 0 101x4 0.45 6 
8 De-allocate resources 0 154x9 0.00 7 
9 

N 10 
0 
~ 

RESOURCES 101 x4,154x9.306, 101 x4,154x9,306 
443 

TOTAL SPAN 2.40 

TOTAL HOURS 2.48 
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BW2-3-0ct 5 Module 

O.A. 415 
Install & bond 81 remaining tubes in theta layer three 

FUNcnON Allocate De-Allocate nME SEa 
1 Attach standard strongback to the drift cell tube 101 x4,155x2,453 0 0.68 1 
2 Allocate resources 1,51,151,158,301 0 0.00 2 
3 Apply epoxy to the tube 0 0 0.68 3 nIp 
4 Insert tube into side plates, pin in position, remove strongback 0 0 3.38 3 nIp 
5 Apply epoxy and inslall the twenty one load distributors at specified locations 0 0 0.70 3 nIp 
6 Position the alignment racks, pull vacuum, add weight and cure 0 0 1.20 3 nIp 
7 De-allocate resources 0 1,51,155x2,301 0.00 4 

l\.? 
8 Release the vacuum, remove the weights and the alignment racks 0 101x4,151,158 0.60 5 
9 

0 10 
1\:' 

RESOURCES 1,51,101x4,151, 1,51,101x4,151, 
155x2,158,301, 155x2,158,301 

453 

TOTAL SPAN 5.86 

TOTAL HOURS 7.24 
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BW2-3-0ct 5 Module 

O.A. 416 
Epoxy tops of tubes, install shear plates, layer three 

FUNcnON Allocate De·Allocate nME SEa 
1 Apply beads of epoxy in between the tubes (10 passes) and to the tops of the 1,2,51,101 x4,301 301 1.67 1 

tubes (10 passes) 
2 Load the shear plates and posilion, place bonding weights 151 1,2,51,101x4,151 1.70 2 nls 
3 
4 
5 
6 
7 
8 
9 
10 

RESOURCES 1,2,51,101x3,151, 1,2,51,101x3,151, 
301 301 

TOTAL SPAN 3.37 

TOTAL HOURS 3.37 
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BW2-3-0ct 5 Module 

O.A. 417 
Install & bond 9 fiducial tubes In theta layer four 

FUNCll0N Allocate De-Allocate llME SEa 
1 Allocate tubes and stiffbacks 444, 154x9 0 0.00 1 
2 Attach fiducial slrong back to drift cell tubes 101x4 0 0.45 2 
3 Allocate resources 306 0 0.00 3 
4 Apply epoxy 10 the lubes 0 0 0.08 4 nIp 
5 Insert tubes into the side plates, pin In place and cure epoxy 0 0 1.50 4 nIp 
6 De-allocate resources 0 306 0.00 5 
7 Remove slrongbacks and store 0 101x4 0.45 6 
8 De-allocate resources 0 154x9 0.00 7 

N 9 

0 10 
~ 

RESOURCES 101x4,154x9,306. 101x4,154x9.306 
444 

TOTAL SPAN 2.40 

TOTAL HOURS 2.48 
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BW2-3-0ct 5 Module 

O.A. 418 
Install & bond 81 remaining tubes In theta layer four 

FUNCnON Allocate De·Allocate nME SEa 
1 Attach standard strongback to the drift cell tube 101x4.155x2.454 0 0.68 1 
2 Allocate resources 1.51.151.158.301 0 0.00 2 
3 Apply epoxy to the tube 0 0 0.68 3 nIp 
4 Insert tube Into side plates. pin In position. remove strongback 0 0 3.38 3 nIp 
5 Apply epoxy and install the twenty four load distributors at specified locations 0 0 0.80 3 nIp 
6 Position the alignment racks. pull vacuum. add weight and cure 0 0 1.20 3 nIp 
7 De-allocate resources 0 1.51.155x2.301 0.00 4 

l\:) 8 Release the vacuum. remove the weights and the alignment racks 0 101x4.151.158 0.60 5 

0 9 

cn 10 

RESOURCES 1.Sl.101x4.151. 1.51.101x4.151. 
155x2.158.301. 155x2.158.301 

454 

TOTAL SPAN 5.86 

TOTAL HOURS 7.34 
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BW2-3-0ct 5 Module 

O.A. 419 
Epoxy tops of tubes, install shear plates, layer four 

FUNCnON Allocate De-Allocat. nME SEa 
1 Apply beads of epoxy in between the tubes (10 passes) and to the tops of the 1,2,51,101x4,301 301 1.67 1 

tubes (10 passes) 
2 load the shear plates and position, place bonding weights 151 1,2,51,101 x4,151 1.70 2 nls 
3 
4 
5 
6 
7 

l\.J 8 
0 9 
C",) 10 

RESOURCES 1,2,51,101x3,151, 1,2,51,101x3,151, 
301 301 

TOTAL SPAN 3.37 

TOTAL HOURS 3.37 
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BW2-3-0ct 5 Module 

O.A. 420 
Assemble the top edge members to the sides & top plate 

FUNCnON Allocate De-Allocate nME SEa 
1 Remove the top edge details from storage and place on side plate edge 1,51,101x3 1,51 1.00 1 
2 Install bohs thru edge members into side plates and torque bohs 101 0 5.56 2 
3 Using the tool reference locate and mount the three sets of lee bearings 0 101x4 3.00 3 
4 
5 
6 
7 

l\:) 
8 
9 

0 10 
-.,J 

RESOURCES 1,51,101x4 1,51,101x4 

TOTAL SPAN 9.56 

TOTAL HOURS 9.56 

Page 1 Rev "0" 1217192 BroganiMMAG 



BW2-3-0ct 5 Module 

O.A. 421 
Install scintilators, electrical harness and plumbing 

FUNCTION Allocate 
1 Move pre-assembled structural frame from staging area, locate on the module 1,51,101x3 

and secure 
2 Allocate resources 101x6 
3 Install scintilator wiring harness and secure to the module asembly 0 
4 Install gas manafolds and connect Tygon tubeing to the drift tubes 0 
5 Locate & secure the wiring harness, connect the leads to the drift tubes 0 
6 De-allocate resources 0 
7 Mount and connect the sclntilators (66 panels) 2,51,101x4 
8 Allocate resources 102x2,160 
9 Preform inline mfg leak test, pressurize the complet system, verify pressure drop 0 

l\:) with In design specifications 
0 10 Preform inline mfg electrical test, hook test tool (computer) and run test sequence 0 
CO to verify all connections 

11 De-allocate resources 0 

RESOURCES 1,2,51,101 x6, 
102x2,160 
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De-Allocate 
1,51,101x3 

0 
0 
0 
0 

101x6 
2,51,101x4 

0 
0 

0 

102x2,160 

1.2,51.101x6, 
102x2,160 

TIME 
0.70 

0.00 
3.00 
3.00 
1.50 
0.00 
5.50 
0.00 
3.00 

1.50 

0.00 

TOTAL SPAN 11.50 

TOTAL HOURS 18.20 

SEa 

2 
3 
3 
3 
4 
5 
6 
7 

7 

8 



BW2-3-0ct 5 Module 

O.A. 422 
Install outer side plates 

FUNCnON Allocate De-Allocat. nME SEa 
1 Remove the side plates from staging area and locate in the final assembly tool 101x4 0 3.00 1 
2 Boh the side plates to the assembly 0 101x4 7.00 2 
3 
4 
5 
6 
7 

l\j 8 

0 9 

~ 10 

RESOURCES tOtx4 10tx4 

TOTAL SPAN 10.00 

TOTAL HOURS 10.00 
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O.A. 
FUNCTION 

1 
2 
3 
4 

5 
6 
7 
8 
9 
10 

BW2-3-0ct 5 Module 

423 
Remove BW2·3-Oct 5 single module from tool & move to storage 

Remove all tooling pins and other attachment devises 
Remove the module spreader beam from storage and move to the work station 
Attach the spreader drops to the BW2 module and remove from the tool 
Move the module to the storage area, place on the rotationlinsertion tool and roll 
transfer Into the module storage area 
Place the spreader back into the storage area 

Allocate 
104 

54,157 
0 

159 

0 

De-Allocate TIME 
0 0.20 
0 0.20 

152 0.20 
159,461 

0.20 
54,104,157 0.20 

RESOURCES 54,104,157.159 54,104,152,157. 
159.461 

TOTAL SPAN 1.00 

TOTAL HOURS 1.00 
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SEa 
1 
2 
3 

4 
5 



BW2 Production Activity = 65 BW2-3 BWf Prod OAs = 690-711 Functions = 2950-3064 



BW2-3 Center, Mate BW3-3 = BWT-3, 7 Units, Activity #65 
690 691 692 693 694 

l,51,101x4 l,51,101x4,105, l,2,51,101x5,151, 101x4,154x9,306, l,51,101x4,151, 
152 301 441 155,158,301,451 

Assemble side Load & locate Install & bond Install & bond 9 Install & bond the 
and end plates, onto final bottom plate fiducial tubes in remaining 81 
bottom edge ... assembly fixture ... details .... theta layer one ... tubes in theta 
members and ... .. .. ... layer one 
gussets (BW2) 7.6 9.0 20.2 2.5 

l,Sl,101x4 l,51,101x4,lOS l,2,51,101x5,151, 101 x4,154x9,306 l,51,101x4,151, 
301 155,158,301 

699 698 697 696 
+_7.3 695 

101x4,lS4x9,306, l,2,51,101x3,151, 1,51,101x4,151, 101 x4,154x9,306, l,2,51,101x3,lS1, 
443 301 155,158,301,452 442 301 

Install & bond 9 Epoxy tops of Install & bond the Install & bond 9 Epoxy tops of 
fiducial tubes in tubes, install remaining 81 fiducial tubes in tubes, install 
theta layer three ... she"r plates, layer ~ tubes in theta ~ theta layer two ~ shear plates, layer 

i"" two I""" layer two ... ., one 
3.4 7.2 2.5 3.4 

1 01 x4, 154x9,306 l,2,51,101x3,151, l,51,101x4,151, 1 01 x4,154x9,306 l,2,Sl,101x3,151, 
301 155,158,301 301 

.2.5 
700 701 702 703 704 

l,51,101x4,151, l,2,51,101x3,151, 101 x4,154x9,306, l,51,101x4,151, l,2,Sl,101x3,lSl, 
155,158,301,453 301 444 155,158,301,454 301 
Install & bond the Epoxy tops of Install & bond 9 Install & bond the Epoxy tops of 

remaining 81 tubes, install fiducial tubes in remaining 81 tubes, install 
tubes in theta .... shear plates, layer ... theta layer four .. tubes in theta ... shear plates, layer 

layer three ... three 
., .... layer four ... four 

6.7 3.4 2.5 6.5 
l,51,101x4,151, l,2,51,101x3,151, 101 x4,l54x9,306 l,51,101x4,151, l,2,51,101x3,151, 

155,158,301 301 155,158,301 301 

708 707 706 
.3.4 

705 
101X3 l,51,101x4 1,51,101x4 

Mount the outer Install and secure Install scintilators, Assemble top 
side plates & personnel access electrical hamess edge members to 

...... position the aW3 .... hardware .... and plumbing .... the side & top ..... mating stanchions ..... .... ..... plate 
13.0 (3) 3.1 18.2 9.6 

101X3 l,51,101x4 l,51,101x4 
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BW2-3 Center Mate BW3-3 = BWT-3, 7 Units, Activity #65 
709 710 711 

54.104.157. 512 101x4.105 54.104.157.159 

Move BW3·3 Mate. align. attach Remove BWT-3 
center module an<! outer side plates. Super Module and 

place on the .. connect electrical ... move to stortage .. 
stanchions po & plumbing .. .. 

1.0 7.5 1.0 

54.104.152.157 101x4,105 54.104,152,157, 
159,162 
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Activity 65 BW2-3 BWT Prod 
Resource 1 Sling Allocated 15 Deallocated 15 Difference 0 
Resource 2 Vacuum Sling Allocated 6 Deallocated 6 Difference 0 
Resource 51 LitHoist AsyBld Allocated 16 Deallocated 16 Difference 0 
Resource 54 HvyHoist AsyBld Allocated 2 Deallocated 2 Difference 0 
Resource 101 Worker Allocated 91 Deallocated 91 Difference 0 
Resource 102 Test Engineer Allocated 2 Deallocated 2 Difference 0 
Resource 104 Rigger Crew Allocated 2 Deallocated 2 Difference 0 
Resource 105 Alignment Crew Allocated 2 Deallocated 2 Difference 0 
Resource 151 Bonding Weights Allocated 9 Deallocated 9 Difference 0 
Resource 152 FinalAssblyTool Allocated 1 Deallocated 2 Difference -1 
Resource 154 FidTubeStrgback Allocated 36 Deallocated 36 Difference 0 
Resource 155 Tube Strongback Allocated 8 Deallocated 8 Difference 0 
Resource 157 Mod Sprder Beam Allocated 2 Deallocated 2 Difference 0 
Resource 158 TubeBondingRack Allocated 4 Deallocated 4 Difference 0 
Resource 159 BWTRotationTool Allocated 1 Deallocated 1 Difference 0 
Resource 160 BW1TestComputer Allocated 1 Deallocated 1 Difference 0 
Resource 162 MBWT-3 Ctr SM Allocated 0 Deallocated 1 Difference -1 
Resource 301 1hr AdhesivDisp Allocated 9 Deallocated 9 Difference 0 

l\:) Resource 306 15min Glue Disp Allocated 4 Deallocated 4 Difference 0 
..... Resource 441 9 BW2 Theta 1 T Allocated 1 Deallocated 0 Difference 1 
~ Resource 442 9 BW2 Theta 2 T Allocated 1 Deallocated 0 Difference 1 

Resource 443 9 BW2 Theta 3 T Allocated 1 Deallocated 0 Difference 1 
Resource 444 9 BW2 Theta 4 T Allocated 1 Deallocated 0 Difference 1 
Resource 451 81 BW2 Theta1 T Allocated 1 Deallocated 0 Difference 1 
Resource 452 81 BW2 Theta2 T Allocated 1 Deallocated 0 Difference 1 
Resource 453 81 BW2 Theta3 T Allocated 1 Deallocated 0 Difference 1 
Resource 454 81 BW2 Theta4 T Allocated 1 Deallocated 0 Difference 1 
Resource 512 MBW3-3 Cen Rdy Allocated 1 Deallocated 0 Difference 1 

SDC-92-390 



BW2-3 Center, Mate BW3-3 = BWT-3, Activity #65 

O.It. 690 
Assemble side and end plates. bottom edge members and gussets (8W2) 

FUNCnON Allocate De-Allocata nME SEa 
1 Remove side plates (4) from storage and place In vertical support rack 1.51,101x4 0 1.50 1 
2 Remove bottom edge details from storage and place on side plate edge 0 1.51 0.50 2 • Install bohs thru edge members Into side plates and torque bohs 0 101x4 5.56 2 
4 Finish OA. 0 0 0.00 3 
5 
6 
7 

l\:) 8 .- 9 

CJl 10 

RESOURCES 1.51.101x4 1.51.101x4 

TOTAL SPAN 7.06 

TOTAL HOURS 7.56 
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BW2-3 Center. Mate BW3-3 = BWT-3. Activity #65 

O.A. 691 
load & locate onto final assembly fixture 

FUNCnON Allocat. De-Allocat. nME SEa 
1 move the plates (4) from the vertical support rack to the final assembly tool 1,51,101x4,152 1,51 1.00 1 
2 Pin the plates thru the tooling holes to the tool side suports and secure 0 0 2.78 2 
3 Assemble the sides into "box· using the corner plates (4 places) and bolts 0 0 5.00 2 
4 De·allocate resource 0 101x4 0.00 3 
5 Verify plate alignment 105 105 0.25 4 
6 
7 

l\:) 8 
~ 9 
C) 10 

RESOURCES 1,51,101x4,105, 1,51,101x4,105 
152 

TOTAL SPAN 6.25 

TOTAL HOURS 9.03 
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BW2-3 Center, Mate BW3-3 = BWT-3, Activity #65 

O.A. 692 
Install & bond bottom plate details 

FUNCTION Allocate De-Allocate nME SEa , 
1 Allocate resources 1.2.51.101x5.151. 0 0.00 1 

301 
2 Apply epoxy to the bottom edge members at bottom plate Interface 0 0 3.06 2 
3 .Apply epoxy to one side of the doubler strips and locate In tool 0 0 3.06 2 
4 Load sections of bottom plates and position. place bonding weights 0 0 11.12 2 
5 De-allocate resources 0 1.2.51.101x5.301 0.00 3 
6 Allow epoxy to set-up 0 0 1.00 4 
7 Remove bonding weights 1.51.101x2 1.51.101x2.151 2.00 5 
8 

l\:) 9 ..- 10 
,1 

RESOURCES 1.2.51.101x5.151. 1.2.51.101x5.151. 
301 301 

TOTAL SPAN 14.12 

TOTAL HOURS 20.24 
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BW2-3 Center, Mate BW3-3 = BWT-3, Activity #65 

O.A. 693 
Install & bond 9 fiducial tubes in theta layer one 

FUNCTION Allocate De-Allocate TIME SEa 
1 Allocate tubes 441,101x4 0 0.00 1 
2 Attach fiducial strong back to drift cell tubes 154x9 0 0.45 2 
3 Mocate resources 306 0 0.00 3 
4 Apply epoxy to the tubes 0 0 0.08 4 nIp 
5 Insert tubes into the side plates, pin In place and cure epoxy 0 0 1.50 4 nIp 
6 De-allocate resources 0 306 0.00 5 
7 Remove strong backs and store 0 101x4 0.45 6 
8 De-allocate resources 0 154x9 0.00 7 
9 

l\:) 10 .....,. 
ex, 

RESOURCES 101 x4,154x9,306, 101 x4,154x9,306 
441 

TOTAL SPAN 2.40 

TOTAL HOURS 2.48 
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BW2-3 Center, Mate BW3-3 = BWT-3, Activity #65 

O.A. 694 
Install & bond the remaining 81 tubes in theta layer OI'Ie 

FUNCnON Allocate De-Allocate nME SEa 
1 Attach standard strongback to the drift cell tube 101x4,155x2,451 0 0.68 1 
2 Allocate resources 1,51,151,158,301 0 0.00 2 
3 Apply epoxy to the tube 0 0 0.68 3 nIp 
4 Insert tube into side plates, pin in position, remove strongback 0 0 3.38 3 nIp 
5 Apply epoxy and install the twenty four load distributors at specified locations 0 0 0.80 3 nIp 
6 Position the alignment racks, pull vacuum, add weight and cure 0 0 1.20 3 nIp 
7 De-allocate resources 0 l,51,155x2,301 0.00 4 
8 Release the vacuum, remove the weights and the alignment racks 0 101x4,151,158 0.60 5 

l\j 9 ......,. 10 
,. " 
~ 

RESOURCES l,51,101x4,151, l,51,101x4,151, 
155,158,301,451 155,158,301 

TOTAL SPAN 3.86 

TOTAL HOURS 7.34 
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BW2-3 Center, Mate BW3-3 = BWT-3, Activity #65 

O.A. 695 
Epoxy tops of tubes, Install shear plates, layer one 

FUNCTION Allocate De-Allocate TIME SEa 
1 Apply beads of epoxy in between the tubes (10 passes) and to the tops of the 1,2,51,101 x4,301 301 1.67 

tubes (10 passes) 
2 load the shear plates and position, place bonding weights 151 l,2,51,101x4,151 1.70 2 nls 
3 
4 
5 
6 
7 
8 

l\:) 9 
l\:) 10 
o 

RESOURCES l,2,51,101x3,151, l,2,51,101x3,151, 
301 301 

TOTAL SPAN 3.37 

TOTAL HOURS 3.37 
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BW2-3 Center, Mate BW3-3 = BWT-3, Activity #65 

O.A. 696 
Install & bond 9 fiducial tubes In theta layer two 

FUNCTlON Allocate De-Allocate TlME SEa 
1 Allocate tubes 442,101x4 0 0.00 1 
2 Attach fiducial strong back to drift cell tubes 154x9 0 0.45 2 
3 Allocate resources 306 0 0.00 3 
4 Apply epoxy to the tubes 0 0 0.08 4 nIp 
5 Insert tubes into the side plates, pin In place and cure epoxy 0 0 1.50 4 nIp 
6 De-allocate resources 0 306 0.00 5 
7 Remove strongbacks and store 0 101x4 0.45 6 
8 De-allocate resources 0 154x9 0.00 7 

l\j 9 
l\j 10 
~ 

RESOURCES 101 x4, 154x9,306, 101x4,154x9,306 
442 

TOTAL SPAN 2.40 

TOTAL HOURS 2.48 
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BW2-3 Center, Mate BW3-3 = BWT-3, Activity #65 

O.A. 697 
Install & bond the remaining 81 tubes in theta layer two 

FUNCnON Allocate De-Allocate nME SEa 
1 Attach standard strongback to the drift cell tube 101 x4,155x2,452 0 0.68 1 
2 Allocate resources 1,51,151,158,301 0 0.00 2 
3 Apply epoxy to the tube 0 0 0.68 3 nIp 
4 Insert tube into side plates, pin in position, remove strongback 0 0 3.38 3 nIp 
5 Apply epoxy and install the twenty one load distributors at specified locations 0 0 0.70 3 nIp 
6 Position the alignment racks, pull vacuum, add weight and cure 0 0 1.20 3 nIp 
7 De-allocate resources 0 1,51,155x2,301 0.00 4 
8 Release the vacuum, remove the weights and the alignment racks 0 101x4,151,158 0.60 5 
9 

N 10 
l~ 
l\) 

RESOURCES 1,51,101x4,151, 1,51,101x4,151, 
155,158,301,452 155,158,301 

TOTAL SPAN 4.66 

TOTAL HOURS 7.24 
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BW2-3 Center, Mate BW3-3 = BWT-3, Activity #65 

O.A. 698 
Epoxy tops of tubes. install shear plates. layer two 

FUNcnON Allocate De-Allocate nME SEa 
1 Apply beads of epoxy in between the tubes (10 passes) and to the tops of the 1.2.51.101 x4.301 301 1.67 1 

tubes (10 passes) 
2 Load the shear plates and position. place bonding weights 151 1.2.51.101x4.151 1.70 2 nls 
3 
4 
5 
6 
7 
8 
9 
10 

RESOURCES 1.2.51.101x3.151. 1.2.51.101x3.151. 
301 301 

TOTAL SPAN 3.37 

TOTAL HOURS 3.37 
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BW2-3 Center, Mate BW3-3 = BWT-3, Activity #65 

O.A. 699 
Install & bond 9 fiducial tubes in theta layer three 

FUNCTION Allocate De·Allocate TIME SEa 
1 Allocate tubes 443,101x4 0 0.00 1 
2 Attach fiducial strong back to drift cell tubes 154x9 0 0.45 2 
3 Allocate resources 306 0 0.00 3 
4 Apply epoxy to the tubes 0 0 0.08 4 nIp 
5 Insert tubes inlo the side plates, pin in place and cure epoxy 0 0 1.50 4 nIp 
6 De-allocate resources 0 306 0.00 5 
7 Remove strong backs and store 0 101x4 0.45 6 
8 De-allocate resources 0 154x9 0.00 7 

l\j 9 

~ 10 
~ 

RESOURCES 101x4,154x9,306, 101x4,154x9,306 
443 

TOTAL SPAN 2.40 

TOTAL HOURS 2.48 
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BW2-3 Center, Mate BW3-3 = BWT-3, Activity #65 

O.A. 700 
Install & bond the remaining 81 tubes in theta layer three 

FUNCnON Allocate De·Allocate T1ME SEa 
1 Attach standard strongback to the drift cell tube 101x4,155x2,453 0 0.68 1 
2 Allocate resources 1,51,151,158,301 0 0.00 2 
3 Apply epoxy to the tube 0 0 0.68 3 nIp 
4 Insert tube into side plates, pin in position, remove strongback 0 0 3.38 3 nIp 
5 Apply epoxy and install the six ioad distributors at specified locations 0 0 0.20 3 nIp 
6 Position the alignment racks, pull vacuum, add weight and cure 0 0 1.20 3 nIp 
7 De-allocate resources 0 1,51,155x2,301 0.00 4 
8 Release the vacuum, remove the weights and the alignment racks 0 101x4,151,158 0.60 5 

l\J 9 
N 10 
en 

RESOURCES 1,51,101x4,151, 1,51,101x4,151, 
155,158,301,453 155,158,301 

TOTAL SPAN 4.66 

TOTAL HOURS 6.74 
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BW2-3 Center, Mate BW3-3 = BWT-3, Activity #65 

O.A. 701 
Epoxy tops of tubes, install shear plates, layer three 

FUNcnON Attocate De-Attocate nME SEQ 
1 Apply beads of epoxy In between the tubes (10 passes) and to the tops of the 1,2,51,101x4,301 301 1.67 1 

tubes (10 passes) 
2 load the shear ptates and position, place bonding weights 151 1,2,51,101x4,151 1.70 2 n/s 
3 
4 
5 
6 
7 
8 
9 
10 

RESOURCES 1,2,51,101x3,151, 1,2,51,101x3,151, 
301 301 

TOTAL SPAN 3.37 

TOTAL HOURS 3.37 
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BW2-3 Center, Mate BW3-3 = BWT-3, Activity #65 

O.A. 702 
Install & bond 9 fiducial tubes in theta layer four 

FUNCnON Allocate De·Allocate nME SEa 
1 A"ocate tubes 444,101x4 0 0.00 1 
2 Attach fiducial strong back to drift ce" tubes 154x9 0 0.45 2 
3 A"ocate resources 306 0 0.00 3 
4 Apply epoxy to the tubes 0 0 0.08 4 nIp 
5 Insert tubes into the side plates, pin in place and cure epoxy 0 0 1.50 4 nIp 
6 De-allocate resources 0 306 0.00 5 
7 Remove strongbacks and store 0 101x4 0.45 6 
8 De-allocate resources 0 154x9 0.00 7 

l\:) 9 
l\:) 10 
,1 

RESOURCES 101 x4,154x9,306, 101 x4,154x9,306 
444 

TOTAL SPAN 2.48 

TOTAL HOURS 2.48 
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BW2-3 Center, Mate BW3-3 = BWT-3, Activity #65 

O.A. 
FUNCTION 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

703 
Install & bond the remaining 81 tubes in theta layer four 

Attach standard strongback to the drift cell tube 
Allocate resources 
Apply epoxy to the tube 
Insert tube into side plates, pin in position, remove strongback 
Position the alignment racks. pull vacuum, add weight and cure 
De-allocate resources 
Release the vacuum, remove the weights and the alignment racks 
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Allocate 
101x4,155x2,454 
1.51,151,158.301 

0 
0 
0 
0 
0 

RESOURCES 1.51.101x4.151, 
155.158,301.454 

De-Allocate 
0 
0 
0 
0 
0 

1,51.155x2.301 
101x4,151,158 

1,51,101x4,151. 
155,158,301 

TIME 
0.68 
0.00 
0.68 
3.38 
1.20 
0.00 
0.60 

TOTAL SPAN 4.66 

TOTAL HOURS 6_54 

SEa 
1 
2 
3 nIp 
3 nIp 
3 nIp 
4 nIp 
5 



BW2-3 Center, Mate BW3-3 = BWT -3, Activity #65 

O.A. 704 
Epoxy tops of tubes, install shear plates, layer four 

FUNcnON Allocate De-Allocate nME SEa 
1 Apply beads of epoxy in between the tubes (10 passes) and to the tops of the 1,2,51,101x4,301 301 1.67 1 

tubes (10 passes) 
2 Load the shear plates and position, place bonding weights 151 1,2,51,101x4,151 1.70 2 nls 
3 
4 
5 
6 
7 
8 
9 
10 

RESOURCES 1,2,51,101x3,151, 1,2,51,101x3,151, 
301 301 

TOTAL SPAN 3.37 

TOTAL HOURS 3.37 
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BW2-3 Center, Mate BW3-3 = BWT-3, Activity #65 

O.A. 705 
Assemble top edge members to the side & top plate 

FUNCTION Allocate De-Allocate TIME SEa 
1 Remove the top edge delails from storage and place on side plate edge 1,51,101x3 1,51 1.00 1 
2 Install bohs Ihru edge members Into side plates and torque bohs 101 0 5.56 2 
3 Using the tool reference locale and mount the three sets of lee bearings 0 101x4 3.00 3 
4 
5 
6 
7 
8 
9 

l\j 10 

c..v 
C 

RESOURCES 1,51,101x4 1,51,101x4 

TOTAL SPAN 9.56 

TOTAL HOURS 9.56 
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N 
VJ 
~ 

BW2-3 Center, Mate BW3-3 = BWT-3, Activity #65 

O.A. 706 
Install scintilators, electrical harness and plumbing 

FUNCTlON 
1 Move pre-assembled structural frame from staging area, locate on the module 

and secure 
2 Allocate resources 
3 Install scintilator wiring harness and secure to the module asembly 
4 Install gas manafolds and connect Tygon tubeing to the drift tubes 
5 Locate & secure the wiring harness, connect the leads to the drift tubes 

6 De-allocate resources 
7 Mount and connect the scintilators (66 panels) 

8 Allocate resources 
9 Preform inline mfg leak test, pressurize the complet system, verify pressure drop 
10 Preform inline mfg eledricaltest, hook test tool (computer) and run test sequence 
11 De-allocate resources 

RESOURCES 
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Allocate 
1,51,101x3 

101x6 
0 
0 
0 

0 
2,51,101x4 

102x2,160 
0 
0 
0 

1,2,51,101x6, 
102x2,160 

De·Allocate 
1,51,101x3 

0 
0 
0 
0 

101x6 
2,51,101x4 

0 
0 
0 

102x2,160 

1,2,51,101x6, 
102x2,160 

TlME 
0.70 

0.00 
3.00 
3.00 
1.50 

0.00 
5.50 

0.00 
3.00 
1.50 
0.00 

TOTAL SPAN 11.50 

TOTAL HOURS 18.20 

SEa 
1 

2 
3 
3 
3 

4 
5 

6 
7 
7 
8 



BW2-3 Center, Mate BW3-3 = BWT-3, Activity #65 

O.A. 707 
Install and secure personnel access hardware 

FUNCTlON Allocate De-Allocate TlME SEa 
1 Remove the per assembled scafolding from storage and locate on the module 1,51,101x3 1,51 0.30 1 
2 Fasten the seafolding to the module 101 0 1.40 2 
3 Attach the other persone" and material handling equipment 0 101x4 1.40 3 
4 
5 
6 
7 
8 

N 9 

CV 10 

t\J 
RESOURCES 1,51,101x4 1,51.101x4 

TOTAL SPAN 3.10 

TOTAL HOURS 3.10 
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BW2-3 Center, Mate BW3-3 = BWT-3, Activity #65 

O.A. 708 
Mount the outer side plates & position the BW3 mating stanchions (3) 

FUNCnON Allocate De-A"ocate nME SEQ 
1 Remove the side plates from staging area and locate in the final assembly tool 101x3 0 3.00 1 
2 Boh the side plates to the BW2 assembly 0 0 6.95 2 
3 Position the module mating stanchions 0 101x3 3.00 3 
4 
5 
6 
7 
8 

l\) 9 

c..:l 10 
~) 

RESOURCES 101X3 101X3 

TOTAL SPAN 12.95 

TOTAL HOURS 12.95 
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BW2-3 Center Mate BW3-3 = BWT-3, Activity #65 

O.A. 709 
Move BW3-3 center module and place on the stanchions 

FUNcnON Allocate De-Allocate 
1 Attach the module spreader beam to the next available BW3 mid. remove from its 54.104.157. 512 54.104.152.157 

work station and load onto the SM mating stanchions 
2 
3 
4 
5 
6 
7 
8 

l\:) 9 
~ 10 
~ 

RESOURCES 54.104.157. 512 54.104.152.157 

nME SEa 
1.00 

TOTAL SPAN 1.00 

TOTAL HOURS 1.00 

Page 2 Rev °Ho 1217192 BroganlMMAG 



BW2-3 Center Mate BW3-3 = BWT-3, Activity #65 

O.A. 710 
Mate, align, attach outer side plates, connect electrical & plumbing 

FUNCTION Allocate De-Allocate TIME SEa 
1 Align the BW2 and BWl 105 105 0.50 1 
2 Bolt the side plates to the BW3 and torque the bolts on the BW2 and BW3 101x4 101x4 6.95 2 
3 
4 
5 
6 
7 
8 
9 

l\J 10 
(';..J 

CJ1 
RESOURCES 101x4,105 101x4,105 

TOTAL SPAN 7.45 

TOTAL HOURS 7.45 
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BW2-3 Center Mate BW3-3 = BWT-3, Activity #65 

O.A. 711 
FUNCTION 

1 
2 
3 
4 

5 
6 
7 
8 
9 

10 

Remove BWT-3 Super Module and move 10 slorlage 

Remove al/looling pins and olher attachmenl devises 
Remove Ihe module spreader beam lrom slorage and move 10 Ihe work statio" 
Attach Ihe spreader drops 10 Ihe BW super module and remove from Ihe 1001 
Move Ihe module 10 Ihe slorage area, place on Ihe rolalionlinsertion 1001 and roll 
Iransfer into Ihe module slorage area 
Place Ihe spreader back into Ihe slorage area 

Allocat. 
104 

54,157 
0 

159 

0 

De-Allocate TIME 
0 0.20 
0 0.20 

152 0.20 
159,162 0.20 

54,104,157 0.20 

RESOURCES 54,104,157,159 54,104,152,157, 
159,162 

TOTAL SPAN 1.00 

TOTAL HOURS 1.00 
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SEa 
1 
2 
3 
4 

5 



J~"n Pmrlllrtinn Activity = 66 BW2-2/4 BWr Prd OAs = 720-741 Functions = 3100-3215 



BW2-2/4 Mid, Mate BW3-2/4 = BWT-2/4, 14 Units, Activity # 66 
720 721 722 723 724 

l,51,101x4 1,51,101 x4,1 05, 1,2,51,101x5,151, 101 x4,l54xS,30S, l,51,101x4,151, 
152 301 401 155,158,301,411 

Assemble side load & locate Install & bond Install & bond 6 Install & bond the 
and end plates, onto final bottom plate fiducial tubes in remaining 59 

bottom edge ... assembly fixture .... details ... theta layer one .. tubes in theta 
members and ... ... ... ... layer one 

gussets, (BW2) 6.0 8.3 15.4 1.7 

l,51,101x4 1,51,101 x4,105 1,2,51,101x5,151, 101 x4,154xS,30S l,51,101x4,151, 
301 155,158,301 

729 728 727 726 t5
.
4 

725 
101x4,154xS,30S. 1,2,51,101x3,151, 1,51,101x4,151, 101 x4,154xS,30S, 1,2,51,101 x3,151, 
403 301 155,158,301,412 402 301 

Install & bond S Epoxy diagonal Install & bond the Install & bond S Epoxy diagonal 
fiducial tubes in stiffeners & tops 0 remaining 59 fiducial tubes in stiffeners & tops 0 

theta layer three :.... tubes, install ~ tubes in theta ~ theta layer two :.... tubes, install 
1"'11 stiffeners & plates ~ layer two ~ 1"'1 stiffeners & plates, 

2.6 layer two 5.3 1.7 2.6 layer one 

101 x4,154xS,30S l,2,51,101x3,151, 1,51,101x4,151, 101 x4,l54xS,30S 1,2,51,101x3,151, 
301 155,158,301 301 

~,.7 
730 731 732 733 734 

l,51,101x4,151, 1.2,51,101x3,151, 101 x4,154xS,30S, 1.51,101x4,151, 1.2,51,101 x3.151, 
155,158,301.413 301 404 155.158,301.414 301 

Install & bond the Epoxy diagonal Install & bond 6 Install & bond the Epoxy diagonal 
remaining 59 stiffeners & tops 0 fiducial tubes in remaining 59 stiffeners & tops 0 

tubes in theta ... tubes, install ... theta layer four ... tubes in theta .. tubes, install 
layer three ... stiffeners & plates ... -... layer four ... stiffeners & plates 

4.8 layer three 2.6 1.7 4.6 layer four 

1,51.101x4,151, 1,2,51,101x3,151. 101 x4.154x6,30S 1,51,101x4,151, 1,2,51,101x3,151. 
155,158.301 301 155,158,301 301 

738 737 73S 
+2.S 

735 
101X3 1.51,101x4 1.51.101x4 

Mount the outer Install and secure Install scintilators, Assemble top 
side plates & personnel access electrical harness edge members to 

~ poshion the BW3 ~ hardware ~ and plumbing .... the side & top 
~ mating stanchions 

...... ~ ...... 
plate 

8.0 (3) 2.3 13.2 8.0 

101X3 1.51,101x-4 1.51,101x4 
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BW2-2/4 Mid Mate BW3-2/4 = BWT-2/4, 14 Units, Activity #66 
739 740 741 

54,104,157, 511 101x4,105 54,104,157,159 

Move BW3-214 Mate, align, aUach Remove BWT-2/4 
Mid module and outer side plates, Super Module and 

place on the ... connect electrical ... move to stortage ... 
stanchions ... & plumbing ... r 

1.0 5.5 1.0 
54,104,152,157 101x4,105 54,104,152,157, 

159,156 
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Activity 66 BW2-2/4 BWT Prd 
Resource 1 Sling Allocated. 15 Deallocated 15 Difference 0 
Resource 2 Vacuum Sling Allocated 6 Deallocated 6 Difference 0 
Resource 51 LitHoist AsyBld Allocated 16 Deallocated 16 Difference 0 
Resource 54 HvyHoist AsyBld Allocated 2 Deallocated 2 Difference 0 
Resource 101 Worker Allocated 87 Deallocated 87 Difference 0 
Resource 102 Test Engineer Allocated 2 Deallocated 2 Difference 0 
Resource 104 Rigger Crew Allocated 2 Deallocated 2 Difference 0 
Resource 105 Alignment Crew Allocated 2 Deallocated 2 Difference 0 
Resource 151 Bonding Weights Allocated 9 Deallocated 9 Difference 0 
Resource 152 FinalAssblyTool Allocated 1 Deallocated 2 Difference -1 
Resource 154 FidTubeStrgback Allocated 24 Deallocated 24 Difference 0 
Resource 155 Tube Strongback Allocated 8 Deallocated 8 Difference 0 
Resource 156 MBWT-2/4 Mid SM Allocated 0 Deallocated 1 Difference -1 
Resource 157 Mod Sprder Beam Allocated 2 Deallocated 2 Difference 0 
Resource 158 TubeBondingRack Allocated 4 Deallocated 4 Difference 0 
Resource 159 BWTRotationTool All9cated 1 Deallocated 1 Difference 0 
Resource 160 BW1TestComputer Allocated 1 Deallocated 1 Difference 0 
Resource 301 1hr AdhesivDisp Allocated 9 Deallocated 9 Difference 0 

l\) Resource 306 15min Glue Disp Allocated 4 Deallocated 4 Difference 0 .... Resource 401 6 BW2 Theta 1 T Allocated 1 Deallocated 0 Difference 1 ~ 

0 Resource 402 6 BW2 Theta 2 T Allocated 1 Deallocated 0 Difference 1 
Resource 403 6 BW2 Theta 3 T Allocated 1 Deallocated 0 Difference 1 
Resource 404 6 BW2 Theta 4 T Allocated 1 Deallocated 0 Difference 1 
Resource 411 59 BW2 Theta1 T Allocated 1 Deallocated 0 Difference 1 
Resource 412 59 BW2 Theta2 T Allocated 1 Deallocated 0 Difference 1 
Resource 413 59 BW2 Theta3 T Allocated 1 Deallocated 0 Difference 1 
Resource 414 59 BW2 Theta4 T Allocated 1 Deallocated 0 Difference 1 
Resource 511 MBW3-2/4 MidRdy Allocated 1 Deallocated 0 Difference 1 

SDC-92-390 



BW2-214 Mid, Mate BW3-2/4 = BWT-2/4, Activity # 66 

O.A. 720 
Assemble side and end plates, bottom edge members and gussets, (BW2) 

FUNCTlON Allocate De-Allocate TlME SEa 
1 Remove side plates (4) from storage and place In vertical support rack 1,51,101x4 0 1.50 1 
2 Remove bottom edge details from storage and place on side plate edge 0 1,51 0.50 2 
3 Install bohs thru edge members into side plates and torque bohs 0 101x4 4.00 3 
4 Finish O.A. 0 0 0.00 4 
5 

N 6 

~ 7 
....... 8 

9 
10 

RESOURCES 1,51,101x4 1,51,101x4 

TOTAL SPAN 6.00 

TOTAL HOURS 6.00 
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BW2-214 Mid, Mate BW3-2/4 = BWT-2/4, Activity # 66 

O.A. 721 
Load & locate onto final assembly fixture 

FUNCnON Allocate De-Allocate nME SEa 
1 Move the plates (4) from the vertical support rack to the final assembly tool 1,51,101x3,152 1,51 1.00 1 
2 Allocate resource 101 0 0.00 2 
3 Pin the plates thru the tooling holes to the tool side suports and secure 0 0 2.00 3 
4 Assemble the sides into -box- using the corner plates (4 places) and bolts 0 0 5.00 3 
5 De-allocate resource 0 101x4 0.00 4 
6 Verify plate alignment 105 105 0.25 5 

l\:) 7 
~ 8 
1\:: 9 

10 

RESOURCES 1,51,101x4,105, 1,51,101x4,105 
152 

TOTAL SPAN 6.25 

TOTAL HOURS 8.25 
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BW2-214 Mid, Mate BW3-2/4 = BWT-2/4, Activity 1# 66 

O.A. 722 
Install & bond bottom plate details 

FUNCnON Allocate De-Allocate nME SEa 
1 Allocate resources l,2,51,101x5,151, 0 0.00 1 

301 
2 Apply epoxy to the bottom edge members at bottom plate interface 0 0 2.20 2 
3 Apply epoxy to one side of the doubler strips and locate in tool 0 0 2.20 2 
4 load sections of bottom plates and position, place bonding weights 0 0 8.00 2 
5 De·allocate resources 0 1 ,2,51 ,101x5,301 0.00 3 
6 Allow epoxy to set·up 0 0 1.00 4 

N 7 Remove bonding weights l,51,101x2 l,51,101x2,151 2.00 5 
~ 8 
~, ....... 9 

10 

RESOURCES l,2,51,101x5,151, l,2,51,101x5,151, 
301 301 

TOTAL SPAN 11.00 

TOTAL HOURS 15.40 
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BW2-2/4 Mid, Mata BW3-2/4 = BWT-2/4, Activity # 66 

O.A. 723 
Install & bond 6 fiducial tubes In theta layer one 

FUNCnON Allocate De-Allocate nME SEa 
1 Allocate tubes 401 0 0.00 1 
2 Attach fiducial strong back to drHt cell tubes 101x4,154x6 0 0.30 2 
3 Allocate resources 306 0 0.00 3 
4 Apply epoxy to the tubes 0 0 0.05 4 nIp 
5 Insert tubes into the side plates, pin in place and cure epoxy 0 0 1.00 4 nIp 
6 De-allocate resources 0 306 0.00 5 
7 Remove strongbacks and store 0 101x4,154x6 0.30 6 

l\:) 8 
~ 9 
~. 10 

RESOURCES 101 x4,154x6,306, 101 x4,154x6,306 
401 

TOTAL SPAN 1.60 

TOTAL HOURS 1.65 
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BW2-2/4 Mid, Mate BW3·2/4 = BWT-2/4, Activity # 66 

O.A. 724 
Install & bond the remaining 59 tubes in theta layer one 

FUNCnON Allocate De·Allocate TIME SEa 
1 Attach standard strongback to the drift ceO tube 101x4,155x2.411 0 0.49 1 
2 Allocate resources 1,51,151,158,301 0 0.00 2 
3 Apply epoxy to the tube 0 0 0.49 3 nIp 
4 Insert tube into side plates, pin in position, remove strongback 0 0 2.46 3 nIp 
5 Apply epoxy and install the twenty four load distributors at specified locations. 0 0 0.80 3 nIp 
6 Position the alignment racks, pull vacuum, add weight and cure 0 0 0.80 3 nIp 
7 De-allocate resources 0 1,51,155x2,301 0.00 4 

l'V 8 Release the vacuum, ,emove the weights and the alignment racks 0 101x4,151,158 0.40 5 
~ 9 
01 10 

RESOURCES 1,51,101x4,151, 1,51,101x4,151, 
155,158,301.411 155,158,301 

TOTAL SPAN 3.35 

TOTAL HOURS 5.44 

Page 1 Rev "H" 1217192 BroganlMMAG 



BW2·214 Mid, Mate BW3-2/4 = BWT·2/4, Activity II 66 

O.A. 725 
FUNcnON 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Epoxy diagonal stiffeners & tops of tubes, install stiffeners & plates, layer one 

Apply epoxy to the diagonal stiffeners and place into the assembly 
Apply epoxy 10 the tops of the tubes (6 passes) 
load the shear plates and position, place bonding weights 

Allocate 
101x3,301 
1,2,51,151 

o 

De·Allocate 
o 

301 
1,2,51,101x3,151 

nME 
1.08 
0.50 
1.00 

RESOURCES 1,2,51,101x3,151, 1,2,51,101x3,151, 
301 301 

TOTAL SPAN 2.58 

TOTAL HOURS 2.58 
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SEa 
1 
2 n/s 
3 n/s 



BW2-214 Mid, Mate BW3-2/4 = BWT-2/4, Activity # 66 

O.A. 726 
Install & bond 6 fiducial tubes in theta layer two 

FUNCnON Allocate De·Allocate nME SEa 
1 Allocate tubes 402 0 0.00 1 
2 Attach fiducial strong back to drift cell tubes 101x4,154x6 0 0.30 2 
3 Allocate resources 306 0 0.00 3 
4 Apply epoxy to the tubes 0 0 0.05 4 nIp 
5 Insert tubes into the side plates, pin in place and cure epoxy 0 0 1.00 4 nIp 
6 De-allocate resources 0 306 0.00 5 
7 Remove strongbacks and store 0 101 x4,154x6 0.30 6 
8 

N 9 
.;:. 10 
...... 1 

RESOURCES 101 x4,154x6,306, 101 x4,154x6,306 
402 

TOTAL SPAN 1.60 

TOTAL HOURS 1.65 
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BW2-214 Mid, Mate BW3-2/4 = BWT-2/4, Activity # 66 

O.A. 727 
Install & bond the remaining 59 tubes in theta layer two 

FUNCTION Allocat. De-Allocat. TlME SEa 
1 Attach standard strongback to the drift cell tube 101x4,155x2,412 0 0.49 1 
2 Allocate resources 1,51,151,158,301 0 0.00 2 
3 Apply epoxy to the tube 0 0 0.49 3 nIp 
4 Insert tube into side plates, pin in position, remove strongback 0 0 2.46 3 nIp 
5 Apply epoxy and install the twenty one load distributors at specified locations 0 0 0.70 3 nIp 
6 Position the alignment racks, pull vacuum, add weight and cure 0 0 0.80 3 nIp 
7 De-allocate resources 0 1,51,155x2,301 0.00 4 
8 Release the vacuum, remove the weights and the alignment racks 0 101x4,151,158 0.40 5 

l\:) 9 

~ 
10 

CO 

RESOURCES 1,51,101x4,151, 1,51,101x4,151, 
155,158,301,412 155,158,301 

TOTAL SPAN 3.35 

TOTAL HOURS 5.34 
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BW2-214 Mid, Mate BW3-2/4 = BWT-2/4, Activity 1# 66 

O.A. 728 
FUNCTlON 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Epoxy diagonal stiffeners & tops of tubes, install stiffeners & plates, layer two 

Apply epoxy to the diagonal stiffeners and place Into the assembly 
Apply epoxy to the tops of the tubes (6 passes) 
Load the shear plates and position, place bonding weights 

Allocate 
101x3,301 
1,2,51,151 

o 

De·Allocate 
o 

301 
l,2,51,101x3,151 

TlME 
1.08 
0.50 
1.00 

RESOURCES l,2,51,101x3,151, l,2,51,101x3,151, 
301 301 

TOTAL SPAN 2.58 

TOTAL HOURS 2.58 
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SEQ 
1 
2 n/s 
3 n/s 



BW2-2/4 Mid, Mate BW3-2/4 = BWT-2/4, Activity # 66 

O.A. 729 
Install & bond 6 fiducial tubes in theta layer three 

FUNCnON Allocate De-Allocate nME SEa 
1 Allocate tubes 403 0 0.00 1 
2 Attach fiducial strong back to drift cell tubes 101x4,154x6 0 0.30 2 
3 Allocate resources 306 0 0.00 3 
4 Apply epoxy to the tubes 0 0 0.05 4 nIp 
5 Insert tubes into the side plates, pin in place and cure epoxy 0 0 1.00 4 nIp 
6 De-allocate resources 0 306 0.00 5 
7 Remove strongbacks and store 0 101x4,154x6 0.30 6 

l\:) 8 

CJ1 9 

0 10 

RESOURCES 101 x4,154x6,306, 101x4,154x6,306 
403 

TOTAL SPAN 1.60 

TOTAL HOURS 1.65 
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BW2-214 Mid, Mate BW3-2/4 = BWT-2/4, Activity # 66 

O.A. 730 
Install & bond the remaining 59 tubes in theta layer three 

FUNCTION Allocate De-Allocat. TIME SEa 
1 Attach standard strongback to the drift cell tube 1 01 x4, 155x2,413 0 0.49 1 
2 Allocate resources 1,51,151,158,301 0 0.00 2 
3 Apply epoxy to the tube 0 0 0.49 3 nIp 
4 Insert tube into side plates, pin In position, remove strongback 0 0 2.46 3 nIp 
5 Apply epoxy and install the six load distributors at specified locations 0 0 0.20 3 nIp 
6 Position the alignment racks, pull vacuum, add weight and cure 0 0 0.80 3 nIp 
7 De-allocate resources 0 1,51,155x2,301 0.00 4 
8 Release the vacuum, remove the weights and the alignment racks 0 101x4,151,158 0.40 5 

tv 9 
G1 10 
I--" 

RESOURCES 1,51,101x4,151, 1,51,101x4,151, 
155,158,301,413 155,158,301 

TOTAL SPAN 3.35 

TOTAL HOURS 4.84 
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BW2-214 Mid, Mate BW3-2/4 = BWT-2/4, Activity # 66 

O.A. 731 
Epoxy diagonal st~feners & tops of tubes, install stHfeners & plates, layer three 

FUNcnON 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Apply epoxy to the diagonal stiffeners and place into the assembly 
Apply epoxy to the tops of the tubes (6 passes) 
Load the shear plates and position, place bonding weights 
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Allocate 
101x3,301 
1,2,51,151 

o 

De-Allocat. 
o 

301 
1,2,51,101x3,151 

RESOURCES 1,2,51,101x3,151, 1,2,51,101x3,151, 
301 301 

nME 
1.08 
0.50 
1.00 

TOTAL SPAN 2.58 

TOTAL HOURS 2.58 

SEa 
1 
2 n/s 
3 nls 



BW2-214 Mid, Mate BW3-2/4 = BWT-2/4, Activity # 66 

O.A. 732 
Install & bond 6 fiducial tubes in theta layer four 

FUNCTION Allocate De-Allocate TIME SEa 
1 Allocate tubes 404 0 0.00 1 
2 Attach fiducial strong back to drift cell tubes 101x4,154x6 0 0.30 2 
3 Allocate resources 306 0 0.00 3 
4 Apply epoxy to the tubes 0 0 0.05 4 nIp 
5 Insert tubes into the side plates, pin in place and cure epoxy 0 0 1.00 4 nIp 
6 De-allocate resources 0 306 0.00 5 
7 Remove strongbacks and store 0 101x4,154x6 0.30 6 
8 

l\:) 9 
en 10 
u...' 

RESOURCES 101 x4,154x6,306, 101 x4,154x6,306 
404 

TOTAL SPAN 1_60 

TOTAL HOURS 1.65 
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BW2-214 Mid. Mate BW3-2/4 = BWT-2/4. Activity # 66 

O.A. 733 
Install & bond the remaining 59 tubes in theta layer four 

FUNCTION Allocate [)e..Allocate TIME SEa 
1 Attach standard strongback to the drift cell tube 101 x4,155x2,414 0 0.49 1 
2 Allocate resources 1,51,151,158,301 0 0.00 2 
3 Apply epoxy to the tube 0 0 0.49 3 nIp 
4 Insert tube into side plates, pin in position, remove strongback 0 0 2.46 3 nIp 
5 Position the alignment racks, pull vacuum, add weight and cure 0 0 0.80 3 nIp 
6 De·allocate resources 0 1,51,155x2,301 0.00 4 nIp 
7 Release the vacuum, remove the weights and the alignment racks 0 101x4,151,158 0.40 5 
8 

l\:) 9 
en 10 
~, 

RESOURCES 1,51,101x4,151, 1,51,101x4,151, 
155,158,301,414 155,158,301 

TOTAL SPAN 3.35 

TOTAL HOURS 4.64 
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l\J en 
CJt 

BW2-214 Mid, Mata BW3-2/4 = BWT-2/4, Activity 1# 66 

O.A. 734 
FUNCTION 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Epoxy diagonal stiffeners & tops of tubes, install stiffeners & plates, layer four 

Apply epoxy to the diagonal stiffeners and place into the assembly 
Apply epoxy to the tops of the tubes (6 passes) 
Load the top plates and position, place bonding weights 

Allocate 
101x3,301 
1,2,51,151 

o 

De-Allocate 
o 

301 
1,2,51,101x3,151 

TIME 
1.08 
0.50 
1.00 

RESOURCES 1,2,51,101x3,151, 1,2,51,101x3,151, 
301 301 

TOTAL SPAN 2.58 

TOTAL HOURS 2.58 
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SEa 
1 
2 nts 
3 nts 



BW2-214 Mid. Mate BW3-2/4 = BWT-2/4. Activity # 66 

O.A. 735 
Assemble top edge members to the side & top plate 

FUNCnON Allocate De-Allocate nME SEQ 
1 Remove the top edge details from storage and place on side plale edge 1,51,101x3 1,51 1.00 1 
2 Install bolts thru edge members into side plates and torque bolts 101 0 4.00 2 
3 Using the tool reference locate and mount the three sets of Lee bearings 0 101x4 3.00 3 
4 
5 
6 
7 

l\J 8 
CJ1 9 
C":' 10 

RESOURCES 1,51,101x4 1,51,101x4 

TOTAL SPAN 8.00 

TOTAL HOURS 8.00 
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l\:) 
en 
.... 1 

" 

BW2-214 Mid. Mate BW3-2/4 = BWT-2/4. Activity 1# 66 

O.A. 736 
Insta" scintilators, electrical harness and plumbing 

FUNCnON 
1 Move pre-assembled structural frame from staging area, locate on the module 

and secure 
2 Allocate resources 
3 Install scintilator wiring harness and secure to the module asembly 
4 Install gas manafolds and connect Tygon tubeing to the drift tubes 
5 Locate & secure the wiring harness, connect the leads to the drift tubes 
6 De-allocate resources 
7 Mount and connect the scintilators (48 panels) 
8 Allocate resources 
9 Preform Inline mfg leak test, pressurize the complet system, verify pressure drop 
10 Preform Inline mfg electrical test, hook test tool (computer) and run test sequence 
11 De-allocate resources 

RESOURCES 
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Allocate 
1,51,101x3 

101x6 
0 
0 
0 
0 

2,51,101x4 
102x2,160 

0 
0 
0 

1,2,51,101x6, 
102x2,160 

De-Allocate 
1,51,101x3 

0 
0 
0 
0 

101x6 
2,51,101x4 

0 
0 
0 

102x2,160 

1,2,51,101x6, 
102x2,160 

nME 
0.50 

0.00 
2.16 
2.17 
1.08 
0.00 
4.00 
0.00 
2.17 
1.08 
0.00 

TOTAL SPAN 8.84 

TOTAL HOURS 13.16 

SEa 
1 

2 
3 
3 
3 
4 
5 
6 
7 
7 
8 



BW2-214 Mid, Mate BW3-2/4 = BWT-2/4, Activity # 66 

O.A. 737 
Install and secure personnel access hardware 

FUNCll0N Allocate De-Allocate llME SEa 
1 Remove the per assembled scafokfing from storage and locate on the module' 1,51,101x3 1,51 0.30 1 
2 Fasten the scafolding to the module 101 0 1.00 2 
3 Attach the other personell and material handling equipment 0 101x4 1.00 3 
4 
5 
6 
7 
8 

l\:) 9 
CJ1 10 
o.~ 

RESOURCES 1,51,101x4 1,51,101x4 

TOTAL SPAN 2.30 

TOTAL HOURS 2.30 
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BW2-214 Mid. Mate BW3-2/4 = BWT-2/4. Activity # 66 

O.A. 738 
Mount the outer side plates & position the BW3 mating stanchions (3) 

FUNCnON Allocate De·Allocate nME SEa 
1 Remove the side plates from staging area and locate in the final assembly tool 101x3 0 3.00 1 
2 Boh the side plates to the BW2 assembly 0 0 5.00 2 
3 Position the module mating stanchions 0 101x3 3.00 3 
4 
5 
6 
7 
8 
9 

l\:) 10 

CJ1 
c.;) 

RESOURCES 101X3 101X3 

TOTAL SPAN 8.00 

TOTAL HOURS 8.00 
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BW2-2/4 Mid Mate BW3-2/4 = BWT-2/4, Activity #66 

O.A. 739 
Move BW3-214 Mid module and place on the stanchions 

FUNCTION Allocate De-Allocate 
1 Attach the module spreader beam to the next available BW3 mid, remove from its 54,104,157, 511 54,104,152,157 

work station and load onto the SM mating stanchions 
2 
3 
4 
5 
6 
7 
8 

l\:) 9 
C') 10 
o 

RESOURCES 54,104,157, 511 54,104,152,157 

TIME SEQ 
1.00 1 

TOTAL SPAN 1.00 

TOTAL HOURS 1_00 
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BW2-2/4 Mid Mate BW3-2/4 :I BWT-2/4, Activity '66 

O.A. 740 
Mate, align, attach outer side plates, connect electrical & plumbing 

FUNCnON Allocate De-Allocate nME SEa 
1 Align the BW2 and BW3 105 105 0.50 1 
2 Bolt the side plates to the BW3 and torque the bolts on the BW2 and BW3 101x4 101x4 5.00 2 
3 
4 
5 
6 
7 
8 

N 9 
C') 10 ..... 

RESOURCES 101x4,105 101x4,105 

TOTAL SPAN 5.50 

TOTAL HOURS 5.50 
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O.A. 
FUNCTION 

1 
2 
3 
4 

5 
6 
7 
8 

l\:) 9 
CJ 10 
i' ... , 

BW2-2/4 Mid Mate BW3-2/4 = BWT-2/4, Activity #66 

741 
Remove BWT-214 Super Module and move to stortage 

Remove all tooling pins and other attachment devises 
Remove the module spreader beam from storage and move to the work station 
Attach the spreader drops to the BW super module and remove from the tool 
Move the module to the storage area, place on the rotation/insertion tool and roll 
transfer into the module storage area 
Place the spreader back into the storage area 

Allocate 
104 

54,157 
0 

159 

0 

De·Allocate 
0 
0 

152 
159,156 

54,104,157 

RESOURCES 54,104,157,159 54,104,152,157, 
159,156 

TIME 
0.20 
0.20 
0.20 
0.20 

0.20 

TOTAL SPAN 1.00 

TOTAL HOURS 1.00 

Page 2 Rev"W 1217/92 BroganiMMAG 

SEa 
1 
2 
3 
4 

5 



BW2 Production Activity = 67 BW2-lI5 BWf Prd OAs = 790-811 Functions = 3250-3365 



BW2-1/S End, Mate BW3-1/S = BWT-1/S, 14 Units, Activity #67 
790 791 792 793 794 

l,51,101x4 l,51,101x4,105, l,2,51,101x5,151, 101 x4,l54x2,306, l,51,101x4,151, 
152 301 421 155,158,301,431 

Assemble side load & locate Install & bond Install & bond 2 Install & bond the 
and end plates, onto final bottom plate fiducial tubes in remaining 19 

bottom edge ... assembly fixture .... details .... theta layer one .... tubes in theta 
members and ... .. -,.. ... layer one 

gussets, (BW2) 3.3 5.9 11.6 0.6 
l,51,101x4 l,51,101x4,105 1,2,51,101 x5,151, 101 x4,154x2,306 l,51,101x4,151. 

301 155,158,301 

799 798 797 796 
.2.3 

795 
101 x4,154x2 ,306, l,2,51,101x3,151, l,51,101x4,151, 101 x4, lS4x2,306, 1,2,51,101 x3,lS1. 
423 301 155,158,301,432 422 301 

Install & bond 2 Epoxy diagonal Install & bond the Install & bond 2 Epoxy diagonal 
fiducial tubes in stiffeners & tops 0 remaining 19 fiducial tubes in stiffeners & tops 0 

theta layer three ~ tubes, install L.... tubes in theta ..... theta layer two .... tubes, install , 
stiffeners & plates I"" layer two I"'" ~ stiffeners & plates 

1.0 layer 2 2.2 0.6 1.0 layer 1 

101x4,154x2,306 l,2,51,101x3,151, l,51,101x4,151, 101x4,154x2,306 l,2,51,101x3,151. 
301 155,158,301 301 

.0.6 
800 801 802 803 804 

l,51,101x4,lSl, l,2,51,101x3,151, 101x4,154x2,306, l,Sl,101x4,lS1, 1,2,51,101 x3,lS1, 
155,158,301,433 301 424 155,158,301,434 301 

Install & bond the Epoxy diagonal Install & bond 2 Install & bond the Epoxy diagonal 
remaining 19 stiffeners & tops 0 fiducial tubes in remaining 19 stiffeners & tops 0 

tubes in theta .... tubes, install .... theta layer four .... tubes in theta .... tubes, install 
layer three ... stiffeners & plates ... ~ layer four .... stiffeners & plates 

1.7 layer 3 1.0 0.6 1.5 layer 4 

l,51,101x4,151, 1,2,51,101 x3,151, 101x4,154x2,306 l,51,101x4,151, 1.2,51,101x3,151. 
155,158,301 301 155,158,301 301 

808 807 806 + 1.0 805 
101X3 l,51,101x4 1,51,101x4 

Mount the outer Install and secure Install scintilators, Assemble top 
side plates & personnel access electrical harness edge members to 

~ position the BW3 ~ hardware .... and plumbing .... the side & top 
" mating stanchions ..... ~ ~ plate 

4.6 (3) 2.3 6.1 5.3 

101X3 1,51,101x4 l,51,101x.t1 
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BW2-lIS End Mate BW3-1/S = BWT-1/S, 14 Units, Activity #67 
809 810 811 

54.104.157.513 101x4.105 54.104.157.159 

Move BW3-11S Mate. align. at1ach Remove BWT-11S 
end module and outer side plates. Super Module and 

place on the ... connect electrical .. move to stortage _ ... 
stanchions r & plumbing r r' 

1.0 2.1 1.0 
54.104.152.157 101x4.105 54.104.152.157. 

159.161 
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Activity 67 BW2-1/5 BWT Prd 
Resource 1 Sling Allocated 15 Deallocated 15 Difference 0 
Resource 2 Vacuum Sling Allocated 6 Deallocated 6 Difference 0 
Resource 51 LitHoist AsyBld Allocated 16 Deallocated 16 Difference 0 
Resource 54 HvyHoist AsyBld Allocated 2 Deallocated 2 Difference 0 
Resource 101 Worker Allocated 87 Deallocated 87 Difference 0 
Resource 102 Test Engineer Allocated 2 Deallocated 2 Difference 0 
Resource 104 Rigger Crew Allocated 2 Deallocated 2 Difference 0 
Resource 105 Alignment Crew Allocated 2 Deallocated 2 Difference 0 
Resource 151 Bonding Weights Allocated 9 Deallocated 9 Difference 0 
Resource 152 FinalAssblyTool Allocated 1 Deallocated 2 Difference -1 
Resource 154 FidTubeStrgback Allocated 8 Deallocated 8 Difference 0 
Resource 155 Tube Strongback Allocated 8 Deallocated 8 Difference 0 
Resource 157 Mod Sprder Beam Allocated 2 Deallocated 2 Difference 0 
Resource 158 TubeBondingRack Allocated 4 Deallocated 4 Difference 0 
Resource 159 BWTRotationTool Allocated 1 Deallocated 1 Difference 0 
Resource 160 BW1TestComputer Allocated 1 Deallocated 1 Difference 0 
Resource 161 MBWT-1 / 5 End SM Allocated 0 Deallocated 1 Difference -1 
Resource 301 1hr AdhesivDisp Allocated 9 Deallocated 9 Difference 0 
Resource 306 15min Glue Disp Allocated 4 Deallocated 4 Difference 0 
Resource 421 2 BW2 Theta 1 T Allocated 1 Deallocated 0 Difference 1 

N Resource 422 2 BW2 Theta 2 T Allocated 1 Deallocated 0 Difference 1 
C') Resource 423 2 BW2 Theta 3 T Allocated 1 Deallocated 0 Difference 1 
CJ Resource 424 2 BW2 Theta 4 T Allocated 1 Deallocated 0 Difference 1 

Resource 431 19 BW2 Theta1 T Allocated 1 Deallocated 0 Difference 1 
Resource 432 19 BW2 Theta2 T Allocated 1 Deallocated 0 Difference 1 
Resource 433 19 BW2 Theta3 T Allocated 1 Deallocated 0 Difference 1 
Resource 434 19 BW2 Theta4 T Allocated 1 Deallocated 0 Difference 1 
Resource 513 MBW3-1/5 EndRdy Allocated 1 Deallocated 0 Difference 1 

SDC-92-390 



BW2-1/S End, Mate BW3-1/S :: BWT-1/S, Activity 67 

O.A. 790 
Assemble side and end plates, bottom edge members and gussets, (BW2) 

FUNCnON Allocate De-Allocate nME SEa 
1 Remove side plates (4) from storage and place In vertical support rack 1,51,101x4 0 1.50 1 
2 Remove bottom edge details from storage and place on side plate edge 0 1,51 0.50 2 
3 Install bohs thru edge members Into side plates and torque bohs 0 101x4 1.30 3 
4 FinlshO.A. 0 0 0.00 4 
5 
6 
7 
8 

l\J 9 
O"J 10 
"-.1 

RESOURCES 1,51,101x4 1,51,101x4 

TOTAL SPAN 3.30 

TOTAL HOURS 3.30 
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BW2-1/S End. Mate BW3-lIS = BWT-lIS. Activity 67 

O.A. 791 
load & locate onto final assembly fixture 

FUNcnON Allocate De-Allocate nME SEa 
1 Move the plates (4) from the vertical support rack to the final assembly t<Xl1 l,51,101x3,152 1,51 1.00 1 
2 Allocate resource 101 0 0.00 2 
3 Pin the plates thru the tooling holes to the tool side suports and secure 0 0 0.65 3 
4 Assemble the sides into -box- using the corner plates (4 places) and bolts 0 0 4.00 3 
5 De-allocate resource 0 101x4 0.00 4 
6 Verify plate alignment 105 105 0.25 5 
7 
8 
9 

l\.J 10 

OJ 
CO RESOURCES 1,51,101x4,105, 1,51,101x4,105 

152 

TOTAL SPAN 5.25 

TOTAL HOURS 5.90 
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BW2·1/5 End. Mate BW3·1/5 = BWT.1/5. Activity 67 

O.A. 792 
Install & bond bottom plate details 

FUNCnON Allocate De·Allocate nME SEa 
1 Allocate resources l,2,51,101x5,151, 0 0.00 1 

301 
2 Apply epoxy to the bottom edge members at bottom plate Interface 0 0 1.30 2 
3 Apply epoxy to one side of the doubler strips and locate In tool 0 0 1.30 2 
4 load sections of bottom plates and position, place bonding weights 0 0 6.00 2 
5 De-allocate resources 0 1 ,2,51 ,1 01x5,301 0.00 3 
6 Allow epoxy to set-up 0 0 1.00 4 

l\:) 
7 Remove bonding weights l,51,101x2 l,51,101x2,151 2.00 5 
8 en 9 c.o 10 

RESOURCES l,2,51,101x5,151, l,2,51,101x5,151, 
301 301 

TOTAL SPAN 9.00 

TOTAL HOURS 11.60 
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BW2-1/S End, Mate BW3-1/S = BWT-1/S, Activity 67 

O.A. 793 
Install & bond 2 fiducial tubes in theta layer one 

FUNCT10N Allocate De-Allocate T1ME SEa 
1 Allocate tubes 421 0 0.00 1 
2 Attach fiducial strong back to drHt cell tubes 101x4.154x2 0 0.10 2 
3 Allocate resources 306 0 0.00 3 
4 Apply epoxy to the tubes 0 0 0.02 4 nIp 
5 Insert tubes into the side plates. pin In place and cure epoxy 0 0 0.33 4 nIp 
6 De-allocate resources 0 306 0.00 5 
7 Remove strongbacks and store 0 101 x4.154x2 0.10 6 

l\:) 8 
~ 9 
0 10 

RESOURCES 101 x4.154x2.306. 101x4.154x2.306 
421 

TOTAL SPAN 0.53 

TOTAL HOURS 0.55 
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BW2-1/5 End. Mate BW3-1/5 = BWT-1/5, Activity 67 

O.A. 794 
Install & bond the remaining 19 tubes in theta layer one 

FUNCTION Allocate De-Allocate TIME SEa 
1 Attach standard strongback to the drift cell tube 101x4,155x2,431 0 0.16 1 
2 Allocate resources 1,51,151,158,301 0 0.00 2 
3 Apply epoxy to the tube 0 0 0.16 3 nIp 
4 Insert tube into side plates, pin in position, remove strongback 0 0 0.79 3 nIp 
5 Apply epoxy and install the twenty four load distributors at specified locations 0 0 0.80 3 nIp 
6 Position the alignment racks, pull vacuum, add weight and cure 0 0 0.27 3 nIp 
7 De-allocate resources 0 1,51,155x2,301 0.00 4 
8 Release the vacuum, remove the weights and the alignment racks 0 101x4,151,158 0.13 5 

l\:) 9 
--J 10 
~ 

RESOURCES 1,51,101x4,151, 1,51,101x4,151, 
155,158,301,431 155,158,301 

TOTAL SPAN 1.09 

TOTAL HOURS 2.31 
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BW2-1/S End, Mate BW3-1/S = BWT-1/S, Activity 67 

O.A. 795 
Epoxy diagonal stiffeners & tops of tubes. install stiffeners & plates. layer 1 

FUNcnON 
1 Apply epoxy to the diagonal stiffeners and place Into the assembly 
2 Apply epoxy to the tops of the tubes (2 passes) 
3 Load the shear plates and position. place bonding weights 
4 
5 
6 
7 
8 
9 
10 

Allocate 
101x3.301 
1.2.51.151 

o 

De"Aliocate 
o 

301 
1.2,51.101x3.151 

TIME 
0.35 
0.17 
0.50 

RESOURCES 1.2,51,101x3.151. 1.2,51.101x3.151. 
301 301 

TOTAL SPAN 1.02 

TOTAL HOURS 1.02 
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SEa 
1 
2 n/s 
3 n/s 



BW2-1/S End, Mate BW3-1/S = BWT-1/S. Activity 67 

O.A. 796 
Install & bond 2 fiducial tubes In theta layer two 

FUNCTION Allocate De-Allocate nME SEa 
1 Allocate tubes 422 0 0.00 1 
2 Attach fiducial strong back to drift cell tubes 101x4,154x2 0 0.10 2 
3 Allocate resources 306 0 0.00 3 
4 Apply epoxy to the tubes 0 0 0.02 4 nIp 
5 Insert tubes into the side plates, pin In place and cure epoxy 0 0 0.33 4 nIp 
6 De-allocate resources 0 306 0.00 5 
7 Remove strongbacks and store 0 101x4,154x2 0.10 6 

T\:) 8 
....... 1 9 
~) 10 

RESOURCES 101 x4,154x2,306, 101x4,154x2,306 
422 

TOTAL SPAN 0.53 

TOTAL HOURS 055 
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BW2-1/S End, Mate BW3-1/S = BWT-1/S, Activity 67 

O.A. 797 
Install & bond the remaining 19 tubes in theta layer two 

FUNCT10N Allocate Da-Allocate T1ME SEa 
1 Attach standard strongback to the drift cell tube 1 01 x4.155x2.432 0 0.16 1 
2 A"ocate resources 1.51.151.158.301 0 0.00 2 
3 Apply epoxy to the tube 0 0 0.16 3 nIp 
4 Insert tube into side plates. pin in position. remove strongback 0 0 0.79 3 nIp 
5 Apply epoxy and install the twenty one load distributors at specified locations 0 0 0.70 3 nIp 
6 Position the alignment racks. pull vacuum. add weight and cure 0 0 0.27 3 nIp 
7 De-allocate resources 0 1,51,155x2,301 0.00 4 

l\j 8 Release the vacuum, remove the weights and the alignment racks 0 101x4,151,158 0.13 5 
~ 9 
~. 10 

RESOURCES 1,51,101x4,151, 1,51,101x4,151, 
155,158,301,432 155,158,301 

TOTAL SPAN 1.08 

TOTAL HOURS 2.21 
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BW2·1/5 End, Mate BW3·1/5 = BWT·1/5, Activity 67 

O.A. 798 
FUNcnON 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Epoxy diagonal stiffeners & tops of tubes, install stiffeners & plates, layer 2 

Apply epoxy to the diagonal stiffeners and place into the assembly 
Apply epoxy to the tops of the tubes (2 passes) 
load the shear plates and position, place bonding weights 

Allocate 
101x3,301 
1,2,51,151 

o 

De-Allocate 
o 

301 
1,2,51,101x3,151 

nME 
0.35 
0.17 
0.50 

RESOURCES 1,2,51,101x3,151, 1,2,51,101x3,151, 
301 301 

TOTAL SPAN 1.02 

TOTAL HOURS 1.02 
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SEa 
1 
2 
3 

nls 
nls 



BW2-1/5 End, Mate BW3-1/5 = BWT-1/5, Activity 67 

O.A. 799 
Install & bond 2 fiducial tubes in theta layer three 

FUNCnON Allocate De·Allocate nME SEQ 
1 Allocate tubes 423 0 0.00 1 
2 Attach fiducial strong back to drift cell tubes 101x4,1S4x2 0 0.10 2 
3 Allocate resources 306 0 0.00 3 
4 Apply epoxy to the tubes 0 0 0.02 4 nIp 
5 Insert tubes into the side plates, pin in place and cure epoxy 0 0 0.33 4 nIp 
6 De-allocate resources 0 306 0.00 5 
7 Remove strongbacks and store 0 101 x4,1S4x2 0.10 6 
8 

l\j 
9 

'I 
10 

C) 

RESOURCES 101x4,1S4x2,306, 101x4,1S4x2,306 
423 

TOTAL SPAN 0.53 

TOTAL HOURS 0.55 
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BW2-1/S End, Mate BW3-1/S = BWT-1/S. Activity 67 

O.A. 
FUNCTlON 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

800 
Install & bond the remaining 19 tubes In theta layer three 

Attach standard strong back to the drift cell tube 
Allocate resources 
Apply epoxy to the tube 
Insert tube into side plates, pin in position, remove strongback 
Apply epoxy and Install the six load distributors at specified locations 
Position the alignment racks, pull vacuum, add weight and cure 
De·allocate resources 
Release the vacuum, remove the weights and the alignment racks 

Allocate 
101 x4,155x2,433 
1,51,151,158,301 

o 
o 
o 
o 
o 
o 

RESOURCES 1,51,101x4,151, 
155,158,301,433 
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De-Allocate 
o 
o 
o 
o 
o 
o 

1,51,155x2,301 
101x4,151,158 

1,51,101x4,151, 
155,158,301 

TlME 
0.16 
0.00 
0.16 
0.79 
0.20 
0.27 
0.00 
0.13 

TOTAL SPAN 1.08 

TOTAL HOURS 1.71 

SEa 
1 
2 
3 
3 
3 
3 
4 
5 

nIp 
nIp 
nIp 
nIp 



BW2-1/S End, Mate BW3-1/S = BWT-1/S, Activity 67 

O.A. 801 
FUNCTlON 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Epoxy diagonal stiffeners & tops of tubes. install stiffeners & plates. layer 3 

Apply epoxy to the diagonal stiffeners and place into the assembly 
Apply epoxy to the tops of the tubes (2 passes) 
Load the shear plates and position. place bonding weights 

Allocate 
101x3.301 
1.2.51.151 

o 

De-Allocate 
o 

301 
1.2.51.101x3.151 

TlME 
0.35 
0.17 
0.50 

RESOURCES 1.2.51.101x3.151. 1.2.51.101x3.151. 
301 301 

TOTAL SPAN 1.02 

TOTAL HOURS 1.02 
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1 
2 
3 

nls 
nls 



BW2-1/S End, Mate BW3-1/S = BWT-lIS, Activity 67 

O.A. 802 
Install & bond 2 fiducial tubes In theta layer four 

FUNCTION Allocate De-Allocate TIME SEa 
1 Allocate tubes 424 0 0.00 1 
2 Attach fiducial strong back to drift cell tubes 101x4,1S4x2 0 0.10 2 
3 Allocate resources 306 0 0.00 3 
4 Apply epoxy to the tubes 0 0 0.02 4 nIp 
S Insert tubes Into the side plates, pin In place and cure epoxy 0 0 0.33 4 nIp 
6 De-allocate resources 0 306 0.00 S 
7 Remove strongbacks and store 0 101 x4,1S4x2 0.10 6 
8 

l\j 9 -... ,] 10 
c.c 

RESOURCES 101 x4,1S4x2,306, 101 x4,1S4x2,306 
424 

TOTAL SPAN 0.53 

TOTAL HOURS 0.55 
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BW2-1/S End, Mate BW3-1/S = BWT-1/S, Activity 67 

O.A. 803 
Install & bond the remaining 19 tubes in theta layer four 

FUNCnON Allocate De-Allocate nME SEa 
1 Attach standard strongback to the drift cell tube 101 x4,155x2,434 0 0.16 1 
2 Allocate resources r,51,151,158,301 0 0.00 2 
3 Apply epoxy to the tube 0 0 0.16 3 nIp 
4 Insert tube into side plates, pin in position, remove strongback 0 0 0.79 3 nIp 
5 Position the alignment racks, pull vacuum, add weight and cure 0 0 0.27 3 nIp 
6 De-allocate resources 0 1,51,155x2,301 0.00 4 nIp 
7 Release the vacuum, remove the weights and the alignment racks 0 101 x4,151,158 0.13 5 
8 

l\) 9 
00 10 
0 

RESOURCES 1,51,101x4,151, 1,51,101x4,151, 
155,158,301,434 155,158,301 

TOTAL SPAN 1.08 

TOTAL HOURS 1.51 
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BW2·1/5 End, Mate BW3·1/5 = BWT·1/5, Activity 67 

O.A. 804 
FUNCTION 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Epoxy diagonal stiffeners & tops of tubes, install stiffeners & plates, layer 4 

Apply epoxy to the diagonal stiffeners and place into the assembly 
Apply epoxy to the tops of the tubes (2 passes) 
load the top plates and position, place bonding weights 

Allocate 
101x3,301 
1,2,51,151 

o 

Da-Allocate 
o 

301 
1,2,51,101x3,151 

TIME 
0.35 
0.17 
0.50 

RESOURCES 1,2,51,101x3,151, 1,2,51,101x3,151, 
301 301 

TOTAL SPAN 1.02 

TOTAL HOURS 1.02 

Page 1 Rev "H" 1217192 Brogan/MMAG 

SEQ 
1 
2 
3 

nls 
nls 



BW2-1/S End, Mate BW3-1/S = BWT-1/S, Activity 67 

O.A. 805 
Assemble top edge members to the side & top plate 

FUNCnON Allocate De·Allocate nME SEa 
1 Remove the top edge details from storage and place on side plate edge 1,51,101x3 1,51 1.00 1 
2 Install bohs thru edge members into side plates and torque bohs 101 0 1.29 2 
3 Using the tool reference locate and mount the three sets of lee bearings 0 101x4 3.00 3 
4 
5 
6 
7 
8 

N 9 
():) 10 
1\:.1 

RESOURCES 1,51,101x4 1,51,101x4 

TOTAL SPAN 5.29 

TOTAL HOURS 5.29 
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BW2-1/S End, Mate BW3-1/S = BWT-1/S, Activity 67 

O.A. 806 
Install scintiJalors. electrical harness and plumbing 

FUNCnON Allocate De·Allocate llME SEa 
1 Move pre-assembled structural frame from staging area. locate on the module 1.51.101x3 1.51.101x3 0.50 1 

and secure 
2 Allocate resources 101x6 0 0.00 2 
3 Install scinlilalor wiring harness and secure to the module asembly 0 0 1.29 3 
4 Install gas manalolds and comect Tygon tubeing to the drift tubes 0 0 0.70 3 
5 Locate & secure the wiring harness. connect the leads to the drift tubes 0 0 0.35 3 
6 De-allocate resources 0 101x6 0.00 4 
7 Mount and connect the scintilalors (48 panels) 2.51.101x4 2.51.101x4 2.00 5 
8 Allocate resources 102x2.160 0 0.00 6 
9 Preform Inline mIg leak test. pressurize the complet system. verify pressure drop 0 0 1.40 7 
10 Preform inline mfg electrical test. hook test tool (computer) and run test sequence 0 0 0.35 7 

l\.j 11 De-allocate resources 0 102x2.160 0.00 8 
CO "', 

1.2.51.101x6. 1.2.51.101x6. 
RESOURCES 102x2.160 102x2.160 

TOTAL SPAN 5.19 

TOTAL HOURS 6.09 
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BW2-1/5 End. Mata BW3-1/5 = BWT-1/5. Activity 67 

O.A. 807 
Install and secure personnel access hardware 

FUNCnON Allocate De·Allocate nME SEa 
1 Remove the per assembled scafolding from slorage and locale on the module 1,51,101x3 1,51 0.30 1 
2 Fasten the scafolding to the module 101 0 1.00 2 
3 Attach the other personell and malerial handling equipment 0 101x4 1.00 3 
4 
5 
6 
7 

l\:) 8 

00 9 
~. 10 

RESOURCES 1,51,101x4 1,51,101x4 

TOTAL SPAN 2.30 

TOTAL HOURS 2.30 
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BW2-1/S End, Mate BW3-1/S = BWT-1/S, Activity 67 

O.A. 808 
Mount the outer side plates & position the BW3 mating stanchions (3) 

FUNCnON Allocate De-Allocate nME SEa 
1 Remove the side plates from staging area and locate in the final assembly tool 101x3 0 3.00 1 
2 Bolt the side plates to the BW2 assembly 0 0 1.62 2 
3 Position the module mating stanchions 0 101x3 3.00 3 
4 
5 
6 
7 

l\:) 
8 
9 

00 
ClI 

10 

RESOURCES 101X3 101X3 

TOTAL SPAN 4.62 

TOTAL HOURS 4.62 
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BW2-1/S End Mate BW3-lIS = BWT-lIS, Activity 67 

O.A. 809 
Move BW3-1/5 end module and place on the stanchions 

FUNCnON Allocate 
1 Attach the module spreader beam to the next available BW3 mid, remove from its 54,104,157,513 

work station and load onto the SM mating stanchions 
2 
3 
4 
5 
6 
7 
8 
9 
10 

De-Allocate 
54,104,152,157 

RESOURCES 54,104,157,513 54,104,152,157 

nME 
1.00 

TOTAL 1.00 
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BW2-1/S End Mate BW3-1/S = BWT-1/S, Activity 67 

O.A. 810 
Mate, align, attach outer side plates, connect eledrical & plumbing 

FUNCTION Allocat. De-Allocat. TIME SEQ 
1 Align the BW2 and BW3 105 105 0.50 1 
2 Boh the side plates to the Bm and torque the bohs on the BW2 and BW3 101x4 101x4 1.62 2 
3 
4 
5 
6 
7 

l\:) 8 

~ 9 
... J 10 ., 

RESOURCES 101x4,105 101x4,105 

TOTAL 2.12 
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l\J 
r:.') 

C· 

O.A. 
FUNCnON 

1 
2 
3 
4 

5 
6 
7 
8 
9 
10 

BW2-1/S End Mate BW3-1/S = BWT-1/S, Activity 67 

811 
Remove BWT·11S Super Module and move to stortage 

Remove all tooling pins and other attachment devises 
Remove the module spreader beam from storage and move to the work station 
Attach the spreader drops to the BW super module and remove from the tool 
Move the module to the storage area, place on the rotationlinsertion tool and roll 
transfer into the module storage area 
Place the spreader back into the storage area 

Allocate 
104 

54,157 
0 

159 

0 

De·Allocate 
0 
0 

152 
159,161 

54,104,157 

RESOURCES 54,104,157,159 54,104,152,157, 
159,161 

nME 
0.20 
0.20 
0.20 
0.20 

0.20 

TOTAL 1.00 
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SEa 
1 
2 
3 
4 

5 



nW3 Production Activity = 71 BW3-l/5-5 Prod OAs = 425-461 Functions = 1300-1504 



BW3-1/5-0ct 5 Single End, 2 Units, Activity #71 
425 42S 427 428 429 

1.51.101x4 1.51.101x4.105. 1.2.51.101x5.151. 101 x4.154x5.30S. 1.51.101x4.151. 
152 301 551 155x2.158.301. 

Assemble side load & locate Install & bond Install & bond 5 Install & bond the 
and end plates. onto final bottom plate fiducial tubes in remaining 45 
bottom edge .... assembly fixture .... details .... theta layer one _ ..... tubes in theta 
members and .... ..... .... .... layer one 

gussets 4.7 S.S 12.2 1.4 
1.51.101x4 1.51.101x4.105 1.2.51.101x5.151. 101x4.154x5.30S 1.51.101x4.151. 

301 155x2.158.30 1 

434 433 432 431 
.3.S 

430 
101 x4.154x5.30S. 1.2.51.101x4.151. 1.51.101x4.151. 101x4.154x5.30S. 1.2.51.101x4.151. 
553 301 155x2.158,301. 552 301 

Install & bond 5 Epoxy diagonal Install & bond the Install & bond 5 Epoxy diagonal 
fiducial tubes in stiffeners & tops 0 remaining 45 fiducial tubes in stiffeners & tops 0 

theta layer three .... tubes, install ~ tubes in theta :... theta layer two :... tubes. install 
..... stiffeners & plates ..... layer two 

,.. ,.. stiffeners & plates 
2.1 layer two 3.S 1.4 2.1 layer one 

101x4.154x5.306 1.2.51.101 x4.151. 1.51.101x4,151. 101 x4.154x5.30S 1.2.51.101x4.151. 
301 155x2.158.301 301 

.1.4 
435 43S 437 438 439 

1.51.101x4.151. 1.2.51.101x4.151. 101x4.154x5.30S. 1.51.101x4.151. 1.2.51.101x4.151. 
155x2.158.301. 301 554 155x2.158.301. 301 
Install & bond the Epoxy diagonal Install & bond 5 Install & bond the Epoxy diagonal 

remaining 45 stiffeners & tops 0 fiducial tubes In remaining 45 stiffeners & tops 0 

tubes in theta .... tubes. install ... theta layer four ... tubes in theta .... tubes. install 
layer three ... stiffeners & plates ..... .... layer four .... stiffeners & plates 

3.S layer three 2.1 1.4 3.S layer four 
1.51.101x4.151, 1.2.51,101x4,151. 101 x4,154x5,30S l,51,101x4.151. 1.2.51.101x4.151. 

155x2,158.301 301 155x2,158.301 301 

443 442 441 
.2.1 

440 
1. ~.l x4 •. 154x8,30S, l,2,51,101x3,151. 1.51.101x4.151. 101 x4,154x8.30S. 
506 301 155x2,158.301. 505 

Install & bond 8 Epoxy tops of Install & bond the Install & bond 8 
fiducial tubes In tubes. install remaining 77 fiducial tubes in 

.... phi layer six .... shear plates. laye .... tubes In phi layer .... phi layer five ...... ...... five ..... five 
..... 

2.2 2.1 S.l 2.2 
101x4,154x8,30S 1.2.51,101x3,151. 1.51.101x4,151. 101 x4.154x8.306 

301 155x2.158.301 
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UYV~-1/5-oct 5 Single End, 2 Units, Activity #71 
444 ~ 446 M7 448 

1,51,101x4,151, l,2,51,101x3,151, 101x4,154x8.30S, 1.51,101x4,151, 1,2,51,101x3,151, 
155x2.158,301. 301 507 155x2.158,301, 301 
Inslall & bond Ihe Epoxy tops of Install & bond 8 Install & bond the Epoxy lops of 

remaining 77 tubes, instan fiducial tubes in remaining 77 tubes, install 
tubes in phi layer .... shear plates, laye .... phi layer seven .... tubes in phi layer .... shear plates, layer 

six ~ six ... r' seven ~ seven 
6.1 2.1 2.2 S.1 

1,51.101x4,151, 1,2.51,101x3.151, 101x4,154x8.306 1,51.101x4,151, 1,2,51,101x3,151, 
155x2.158,301 301 155x2.158,301 301 

453 452 451 450 
.2.1 

449 
1.51,101x4,151. 101x4,154x7.30S, 1,2.51.101x3.151. 1.51,101x4,151. 101 x4,154x8,30S, 
155x2.158.301, 555 301 155x2.158.301, 508 
Instan & bond the Install & bond 7 Epoxy tops of Install & bond the Install & bond 8 

remaining 62 fiducial tubes in tubes. install remaining n fiducial tubes in 
tubes in stereo ~ stereo layer nine .... shear plates, laye .... tubes in phi layer .... phi layer eight 

layer nine :""01 .... eight .... eight .... 
1.9 2.1 5.8 2.2 

1,51,101x4.151, 101x4.154x7,30S 1.2,51,101x3,151, 1.51,101x4,151, 101x4,154x8,306 
155x2,158,301 301 155x2,158.301 
.5.4 

454 455 456 457 458 
t ,2,51,101x3,151, 101x4.154xS.30S. 1,51.101x4.151. 1,2,51,101x3,151, 1,51,101x4 
301 556 155x2.158.301. 301 

Epoxy tops of Install & bond 7 InstaH & bond the Epoxy tops of Assemble top 
tubes. install fiducial tubes in remaining 62 tubes, install edge members to 

shear plates. layer .... stereo layer ten .... tubes in stereo .... shear plates, layer .... the side & top 
nine .. .. layer ten ... ten r' plate 

2.0 1.9 5.5 2.0 
1,2,51.101x3,151, 101x4.154x6,30S 1.51,101x4.151, 1,2.51.101x3.151, 1,51.101x4 

301 155x2, 158.30 1 301 

461 460 
.4.8 

459 
54.104,157,159 101x4 101xS,102x2,IS0 

Aemovethe Assemble outer Electrical harness 
MBW3-115-Oct 5 side plates and plumbing 

.... module from the .... ... installation and ..... tool and place In .... ..... hook-up 
1.0 storage 8.2 25.4 

54.104.152.157, 101x4 101x6.102x2,IS0 
159.515 
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Activity 71 BW3-1/5-5 Prod 
Resource 1 Sling Allocated 25 Deallocated 25 Difference 0 
Resource 2 Vacu~ Sling Allocated 11 Deallocated 11 Difference 0 
Resource 51 LitHoist AsyBld Allocated 25 Deallocated 25 Difference 0 
Resource 54 HvyHoist AsyBld Allocated 1 Deallocated 1 Difference 0 
Resource 101 Worker Allocated 139 Deallocated 139 Difference 0 
Resource 102 Test Engineer Allocated 2 Deallocated 2 Difference 0 
Resource 104 Rigger Crew Allocated 1 Deallocated 1 Difference 0 
Resource 105 Alignment Crew Allocated 1 Deallocated 1 Difference 0 
Resource 151 Bonding Weights Allocated 21 Deallocated 21 Difference 0 
Resource 152 FinalAssblyTool Allocated 1 Deallocated 1 Difference 0 
Resource 154 FidTubeStrgback Allocated 66 Deallocated 66 Difference 0 
Resource 155 Tube Strongback Allocated 20 Deallocated 20 Difference 0 
Resource 157 Mod Sprder Beam Allocated 1 Deallocated 1 Difference 0 
Resource 158 TubeBondingRack Allocated 10 Deallocated 10 Difference 0 
Resource 159 BWTRotationTool Allocated 1 Deallocated 1 Difference 0 
Resource 160 BWITestComputer Allocated 1 Deallocated 1 Difference 0 
Resource 301 Ihr AdhesivDisp Allocated 21 Deallocated 21 Difference 0 

l\:) Resource 306 15min Glue Disp Allocated 10 Deallocated 10 Difference 0 
CD Resource 505 7 BW3 Phi 5 FIT Allocated 1 Deallocated 0 Difference 1 
r ., Resource 506 7 BW3 Phi 6 FIT Allocated 1 Deallocated 0 Difference 1 '"-, 

Resource 507 7 BW3 Phi 7 FIT Allocated 1 Deallocated 0 Difference 1 
Resource 508 7 BW3 Phi 8 FIT Allocated 1 Deallocated 0 Difference 1 
Resource 515 MBW3-1/5-OCT 5 Allocated 0 Deallocated 1 Difference -1 
Resource 525 77 BW3 Phi 5 Tu Allocated 1 Deallocated 0 Difference 1 
Resource 526 77 BW3 Phi 6 Tu Allocated 1 Deallocated 0 Difference 1 
Resource 527 77 BW3 Phi7 Tub Allocated 1 Deallocated 0 Difference 1 
Resource 528 77 BW3 Phi 8 Tu Allocated 1 Deallocated 0 Difference 1 
Resource 551 5 BW3 Theta 1 T Allocated 1 Deallocated 0 Difference 1 
Resource 552 5 BW3 Theta 2 T Allocated 1 Deallocated 0 Difference 1 
Resource 553 5 BW3 Theta 3 T Allocated 1 Deallocated 0 Difference 1 
Resource 554 5 BW3 Theta 4 T Allocated 1 Deallocated 0 Difference 1 
Resource 555 6 BW3 Stero 9 T Allocated 1 De,allocated 0 Difference 1 
Resource 556 6 BW3 Ster 10 T Allocated 1 Deallocated 0 Difference 1 
Resource 557 45 BW3 Theta1 T Allocated 1 Deallocated 0 Difference 1 
Resource 558 45 BW3 Theta2 T Allocated 1 Deallocated 0 Difference 1 
Resource 559 45 BW3 Theta3 T Allocated 1 Deallocated 0 Difference 1 
Resource 560 45 BW3 Theta4 T Allocated 1 Deallocated 0 Difference 1 
Resource 561 63 BW3 Ster9 T Allocated 1 Deallocated 0 Difference 1 
Resource 562 63 BW3 Ster10 T Allocated 1 Deallocated 0 Difference 1 

SDC-92-390 



BW3-1/5·0ct 5 Single End 

O.A. 425 
Assemble side and end plates, bottom edge members and gussets 

FUNC110N Allocate De-Allocate 11ME SEa 
1 Remove side plates (4) from storage and placetn vertical support rack l,51,101x4 0 1.17 1 
2 Remove bottom edge details from storage and place on side plate edge 0 1,51 0.44 2 
3 Install bolts thru edge members into side plates and torque bolts 0 101x4 3.11 2 
4 FinlshO.A. 0 0 0.00 3 
5 
6 
7 

l\:) 8 
9 

CD 10 '-') 

RESOURCES l,Sl,101x4 l,51,101x4 

TOTAL SPAN 4.28 

TOTAL HOURS 4.72 
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O.A. 
FUNcnON 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

BW3-1/5-0ct 5 Single End 

426 
Load & locate onto final assembly fixture 

move the plates (4) from the vertical support rack to the final assembly tool 
Pin the plates thru the tooling holes to the tool side suports and secure 
Assemble the sides into "box· using the corner plates (4 places) and bolts 
Verify the alignment of the "box· 

Allocate 
1,51,101x4,152 

o 
o 

105 

De-Aflocate 
1,51 
o 

101x4 
105 

TIME 
0.84 
1.55 
3.92 
0.25 

RESOURCES 1,51,101x4,105, 1,51,101x4,105 

TOTAL SPAN 5.01 

TOTAL HOURS 6.56 
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1 
2 
2 
3 



BW3-lIS-0ct S Single End 

O.A. 427 
Install & bond bottom plate details 

FUNCTION Allocate Da-Allocate TIME SEa 
1 Allocate resources 1,2,51, 101x5, 151, 0 0.00 1 

301 
2 Apply epoxy to the bottom edge members at bottom plate Interface 0 0 1.71 2 
3 Apply epoxy to one side of the doubler strips and locate In tool 0 0 1.71 2 
4 Load sections of bottom plates and position, place bonding weights 0 0 6.22 2 
5 De-allocate resources 0 1 ,2,51 ,101x5,301 0.00 3 
6 Cure epoxy 0 0 1.00 4 
7 Remove bonding weights 1,51,101x2 1,51, 101x2, 151 1.55 5 

l\:) 
8 
9 

CD 10 en 

RESOURCES 1,2,51, 101x5, 151, 1,2,51,101x5, 151, 
301 301 

TOTAL SPAN s.n 

TOTAL HOURS 12.19 
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l\J 
CD 
C.' 

BW3-1/S-0ct S Single End 

O.A. 428 
Install & bond 5 fiducial tubes In theta layer one 

FUNcnON 
1 Allocate tubes 
2 Attach fiducial strong back to drift cell tubes 
3 Anocate resources 
4 Apply epoxy to the tubes 
5 Insert tubes into the side plates, pin In place and cure epoxy 
6 De-allocate resources 
7 Remove strongbacks and store 
8 
9 
10 

Page 1 Rev "0" 12/7/92 BroganlMMAG 

Allocat. De·Allocat. nME 
551 0 0.00 

101x4,154x5 0 0.25 
306 0 0.00 
0 0 0.04 
0 0 0.83 
0 306 0.00 
0 101x4,154x5 0.25 

RESOURCES 101x4,154x5,306, 101x4,154x5,306 
551 

TOTAL SPAN 1.33 

TOTAL HOURS 1.37 

SEa 
1 
2 
3 
4 nIp 
4 nIp 
5 
6 



l\:) 
c.c 
"'-.! 

BW3-1/5-0ct 5 Single End 

O.A. 429 
Install & bond the remaining 45 tubes in theta layer one 

FUNCTION 
1 Attach standard strongback to the drift cell tube 
2 Allocate resources 
3 Apply epoxy to the tube 
4 Insert tube into side plates. pin in position. remove strongback 
5 Position the alignment racks. pull vacuum. add weight and cure 
6 De-allocate resources 
7 Release the vacuum. remove the weights and the alignment racks 
8 
9 
10 

Page 1 Rev -0- 1217192 Brogan/MMAG 

Allocate 
101 x4.155x2.557 
1.51.151.158.301 

0 
0 
0 
0 
0 

RESOURCES 1.51.101x4.151. 
155x2.158.301. 

557 

De-Allocate 
0 
0 
0 
0 
0 

1.51.155x2.301 
101x4.151.158 

1.51.101x4.151. 
155x2.158.301 

TIME 
0.38 
0.00 
0.38 
1.88 
0.67 
0.00 
0.33 

TOTAL SPAN 2.59 

TOTAL HOURS 3.64 

SEa 
1 
2 
3 nIp 
3 nip 
3 nIp 
4 
5 



BW3-1/S-0ct S Single End 

O.A. 430 
FUNcnON 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Epoxy diagonal stiffeners & tops of tubes, install stiffeners & plates, layer one 

Apply epoxy to the diagonal stiffeners and place into the assembly 
Apply epoxy to the tops of the tubes (5 passes) 
Load the shear plates and position, place bonding weights 

Allocate 
101x3,301 
1,2,51,151 

o 

De-Allocate 
o 

301 
1.2,51,101x3,151 

TIME 
0.83 
0.42 
0.80 

RESOURCES 1,2,51, 101x4, 151, 1,2,51,101 x4,151, 
301 301 

TOTAL SPAN 2.05 

TOTAL HOURS 2.05 
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SEa 
1 
2 nls 
3 nls 



BW3-1/S-0ct S Single End 

O.A. 431 
Install & bond 5 fiducial tubes In theta layer two 

FUNCll0N Allocate De·Allocate llME SEa 
1 Allocate tubes 552 0 0.00 1 
2 Attach fiducial strong back 10 drift cell tubes 101x4,154x5 0 0.25 2 
3 Allocate resources 306 0 0.00 3 
4 Apply epoxy to the tubes 0 0 0.04 4 nIp 
5 Insert tubes into the side plates, pin In place and cure epoxy 0 0 0.83 4 nIp 
6 De-allocate resources 0 306 0.00 5 
7 Remove strong backs and store 0 101x4,154x5 0.25 6 
8 

l\j 9 
c..o 10 
c.c 

RESOURCES 101x4,154x5,306, 101x4,154x5,306 
552 

TOTAL SPAN 1.33 

TOTAL HOURS 1.37 
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c.v 
o 
o 

BW3-1/S-0ct S Single End 

O.A. 432 
Install & bond the remaining 45 tubes in theta layer two 

FUNcnON 
1 Attach standard strongback to the drift cell tube 
2 Allocate resources 
3 Apply epoxy to the tube 
4 Insert tube into side plates. pin In position. remove strongback 
5 Position the alignment racks. pull vacuum. add weight and cure 
6 De-allocate resources 
7 Release the vacuum. remove the weights and the alignment racks 
8 
9 

10 
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Allocate 
101 x4.155x2.558 
1.51.151.158.301 

o 
o 
o 
o 
o 

RESOURCES 1.51.101x4.151. 
155x2.158.301. 

558 

Da-Allocate 
o 
o 
o 
o 
o 

1.51.155x2.301 
101x4.151.158 

1.51.101x4.151. 
155x2.158.301 

TlME 
0.38 
0.00 
0.38 
1.88 
0.67 
0.00 
0.33 

TOTAL SPAN 2.59 

TOTAL HOURS 3.64 

SEa 
1 
2 
3 nIp 
3 nIp 
3 nIp 
4 
5 



VJ 
o 
1-' 

BW3-1/5-0ct 5 Single End 

O.A. 433 
FUNCTION 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Epoxy diagonal stiffeners & tops of tubes, install stiffeners & plates, layer two 

Apply epoxy to the diagonal stiffeners and place Into the assembly 
Apply epoxy to the tops of the tubes (5 passes) 
Load the shear plates and position, place bonding weights 

Allocate 
101x3,301 
1,2,51,151 

o 

Da-Allocate 
o 

301 
1,2,51,101x3,151 

T1ME 
0.83 
0.42 
0.80 

RESOURCES 1,2,51.101x4.151. 1.2,51.101x4,151. 
301 301 

TOTAL SPAN 2.05 

TOTAL HOURS 2.05 
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SEa 
1 
2 nls 
3 nls 



BW3-1/5-0ct 5 Single End 

O.A. 434 
Install & bond 5 fiducial tubes In theta layer three 

FUNCTION Allocate De-Allocate TIME SEa 
1 Allocate tubes 553 0 0.00 1 
2 Attach fiducial strong back to drift cell tubes 101x4,154x5 0 0.25 2 
3 Allocate resources 306 0 0.00 3 
4 Apply epoxy to the tubes 0 0 0.04 4 nIp 
5 Insert tubes into the side plates, pin In place and cure epoxy 0 0 0.83 4 nIp 
6 De-allocate resources 0 306 0.00 5 
7 Remove strong backs and store 0 101x4,154x5 0.25 6 
8 
9 

CA:J 10 
0 
1\:1 

RESOURCES 101x4,154x5,306, 101x4,154x5,306 
553 

TOTAL SPAN 1.33 

TOTAL HOURS 1.37 
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BW3-1/S-0ct S Single End 

O.A. 
FUNCllON 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

435 
Install & bond the remaining 45 tubes in theta layer three 

Attach standard strongback to the drift cell tube 
Allocate resources 
Apply epoxy to the tube 
Insert tube into side plates, pin in position, remove strongback 
Position the alignment racks, pull vacuum, add weight and cure 
De-allocate resources 
Release the vacuum, remove the weights and the alignment racks 

Page 1 Rev "0" 1217192 BroganlMMAG 

Allocate 
101x4,155x2,559 
1,51,151,158,301 

0 
0 
0 
0 
0 

RESOURCES 1,51,101x4,151, 
155x2, 158,301 , 

559 

De-Allocate 
0 
0 
0 
0 
0 

1,51,155x2,301 
101 x4, 151,158 

1,51,101x4,151, 
155x2,158,301 

llME 
0.38 
0.00 
0.38 
1.88 
0.67 
0.00 
0.33 

TOTAL SPAN 2.59 

TOTAL HOURS 3.64 

SEa 
1 
2 
3 nIp 
3 nIp 
3 nIp 
4 
5 



O.A. 
FUNCTION 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

BW3-1/5-0ct 5 Single End 

436 
Epoxy diagonal stiffeners & tops of tubes. install stiffeners & plates. layer three 

Apply epoxy to the diagonal stiffeners and place Into the assembly 
Apply epoxy to the tops of the tubes (5 passes) 
Load the shear plates and position. place bonding weights 

Allocate 
101x3.301 
1.2.51.151 

o 

De"Allocat. 
o 

301 
1.2.51.101x3.151 

TIME 
0.83 
0.42 
0.80 

RESOURCES 1.2.51.101x4.151. 1.2.51.101x4.151. 
301 301 

TOTAL SPAN 2.05 

TOTAL HOURS 2.05 
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SEa 
1 
2 nls 
3 nls 



BW3-1/S-0ct 5 Single End 

O.A. 437 
Install & bond 5 fiducial tubes In theta layer four 

FUNCTION Allocate De·Allocate TIME SEa 
1 Allocate tubes 554 0 0.00 1 
2 Attach fiducial strong back to drift cell tubes 101x4,154x5 0 0.25 2 
3 Allocate resources 306 0 0.00 3 
4 Apply epoxy to the tubes 0 0 0.04 4 nIp 
5 Insert tubes into the side plates, pin In place and cure epoxy 0 0 0.83 4 nIp 
6 De-allocate resources 0 306 0.00 5 
7 Remove strong backs and store 0 101 x4,154x5 0.25 6 
8 
9 

VJ 10 
0 
01 

RESOURCES 101 x4,154x5,306, 101x4,154x5,306 
554 

TOTAL SPAN 1.33 

TOTAL HOURS 1.37 
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c.v 
0 
C.: 

BW3-1/S-0ct 5 Single End 

O.A. 438 
Install & bond the remaining 45 tubes in theta layer four 

FUNCTION 
1 Attach standard strong back to the drift cell tube 
2 Allocate resources 
3 Apply epoxy to the tube 
4 Insert tube into side plates, pin in position, remove strongback 
5 Position the alignment racks, pull vacuum, add weight and cure 
6 De-allocate resources 
7 Release the vacuum, remove the weights and the alignment racks 
8 
9 
10 
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Allocate 
101x4,155x2,560 
1,51,151,158,301 

0 
0 
0 
0 
0 

RESOURCES 1,51,101x4,151, 
155x2,158,301, 

560 

De-Allocate 
0 
0 
0 
0 
0 

1,51,155x2,301 
101x4,151,158 

1,51,101x4,151, 
155x2,158,301 

TIME 
0.38 
0.00 
0.38 
1.88 
0.67 
0.00 
0.33 

TOTAL SPAN 2.59 

TOTAL HOURS 3.64 

SEa 
1 
2 
3 nIp 
3 nIp 
3 nIp 
4 
5 



BW3-1/S-0ct 5 Single End 

O.A. 439 
FUNCTION 

1 
2 
3 
4 
5 
6 

c..J 7 
o 8 
....... 1 9 

10 

Epoxy diagonal stiffeners & tops of tubes. Install stiffeners & plates. layer four 

Apply epoxy to the diagonal stiffeners and place into the assembly 
Apply epoxy to the tops of the tubes (5 passes) 
Load the shear plates and poskion. place bonding weights 

Allocate 
101x3.301 
1.2.51.151 

o 

De·Allocate 
o 

301 
1.2.51.101x3.151 

TIME 
0.83 
0.42 
0.80 

RESOURCES 1.2.51.101x4.151. 1.2.51.101x4.151. 
301 301 

TOTAL SPAN 2.05 

TOTAL HOURS 2.05 

Page 1 Rev "0" 1217192 Brogan/MMAG 

SEa 
1 
2 n/s 
3 nls 



BW3-1/5-0ct 5 Single End 

O.A. 440 
Install & bond B fiducial tubes in phi layer five 

FUNCTION Allocate De-Allocate TIME SEa 
1 Allocate tubes 505, 154xB 0 0.00 1 
2 Attach fiducial strong back to drift cell tubes 101x4 0 0.40 2 
3 Allocate resources 306 0 0.00 3 
4 Apply epoxy to the tubes 0 0 0.07 4 nIp 
5 Insert tubes into the side plates, pin in place and cure epoxy 0 0 1.33 4 nIp 
6 De-allocate resources 0 306 0.00 5 
7 Remove strongbacks and store 0 154xB 0.40 6 

"" 
B De-allocate resources 0 101x4 0.00 7 
9 0 10 Co 

RESOURCES 101 x4,154xB,306, 101 x4,154xB,306 
505 

TOTAL SPAN 2.13 

TOTAL HOURS 2.20 
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O.A. 
FUNCnON 

1 
2 
3 
4 
5 

6 
7 
8 

c.v 9 
0 10 
i" ~ • .... 

BW3-1/5-0ct 5 Single End 

441 
Install & bond the remaining n tubes in phi layer five 

Attach standard strong back to the drift cell tube 
Allocate resources 
Apply epoxy to the tube 
Insert tube into side plates, pin in position, remove strongback 
Position the alignment racks, pull vacuum, add weight and cure 

De-allocate resources 
Release the vacuum, remove the weights and the alignment racks 

Allocate 
101x4,155x2,525 
1,51,151,158,301 

0 
0 
0 

0 
0 

RESOURCES 1,51,101x4,151, 
155x2, 158,301 , 

525 

Page 1 Rev "0" 1217192 Brogan/MMAG 

De-Allocate 
0 
0 
0 
0 
0 

1,51,155x2,301 
101x4, 151,158 

1,51,101x4,151, 
155x2,158,301 

nME 
0.64 
0.00 
0.64 
3.21 
1.07 

0.00 
0.53 

TOTAL SPAN 4.38 

TOTAL HOURS 6.09 

SEa 
1 
2 
3 nIp 
3 nIp 
3 nIp 

4 
5 



BW3-1/S-0ct S Single End 

O.A. 442 
Epoxy tops of tubes, Install shear plates, layer five 

FUNcnON 
1 Apply beads of epoxy in between the tubes (8 passes) and to the tops of the 

tubes (8 passes) 
2 load the shear plates and position, place bonding weights 
3 
4 
5 
6 
7 
8 
9 
10 

Allocate 
101x3,301 

1,2,51.151 

De-Allocate 
301 

1,2,51, 101x3, 151 

nME SEQ 
1.33 1 nls 

0.80 2 n/s 

RESOURCES 1,2.51, 101x3, 151, 1,2,51,1 01x3, 151, 
301 301 

TOTAL SPAN 2.13 

TOTAL HOURS 2.13 
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BW3-1/S-0ct S Single End 

O.A. 443 
Install & bond B fiducial tubes in phi layer six 

FUNCnON Allocate De-Allocate nME SEa 
1 Allocate tubes 506,154xB 0 0.00 1 
2 Attach fiducial strong back to drift cell tubes 101x4 0 0.40 2 
3 Allocate resources 306 0 0.00 3 
4 Apply epoxy to the tubes 0 0 0.07 4 nIp 
5 Insert tubes into the side plates, pin in place and cure epoxy 0 0 1.33 4 nIp 
6 De-allocate resources 0 306 0.00 5 
7 Remove strongbacks and store 0 154xB 0.40 6 
B De-allocate resources 0 101x4 0.00 7 
9 

c.v 10 
\--.A 
1-' 

RESOURCES 101 x4,154xB,306, 101 x4,154xB,306 
506 

TOTAL SPAN 2_13 

TOTAL HOURS 2.20 
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O.A. 
FUNCTION 

1 
2 
3 
4 
5 

6 
7 
8 

c.v 9 

~ 10 

l''':' 

BW3-1/5-0ct 5 Single End 

444 
Install & bond the remaining 77 tubes in phi layer six 

Attach standard strongback to the drift cell tube 
Allocate resources 
Apply epoxy to the tube 
Insert tube into side plates, pin in position, remove strongback 
Position the alignment racks, pull vacuum, add weight and cure 

De-allocate resources 
Release the vacuum, remove the weights and the alignment racks 

Allocate 
101x4,155x2,526 
1,51,151,158,301 

0 
0 
0 

0 
0 

RESOURCES 1,51,101x4,151, 
155x2,158,301, 

526 
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De-Allocate 
0 
0 
0 
0 
0 

1,51,155x2,301 
101 x4,151,158 

1,51,101x4,151, 
155x2,158,301 

TIME 
0.64 
0.00 
0.64 
3.21 
1.07 

0.00 
0.53 

TOTAL SPAN 4.38 

TOTAL HOURS 6.09 

SEQ 
1 
2 
3 nIp 
3 nIp 
3 nIp 

4 
5 



BW3-1/S-0ct S Single End 

O.A. 445 
Epoxy tops of tubes, install shear plates, layer six 

FUNcnON 
1 Apply beads of epoxy in between the tubes (8 passes) and to the tops of the 

tubes (8 passes) 
2 Load the shear plates and position, place bonding weights 
3 
4 
5 
6 
7 
8 
9 
10 

Allocate 
101x3,301 

1,2,51,151 

De·Allocate 
301 

1 ,2,51,101x3, 151 

nME 
1.33 

0.80 

RESOURCES 1,2,51,101x3,151, 1,2,51,101x3,151, 
301 301 

TOTAL SPAN 2.13 

TOTAL HOURS 2.13 
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SEa 
1 nls 

2 nls 



BW3-1/5-0ct 5 Single End 

O.A. 446 
Install & bond 8 fiducial tubes in phi layer seven 

FUNC110N Allocate De-Allocate l1ME SEa 
1 Allocate tubes 507,154x8 0 0.00 1 
2 Attach fiducial strong back to drilt cell tubes 101x4 0 0.40 2 
3 Allocate resources 306 0 0.00 3 
4 Apply epoxy to the tubes 0 0 0.07 4 nIp 
5 Insert tubes Into the side plates, pin In place and cure epoxy 0 0 1.33 4 nIp 
6 De-allocate resources 0 306 0.00 5 
7 Remove strongbacks and store 0 154x8 0.40 6 

CV 8 De-allocate resources 0 101x4 0.00 7 
..- 9 

~ 
10 

RESOURCES 101x4,154x8,306, 101 x4,154x8,306 
507 

TOTAL SPAN 2.13 

TOTAL HOURS 2.20 
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O.A. 
FUNCTION 

1 
2 
3 
4 
5 

6 
7 

VJ 8 
10- 9 
en 10 

BW3-1/S-0ct S Single End 

447 
Install & bond the remaining n tubes In phi layer seven 

Attach standard strongback to the drift cell tube 
Allocate resources 
Apply epoxy to the tube 
Insert tube into side plates, pin In position, remove strongback 
Position the alignment racks, pull vacuum, add weight and cure 

De-allocate resources 
Release the vacuum, remove the weights and the alignment racks 

Allocate 
101x4,155x2,527 
1,51,151,158,301 

0 
0 
0 

0 
0 

RESOURCES 1,51,101x4,151, 
155x2,158,301, 

527 
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De-Allocate 
0 
0 
0 
0 
0 

1,51,155x2,301 
101x4,151,158 

1,51,101x4,151, 
155x2,158,301 

TIME 
0.64 
0.00 
0.64 
3.21 
1.07 

0.00 
0.53 

TOTAL SPAN 4.38 

TOTAL HOURS 6.09 

SEa 
1 
2 
3 nIp 
3 nIp 
3 nIp 

4 
5 



BW3-1/5-0ct 5 Single End 

O.A. 448 
Epoxy tops of tubes, install shear plates, layer seven 

FUNCTION 
1 Apply beads of epoxy in between the tubes (8 passes) and to the tOps of the 

tubes (8 passes) 
2 load the shear plates and position, place bonding weights 
3 
4 
5 
6 
7 

v..:> 8 
..- 9 
C":' 10 

Allocate 
101x3,301 

1,2,51,151 

De·Allocate 
301 

1,2,51,101x3,151 

TIME SEa 
1.33 1 nls 

0.80 2 nls 

RESOURCES 1,2,51,101 x3,151, 1,2,51,101 x3,151, 
301 301 

TOTAL SPAN 2.13 

TOTAL HOURS 2.13 
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BW3-1/S-0ct S Single End 

O.A. 449 
Install & bond B fiducial tubes in phi layer eight 

FUNCTION Allocate De-Allocate TIME SEa 
1 Allocate tubes 50B,154xB 0 0.00 1 
2 Attach fiducial strong back to drift cell tubes 101x4 0 0.40 2 
3 Allocate resources 306 0 0.00 3 
4 Apply epoxy to the tubes 0 0 0.07 4 nIp 
5 Insert tubes into the side plates, pin in place and cure epoxy 0 0 1.33 4 nIp 
6 De-allocate resources 0 306 0.00 5 
7 Remove strongbacks and store 0 154xB 0.40 6 

CV B De-allocate resources 0 101x4 0.00 7 
~ 9 

",1 10 

RESOURCES 101x4,154xB,306, 101x4,154xB,306 
SOB 

TOTAL SPAN 2.13 

TOTAL HOURS 2.20 
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BW3-1/5-0ct 5 Single End 

O.A. 450 
Install & bond the remaining 77 tubes in phi layer eight 

FUNCTION Allocate De-Allocate TIME SEa 
1 Attach standar.d strongback to the drift cell tube 101 x4,155x2,528 0 0.64 1 
2 Allocate resources 1,51,151,158,301 0 0.00 2 
3 Apply epoxy to the tube 0 0 0.64 3 nIp 
4 Insert tube into side plates, pin in position, remove strongback 0 0 3.21 3 nIp 
5 Apply epoxy and install the six load distributors at specified locations 0 0 0.20 3 nIp 
6 Position the alignment racks, pull vacuum, add weight and cure 0 0 1.07 3 nIp 
7 De-allocate resources 0 1,51,155x2,301 0.00 4 
8 Release the vacuum, remove the weights and the alignment racks 0 101x4,151,158 0.53 5 
9 

c.v 10 
~ 
0.) 

RESOURCES 1,51,101x4,151, 1,51,101x4,151. 
155x2.158.301. 155x2,158.30 1 

528 

TOTAL SPAN 3.85 

TOTAL HOURS 5.76 
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BW3-1/5-0ct 5 Single End 

O.A. 451 
Epoxy tops of tubes, install shear plales, layer eight 

FUNCTION 
1 Apply beads of epoxy in between the tubes (8 passes) and to the tops of the 

tubes (8 passes) 
2 load the shear plates and position, place bonding weights 
3 
4 
5 
6 
7 

c.v 8 
..- 9 
::.;l 10 

Allocate 
101x3,301 

1,2.51.151 

De-Allocate 
301 

1.2.51.101x3.151 

TIME SEa 
1.33 1 nls 

0.80 2 nls 

RESOURCES 1.2.51.101x3,151. 1.2.51.101x3,151. 
301 301 

TOTAL SPAN 2.13 

TOTAL HOURS 2.13 

Page 2 Rev "0" 1217192 Brogan/MMAG 



BW3-1/S-0ct S Single End 

O.A. 452 
Install & bond 7 fiducial tubes In stereo layer nine 

FUNCTION Allocate De·Allocate TIME SEa 
1 Allocate tubes 101,555 0 0.00 1 
2 Anach fiducial strong back to drift cell tubes 101x3,154x7 0 0.35 2 
3 Allocate resources 306 0 0.00 3 
4 Apply epoxy to the tubes 0 0 0.06 4 nip 
5 Insert tubes Into the side plates, pin In place and cure epoxy 0 0 1.17 4 nip 
6 De-allocate resources 0 306 0.00 5 
7 Remove strongbacks and store 0 101x4 0.35 6 
8 De-allocate resources 0 154x7 0.00 7 
9 

VJ 10 
T\J 
C, 

RESOURCES 101 x4,154x7,306, 101x4,154x7,306 
555 

TOTAL SPAN 1.87 

TOTAL HOURS 1.93 
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BW3-1/5-0ct 5 Single End 

O.A. 453 
Install & bond the remaining 62 tubes in stereo layer nine 

FUNCnON Allocate De·Allocate nME SEa 
1 Attach standard strongback to the drift cell tube 101x4,155x2,561 0 0.52 1 
2 Allocate resources 1,51,151,158,301 0 0.00 2 
3 Apply epoxy to the tube 0 0 0.52 3 nIp 
4 Insert tube into side plales, pin in position, remove strongback 0 0 2.58 3 nIp 
5 Apply epoxy and install the twenty one load distributors at specified locations 0 0 0.70 3 nIp 
6 Position the alignment racks, pull vacuum, add weight and cure 0 0 1.07 3 nIp 
7 De-allocate resources 0 l,51,155x2,301 0.00 4 
8 Release the vacuum, remove the weights and the alignment racks 0 101x4,151,158 0.53 5 

c.v 9 
l\:) 10 
~. 

RESOURCES l,51,101x4,151, l,51,101x4,151, 
155x2,158,301, 155x2,158,301 

561 

TOTAL SPAN 3.10 

TOTAL HOURS 5.39 
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BW3-1/5-0ct 5 Single End 

O.A. 454 
FUNCTION 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Epoxy tops of tubes. Install shear plates. layer nine 

Apply beads of epoxy in between the tubes (7 passes) and to the tops of the 
load the shear plates and position. place bonding weights 

Allocate 
101x3.301 
1.2.51.151 

De-Allocate 
301 

1.2.51.101x3.151 

TIME 
1.17 
0.80 

RESOURCES 1.2.51.101x3.151. 1.2.51.101x3.151. 
301 301 

TOTAL SPAN 1.97 

TOTAL HOURS 1.97 

Page 2 Rev "0" 1217/92 BroganlMMAG 

SEa 
1 nls 
2 nls 



BW3-1/5-0ct 5 Single End 

O.A. 455 
Install & bond 7 fiducial tubes In stereo layer ten 

FUNCnON Allocate De-Allocate nME SEa 
1 Allocate tubes 556,101x4 0 0.00 1 
2 Attach fiducial strong back to drift cell tubes 154x7 0 0.35 2 
3 Allocate resources 306 0 0.00 3 
4 Apply epoxy to the tubes 0 0 0.06 4 nIp 
5 Insert tubes Into the side plates, pin In place and cure epoxy 0 0 1.17 4 nIp 
6 De-allocate resources 0 306 0.00 5 
7 Remove strongbacks and store 0 101x4 0.35 6 
8 De-allocate resources 0 154x7 0.00 7 

CV 9 
f'V 10 
Ct.J 

RESOURCES 101 x4,154x6,306, 101x4,154x6,306 
556 

TOTAL SPAN 1_87 

TOTAL HOURS 1_93 
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BW3-1/5-0ct 5 Single End 

O.A. 456 
Install & bond the remaining 62 tubes In stereo layer ten 

FUNCnON Allocate De-Allocate TlME SEa 
1 Attach standard strong back to the drift cell tube 101x4,155x2,562 0 0.52 1 
2 A"ocate resources 1,51,151,158,301 0 0.00 2 
3 Apply epoxy to the tube 0 0 0.52 3 nIp 
4 Insert tube into side plates, pin In position, remove strongback 0 0 2.58 3 nIp 
5 Apply epoxy and install the twenty four load distributors at specified locations 0 0 0.80 3 nIp 
6 Position the alignment racks, pull vacuum, add weight and cure 0 0 1.07 3 nIp 
7 De·allocate resources 0 1,51,155x2,301 0.00 4 
8 Release the vacuum, remove the weights and the alignment racks 0 101x4,151,158 0.53 5 

c.v 9 

l\J 10 
~. 

RESOURCES 1,51,101x4,151, 1,51,101x4,151, 
155x2,158,301, 1SSx2,158,301 

562 

TOTAL SPAN 3.10 

TOTAL HOURS 5.49 
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BW3-1/S-0ct S Single End 

O.A. 457 
Epoxy tops of tubes, install shear plates, layer ten 

FUNCTION 
1 Apply beads of epoxy in between the tubes (7 passes) and to the tops of the 

tubes (7 passes) 
2 load the top plates and position, place bonding weights 
3 
4 
5 
6 
7 
8 
9 
10 

Allocate 
101x3,301 

1,2,51,151 

De-Allocate 
301 

1.2,51,101x3,151 

TIME SEa 
1.17 1 nls 

0.80 2 nls 

RESOURCES 1,2,51,101x3,151, 1,2,51,101x3,151, 
301 301 

TOTAL SPAN 1.97 

TOTAL HOURS 1.97 
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BW3-1/5-0ct 5 Single End 

O.A. 458 
Assemble top edge members to the side & top plate 

FUNCTION Allocate De·Allocate TIME SEa 
1 Remove the top edge details from storage and place on side plate edge 1,51,101x3 1,51 0.93 1 
2 Install bohs thru edge members into side plates and torque bohs 101 101x4 3.89 2 
3 
4 
5 
6 

CV 7 

l'0 8 

C:' 9 
10 

RESOURCES 1,51,101x4 1,51,101x4 

TOTAL SPAN 4.82 

TOTAL HOURS 4.82 

Page 2 Rev "0" 1217/92 Brogan/MMAG 



BW3-1/S-0ct S Single End 

O.A. 459 
Electrical harness and plumbing installation and hook-up 

FUNCTION Allocate De-Allocate TIME SEa 
1 Allocate resources 101x6 0 0.00 1 
2 Install gas manafolds and connect Tygon tubing to the drift tubes 0 0 5.65 2 
3 Locale & secure the tube wiring harness, connect the leads to the drift tubes 0 0 2.83 2 
4 De-allocate resources 0 101x6 0.00 3 
5 Allocate resources 102x2,160 0 0.00 4 

c.v 6 Preform in line mig leak test, pressurize the complet system, verify pressure drop 0 0 11.30 5 

r~ 
7 Preform in line mfg electrical test, hook test tool (computer) and run test sequence 0 0 5.65 5 

~ 
8 De-allocate resources 0 102x2,160 0.00 6 
9 
10 

RESOURCES 101x6,102x2,160 101x6,102x2,160 

TOTAL SPAN 16.95 

TOTAL HOURS 25.43 
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BW3-1/S-0ct S Single End 

O.A. 460 
Assemble outer side plates 

FUNCll0N Allocate De-Allocate llME SEa 
1 Remove the side plates from staging area and locate in the final assembly tool 101x4 0 3.06 1 
2 Bolt the side plates to the assembly 0 101x4 5.09 2 
3 
4 
5 
6 

c.v 7 
f\) 8 

CO 9 
10 

RESOURCES 101x4 101x4 

TOTAL SPAN 8.15 

TOTAL HOURS 8.15 
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. " 

O.A. 
FUNcnON 

1 
2 
3 
4 

5 
6 
7 
8 
9 
10 

BWl-1/5-0cl 5 Single End 

461 
Remove the MBW3·115-Oct 5 module from the tool and place In storage 

Remove aD tooling pins and other attachment devises 
Remove the module spreader beam from storage and move to the work station 
Attach the spreader drops to the BW3 module and remove from the tool 
Move the module to the storage area, place on the rotation/insertion tool and roll 
transfer into the module storage area 
Place the spreader back into the storage area 

Allocate 
104 

54,157 
0 

159 

0 

De-Allocate nME 
0 0.20 
0 0.20 

152 0.20 
159,515 0.20 

54,104,157 0.20 

RESOURCES 54,104,157,159 54,104,152,157, 
159,515 

TOTAL SPAN 1.00 

TOTAL HOURS 1.00 
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SEa 
1 
2 
3 
4 

5 



nW3 Production Activity = 72 BW3-2/4-5 Prod OAs = 465-501 Functions = 1530-1738 



BW3-2/4-0ct 5 Single Middle, 2 Units, Actlvlyt #72 
465 466 467 468 469 

l,51,101x4 l,51,101x4,105, l,2,51,101x5,151, 101x4,154x7,306, 1,51,101 x4,151, 
152 301 501 155x2,158,301, 

Assemble side Load & locate Install & bond Install & bond 7 Install & bond the 
and end plates, onto final bottom plate fiducial tubes in remaining 61 

bottom edge ... assembly fixture ... details ... theta layer one _ ... tubes in theta 
members and 

,.. ,... ,.. ,... 
layer one 

gussets 6.3 8.8 16.1 1.9 
l,51,101x4 l,51,101x4,l05 l,2,51,101x5,151, 101 x4,154x7,306 l,51,101x4,151. 

301 155x2,158,301 

474 473 472 471 
+5.0 

470 
101x4,154x7,306, l,2,51,101x3,151, l,51,101x4,151, 101x4,154x7,306, 1,2,51,101 x3,151. 
503 301 155x2,158,301, 502 301 

Install & bond 7 Epoxy diagonal Install & bond the Install & bond 7 Epoxy diagonal 
fiducial tubes in stiffeners & tops 0 remaining 61 fiducial tubes in stiffeners & tops 0 

theta layer three ~ tubes, install L... tubes in theta t.... theta layer two ..... tubes, install 
~ stiffeners & plates .... layer two .... .... stiffeners & plates 

2.7 layer two 5.0 1.9 2.7 layer one 
101x4,l54x7,306 l,2,51,101x3,151, l,51,101x4,151, 101x4,154x7,306 1,2,51,101 x3, 151 . 

301 155x2,158,301 301 

~'.9 
475 476 477 478 479 

l,51,101x4,151, l,2,51,101x3,151, 101x4,154x7,306, l,51,101x4,151, 1,2,51,101 x3,151, 
155x2,158,301, 301 504 155x2,158,301, 301 
Install & bond the Epoxy diagonal Install & bond 7 Install & bond the Epoxy diagonal 

remaining 61 stiffeners & tops 0 fiducial tubes in remaining 61 stiffeners & tops 0 

tubes in theta ... tubes, install _ .. theta layer four ... tubes in theta _ .. tubes, install 
layer three .... stiffeners & plates 

,... ,.. 
layer four 

,.. 
stiffeners & plates 

5.0 layer three 2.7 1.9 5.0 layer four 
l,51,101x4,151, l,2,51,101x3,151, 101 x4,154x7,306 l,51,101x4,151, 1,2,51,101 x3,151. 

155x2,158,301 301 155x2,158,301 301 

483 482 481 
.2.7 

480 
101x4,154x8,306, l,2,51,101x3,151, l,51,101x4,151, 101 x4, 154x8,306, 
506 301 155x2,158,301, 505 

Install & bond 8 Epoxy tops of Install & bond the Install & bond 8 
flducialtubes in tubes, install remaining 70 fiducial tubes in 

~ phi layer six .... shear plates, laye ~ tubes in phi layer ..... phi layer five 
~ ...... five ~ five .... 

2.2 2.3 5.7 2.2 

101x4,154x8,306 l,2,51,101x3,151, l,51,101x4,151, 101 x4,154x8,306 
301 155x2,158,301 
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BW3-2/4-0ct 5 Single Middle, 2 Units, Activity #72 
484 485 486 487 488 

1.51.101x4.151. 1,2,51, 101x3, 151, 1 01 x4, 154x8,306, 1,51,101x4,151, 1,2.51, 101x3, 151. 
155x2, 158,30 1 , 301 507 155x2.158.301, 301 
Inslall & bond Ihe Epoxy lops of Inslall & bond 8 Inslall & bond the Epoxy tops of 

remaining 70 tubes. inslall fiducial tubes in remaining 70 tubes. install 
tubes in phi layer .. shear plates. laye ... phi layer seven. ... tubes in phi layer .. shear plates. laye 

six ... six ... -., seven ... seven 
5.7 2.3 2.2 5.7 

1,51,101x4.151. 1.2,51,101x3.151. 101x4.154x8,306 1.51,101x4.151. 1,2.51,101x3.1S1. 
155x2.158.301 301 155x2.158.301 301 

493 492 491 490 
.2.3 

489 
1,51, 101x4, 151, 101x4,154x7,306. 1,2.51, 101x3, 151. 1,51,101x4.151, 101x4,154x8.306. 
155x2,158.301. 509 301 155x2.158.301. 508 
Install & bond Ihe Install & bond 7 Epoxy tops of Install & bond the Install & bond 8 

remaining 60 fiducial tubes in tubes, install remaining 70 fiducial tubes in 
tubes In stereo ~ slereo layer nine :... shear plates, layer ..... tubes in phi layer :... phi layer eight 

layer nine """ .... eight r- eight """ 
1.9 2.3 5.9 2.2 

1 ,51, 101x4.151. 101x4,154x7.306 1.2,51, 101x3, 151. 1,51, 101x4, 151. 101x4,154x8.306 
155x2,158.301 301 155x2.158.3O 1 
.5.6 

494 495 496 497 498 
1,2,51, 101x3, 151, 101x4,154x7.306. 1,51,101x4,151, 1.2.51,1 01x3.151, 1.51.101x4 
301 510 155x2, 158,30 1, 301 

Epoxy tops of Install & bond 7 Install & bond the Epoxy tops of Assemble top 
tubes. install fiducial tubes in remaining 60 tubes. install edge members to 

shear plates, layer .... stereo layer ten ..... tubes in stereo ..... shear plates. laye .... the side & top 
nine ... ... layer len -.. ten .... plate 

2.2 1.9 5.7 2.0 
1.2,51,101x3.151. 101x4,154x7.306 1,51, 101x4, 151. 1,2.51, 101x3, 151. 1,51,101x4 

301 155x2.158.301 301 

501 500 
.6.5 

499 
54,104,157,159 101x4 101x6, 102x2, 160 

Remove the Assemble outer Electrical harness 
MBW3-214-Oct 5 side plates and plumbing 

.... module from the :... ... installation and .... tool and place in 
... ..... hook-up 

1.0 storage 8.4 24.2 
54,104.152,157. 101x4 101x6.102x2.160 

. 159.514 
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Activity 72 BW3-2/4-5 Prod 
Resource 1 Slinq Allocated 25 Deallocated 25 Difference 0 
Resource 2 Vacuum Slinq Allocated 11 Deallocated 11 Difference 0 
Resource 51 LitHoist AsyBld Allocated 25 Deallocated 25 Difference 0 
Resource 54 HvyHoist AsyBld Allocated 1 Deallocated 1 Difference 0 
Resource 101 Worker Allocated 139 Deallocated 139 Difference 0 
Resource 102 Test Enqineer Allocated 2 Deallocated 2 Difference 0 
Resource 104 Riqqer Crew Allocated 1 Deallocated 1 Difference 0 
Resource 105 Aliqnment Crew Allocated 1 Deallocated 1 Difference 0 
Resource 151 Bondinq Weiqhts Allocated 21 Deallocated 21 Difference 0 
Resource 152 FinalAssblyTool Allocated 1 Deallocated 1 Difference 0 
Resource 154 FidTubeStrqback Allocated 74 Deallocated 74 Difference 0 
Resource 155 Tube Stronqback Allocated 20 Deallocated 20 Difference 0 
Resource 157 Mod Sprder Beam Allocated 1 Deallocated 1 Difference 0 
Resource 158 TubeBondinqRack Allocated 10 Deallocated 10 Difference 0 
Resource 159 BWTRotationTool Allocated 1 Deallocated 1 Difference 0 
Resource 160 BW1TestComputer Allocated 1 Deallocated 1 Difference 0 
Resource 301 1hr AdhesivDisp Allocated 21 Deallocated 21 Difference 0 
Resource 306 15min Glue Disp Allocated 10 Deallocated 10 Difference 0 

CA:> Resource 501 7 BW3 Th 1 FIT Allocated 1 Deallocated 0 Difference 1 
CA:> Resource 502 7 BW3 Th 2 FIT Allocated 1 Deallocated 0 Difference 1 
c.oJ Resource 503 7 BW3 Th 3 FIT Allocated 1 Deallocated 0 Difference 1 

Resource 504 7 BW3 Th 4 FIT Allocated 1 Deallocated 0 Difference 1 
Resource 505 7 BW3 Phi 5 FIT Allocated 1 Deallocated 0 Difference 1 
Resource 506 7 BW3 Phi 6 FIT Allocated 1 Deallocated 0 Difference 1 
Resource 507 7 BW3 Phi 7 FIT Allocated 1 Deallocated 0 Difference 1 
Resource 508 7 BW3 Phi 8 FIT Allocated 1 Deallocated 0 Difference 1 
Resource 509 7 BW3 Str9 FIT Allocated 1 Deallocated 0 Difference 1 
Resource 510 7BW3 Str 10 FIT Allocated 1 Deallocated 0 Difference 1 
Resource 514 MBW3-2/4-0CT 5 Allocated 0 Deallocated 1 Difference -1 
Resource 521 77 BW3 Theta 1 Allocated 1 Deallocated 0 Difference 1 
Resource 522 77 BW3 Theta 2 Allocated 1 Deallocated 0 Difference 1 
Resource 523 77 BW3 Theta 3 Allocated 1 Deallocated 0 Difference 1 
Resource 524 77 BW3 Theta 4 Allocated 1 Deallocated 0 Difference 1 
Resource 525 77 BW3 Phi 5 Tu Allocated 1 Deallocated 0 Difference 1 
Resource 526 77 BW3 Phi 6 Tu Allocated 1 Deallocated 0 Difference 1 
Resource 527 77 BW3 Phi7 Tub Allocated 1 Deallocated 0 Difference 1 
Resource 528 77 BW3 Phi 8 Tu Allocated 1 Deallocated 0 Difference 1 
Resource 529 77 BW3 Streo9 T Allocatedi 1 Deallocated 0 Difference 1 
Resource 530 77 BW3 Str 10 T Allocated 1 Deallocated 0 Difference 1 

SDC-92-390 



BW3-2/4-0ct 5 Single Middle, Actlvlyt '72 

O.A. 465 
Assemble side and end plates, bottom edge members and gussets 

FUNCnON Allocate De-Al1ocate TIME SEa 
1 Remove side plates (4) from storage and place In vertical support rack 1,51,101x4 0 1.58 1 
2 Remove bottom edge details from storage and place on side plate edge 0 1,51 0.53 2 
3 Install bobs thru edge members Into side plates and torque bobs 0 101x4 4.20 2 
4 FinishO.A. 0 0 0.00 3 
5 
6 

c,., 7 

c,., 8 
~ 9 

10 

RESOURCES 1,51,101x4 1,51,101x4 

TOTAL SPAN 5.78 

TOTAL HOURS 8.31 
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BW3-2/4-0ct 5 Single Middle, Actlvlyt 1#72 

O.A. 466 
Load & locate onto final assembly fixture 

FUNCTlON Allocate De-Allocate TlME SEa 
1 move the plates (4) from the vertical support rack to the final assembly tool 1,51,101x4,152 1,51 1.10 1 
2 Pin the plates thru the tooling holes to the tool side suports and secure 0 0 2.10 2 
3 Assemble the sides into -box- using the corner plates (4 places) and bolts 0 101x4 5.30 2 
4 Verify the alignment of the "box- 105 105 0.25 3 
5 

W 
6 
7 

W 8 
CJl 9 

10 

RESOURCES 1,51,101x4,105, 1,51,101x4,105 
152 

TOTAL SPAN 6.65 

TOTAL HOURS 8.75 
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BW3-2/4-0ct 5 Single Middle, Actlvlyt #72 

O.A. 467 
Install & bond bottom plate details 

FUNCTION Allocate De·Allocate TIME SEa 
1 Allocate resources 1,2,51,101x5,151, 0 0.00 1 

301 
2 Apply epoxy to the bottom edge members at bottom plate interface 0 0 2.31 2 
3 Apply epoxy to one side of the doubler strips and locate In tool 0 0 2.31 2 
4 load sections of bottom plates and position, place bonding weights 0 0 8.40 2 

(j.j 
5 De-allocate resources 0 1,2,51,101 x5,301 0.00 3 
6 Cure epoxy 0 0 1.00 4 

(j.j 7 Remove bonding weights 1,51,101x2 1,51,101x2,151 2.10 5 
C":' 8 

9 
10 

RESOURCES 1,2,51,101x5,151, 1,2,51,101x5,151, 
301 301 

TOTAL SPAN 11.50 

TOTAL HOURS 16.12 
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BW3-2/4-0ct 5 Single Middle, Actlvlyt #72 

O.A. 468 
Install & bond 7 fiducial tubes in theta layer one 

FUNCTION Allocate De·Allocate llME SEa 
1 Allocate tubes 501.154x7 0 0.00 1 
2 Attach fiducial strong back to drift cell tubes 101x4 0 0.35 2 
3 Allocate resources 306 0 0.00 3 
4 Apply epoxy to the tubes 0 0 0.06 4 nIp 
5 Insert tubes into the side plates. pin in place and cure epoxy 0 0 1.17 4 nIp 

c.v 6 De-allocate resources 0 306 0.00 5 

c.v 7 Remove strong backs and store 0 154x7 0.35 6 
,! 8 De-allocate resources 0 101x4 0.00 7 

9 
10 

RESOURCES 101x4.154x7.306. 101 x4.154x7.306 
501 

TOTAL SPAN 1.87 

TOTAL HOURS 1.93 
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O.A. 
FUNCTION 

1 
2 
3 
4 
5 

c.v 
c.v 6 
CAl 7 

8 
9 
10 

BW3-2/4-0ct 5 Single Middle, Actlvlyt '72 

469 
Insta" & bond the remaining 61 tubes in theta layer one 

Attach standard strongback to the drift cell tube 
Allocate resources 
Apply epoxy to the tube 
Insert tube into side plates, pin in position, remove strongback 
Position the alignment racks, pull vacuum, add weight and cure 

De·a"ocate resources 
Release the vacuum, remove the weights and the alignment racks 

Allocate 
101 x4,155x2,521 
1,51,151,158,301 

0 
0 
0 

0 
0 

RESOURCES 1,51,101 x4,151, 
155x2, 158,30 " 

521 
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De·Allocate 
0 
0 
0 
0 
0 

1,51,155x2,301 
101x4,151,158 

1,51,101x4,151, 
155x2,158,301 

TIME 
0.51 
0.00 
0.51 
2.54 
0.93 

0.00 
0.47 

TOTAL SPAN 3.52 

TOTAL HOURS 4.96 

SEa 
1 
2 
3 nIp 
3 nIp 
3 nIp 

4 
5 



BW3-2/4-0ct 5 Single Middle, Actlvlyt #72 

O.A. 470 
Epoxy diagonal stiffeners & tops of tubes, install stiffeners & plates, layer one 

FUNcnON 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Apply epoxy to the diagonal stiffeners and place into the assembly 
Apply epoxy to the tops of the tubes (7 passes) 
Load the shear plates and position, place bonding weights 

Page 1 Rev "EO 1217192 BroganIMMAG 

Allocate 
101x3,301 
1,2,51,151 

o 

De-Allocate 
o 

301 
l,2,51,101x3,151 

RESOURCES l,2,51,101x3,151, l,2,51,101x3,151, 
301 301 

nME 
1.13 
0.58 
1.00 

TOTAL SPAN 2.71 

TOTAL HOURS 2.71 

SEa 
1 
2 nls 
3 nls 



BW3-2/4-0ct 5 Single Middle, Actlvlyt #72 

O.A. 471 
Install & bond 7 fiducial tubes in Ihela layer two 

FUNCTION Allocate De-Allocate TIME SEa 
1 Allocate tubes 502,154x7 0 0.00 1 
2 Attach fiducial strong back to drift cell tubes 101x4 0 0.35 2 
3 Allocate resources 306 0 0.00 3 
4 Apply epoxy to the tubes 0 0 0.06 4 nIp 
5 Insert tubes into the side plates, pin in place and cure epoxy 0 0 1.17 4 nIp 

W 6 De-allocate resources 0 306 0.00 5 
.;:a.. 7 Remove strongbacks and store 0 154x7 0.35 6 
C' 8 De-allocate resources 0 101x4 0.00 7 

9 
10 

RESOURCES 101x4,154x7,306, 101 x4,154x7,306 
502 

TOTAL SPAN 1.87 

TOTAL HOURS 1.93 

Page 1 Rev "E- 1217192 Brogan/MMAG 



O.A. 
FUNCTION 

1 
2 
3 
4 
5 

c.v 6 

~ 
7 

~. 8 
9 
10 

BW3-2/4-0ct 5 Single Middle. Actlvlyt #72 

472 
Install & bond the remaining 61 tubes in theta layer two 

Attach standard strongback to the drift cell tube 
Allocate resources 
Apply epoxy to the tube 
Insert tube into side plates, pin in position, remove strongback 
Position the alignment racks, pull vacuum, add weight and cure 
De-allocate resources 
Release the vacuum, remove the weights and the alignment racks 

Allocate 
101 x4,155x2,522 
1,51,151,158,301 

0 
0 
0 
0 
0 

RESOURCES 1,51,101x4,151, 
155x2,158,301, 

522 
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De·Allocate 
0 
0 
0 
0 
0 

1,51,155x2,301 
101 x4,151,158 

1,51,101x4,151, 
155x2,158,301 

TIME 
0.51 
0.00 
0.51 
2.54 
0.93 
0.00 
0.47 

TOTAL SPAN 3.52 

TOTAL HOURS 4.96 

SEa 
1 
2 
3 nIp 
3 nIp 
3 nIp 
4 
5 



tlW3-2/4-0ct 5 Single Middle, Actlvlyt #72 

O.A. 473 
FUNCTION 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Epoxy diagonal stiffeners & tops of tubes. install stiffeners & plates. layer two 

Apply epoxy to the diagonal stiffeners and place into the assembly 
Apply epoxy to the tops of the tubes (7 passes) 
Load the shear plates and position. place bonding weights 

Allocate 
101x3.301 
1.2.51.151 

o 

De·Allocate 
o 

301 
1.2.51.101x3.151 

TIME 
1.13 
0.58 
1.00 

RESOURCES 1.2,51,101x3,151, 1,2,51.101x3,151. 
301 301 

TOTAL SPAN 2.71 

TOTAL HOURS 2.71 
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SEa 
1 
2 nls 
3 nls 



BW3-2/4-0ct 5 Single Middle, Actlvlyt #72 

O.A. 474 
Install & bond 7 fiducial tubes In theta layer three 

FUNCTION Allocate De·Allocate TIME SEa 
1 Allocate tubes 503,154x7 0 0.00 1 
2 Attach fiducial strong back to drift cell tubes 101x4 0 0.35 2 
3 Allocate resources 306 0 0.00 3 
4 Apply epoxy to the tubes 0 0 0.06 4 nIp 
5 Insert tubes Into the side plates, pin In place and cure epoxy 0 0 1.17 4 nIp 

C,.t.J 6 De-allocate resources 0 306 0.00 5 
~ 7 Remove strong backs and store 0 154x7 0.35 6 
'" , - 8 De-allocate resources 0 101x4 0.00 7 

9 
10 

RESOURCES 101 x4,154x7,306, 101x4,154x7,306 
503 

TOTAL SPAN 1.87 

TOTAL HOURS 1.93 
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O.A. 
FUNCTION 

1 
2 
3 
4 
5 

c.v 
~ 6 

..... 7 -, 
8 
9 
10 

BW3-2/4-0ct 5 Single Middle, Actlvlyt ##72 

475 
Install & bond the remaining 61 tubes in theta layer three 

Attach standard strongback to the drift cell tube 
Allocate resources 
Apply epoxy to the tube 
Insert tube into side plates, pin In position, remove strongback 
Position the alignment racks, pull vacuum, add weight and cure 

De-allocate resources 
Release the vacuum, remove the weights and the alignment racks 

Allocate 
101x4,155x2,523 
1,51,151,158,301 

0 
0 
0 

0 
0 

RESOURCES 1,51,101x4,151, 
155x2,158,301, 

523 
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De·Allocate 
0 
0 
0 
0 
0 

1,51,155x2,301 
101x4,151,158 

1,51,101x4,151, 
155x2,158,30 1 

TIME 
0.51 
0.00 
0.51 
2.54 
0.93 

0.00 
0.47 

TOTAL SPAN 3.52 

TOTAL HOURS 4.96 

SEa 
1 
2 
3 nIp 
3 nIp 
3 nIp 

4 
5 



BW3-2/4-0ct 5 Single Middle, Actlvlyt #72 

O.A. 476 
FUNCTION 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Epoxy diagonal stiffeners & tops of tubes, Install stiffeners & plates, layer three 

Apply epoxy to the diagonal stiffeners and place Into the assembly 
Apply epoxy to the tops of the tubes (7 passes) 
Load the shear plates and position, place bonding weights 

Allocate 
101x3,301 
1,2,51,151 

o 

De"Allocate 
o 

301 
1,2,51,101 x3,151 

TIME 
1.13 
0.58 
1.00 

RESOURCES 1,2,51,101x3,151, 1,2,51,101x3,151, 
301 301 

TOTAL SPAN 2.71 

TOTAL HOURS 2.71 
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SEa 
1 
2 nls 
3 nls 



BW3-2/4-0ct 5 Single Middle. Actlvlyt #72 

O.A. 477 
Install & bond 7 fiducial tubes in theta layer four 

FUNCTION Allocate De·Allocate TIME SEa 
1 Allocate tubes 504,154x7 0 0.00 1 
2 Attach fiducial strong back to drift cell tubes . 101x4 0 0.35 2 
3 Allocate resources 306 0 0.00 3 
4 Apply epoxy to the tubes 0 0 0.06 4 nIp 
5 Insert tubes into the side plates, pin in place and cure epoxy 0 0 1.17 4 nIp 

~ 6 De-allocate resources 0 306 0.00 5 
~ 7 Remove strongbacks and store 0 154x7 0.35 6 
C.' 8 De-allocate resources 0 101x4 0.00 7 

9 
10 

RESOURCES 101 x4,154x7,306, 101 x4,154x7,306 
504 

TOTAL SPAN 1_87 

TOTAL HOURS 1.93 
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BW3-2/4-0ct 5 Single Middle, Actlvlyt #72 

O.A. 478 
Install & bond the remaining 61 tubes in theta layer four 

FUNcnON Allocate De·Allocate nME SEa 
1 Attach standard strongback to the drift cell tube 101x4,155x2,524 0 0.51 1 
2 Allocate resources 1,51,151,158,301 0 0.00 2 
3 Apply epoxy to the tube 0 0 0.51 3 nIp 
4 Insert tube into side plates, pin in poshion, remove strongback 0 0 2.54 3 nIp 
5 Poshion the alignment racks, pull vacuum, add weight and cure 0 0 0.93 3 nIp 

v" 6 De-allocate resources 0 1,51,155x2,301 0.00 4 
~ 
........ 1 7 Release the vacuum, remove the weights and the alignment racks 0 101x4,151,158 0.47 5 

8 
9 
10 

RESOURCES 1,51,101x4,151, 1,51,101x4,151, 
155x2,158,301, 155x2,158,301 

524 

TOTAL SPAN 3.52 

TOTAL HOURS 4.96 
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BW3-2/4-0ct 5 Single Middle, Actlvlyt #72 

O.A. 479 
FUNcnON 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Epoxy diagonal stiffeners & tops of tubes, instan stiffeners & plates, layer four 

Apply epoxy to the diagonal stiffeners and place into the assembly 
Apply epoxy to the tops of the tubes (7 passes) 
load the shear plates and position, place bonding weights 

Allocate 
101x3,301 
1,2,51,151 

o 

De-Allocate 
o 

301 
1,2,51,101x3,151 

TIME 
1.13 
0.58 
1.00 

RESOURCES 1,2,51,101x3,151, 1,2,51,101x3,151, 
301 301 

TOTAL SPAN 2.71 

TOTAL HOURS 2.71 
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SEa 
1 
2 nls 
3 nls 



BW3-2/4-0ct 5 Single Middle, Actlvlyt #72 

O.A. 480 
Install & bond 8 fiducial tubes In phi layer five 

FUNCTION Allocate De-Allocate TIME SEa 
1 Allocate tubes 505,154x8 0 0.00 1 
2 Attach fiducial strong back to drift cell tubes 101x4 0 0.40 2 
3 Allocate resources 306 0 0.00 3 
4 Apply epoxy to the tubes 0 0 0.07 4 nIp 
5 Insert tubes into the side plates, pin in place and cure epoxy 0 0 1.33 4 nIp 

c,.., 6 De-allocate resources 0 306 0.00 5 

~ 7 Remove strong backs and store 0 154x8 0.40 6 

c.o 8 De-allocate resources 0 101x4 0.00 7 
9 
10 

RESOURCES 101 x4,154x8,306, 101 x4,154x8,306 
505 

TOTAL SPAN 2.13 

TOTAL HOURS 2.20 
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O.A. 
FUNCnON 

1 
2 
3 
4 
5 

c,., 
6 CJ1 

C, 7 
8 
9 
10 

BW3-2/4-0ct 5 Single Middle, Actlvlyt #72 

481 
Install & bond the remaining 70 tubes in phi layer five 

Attach standard strongback to the drift cell tube 
Allocate resources 
Apply epoxy to the tube 
Insert tube into side plates, pin in position, remove strongback 
Position the alignment racks, pull vacuum, add weight and cure 

De-allocate resources 
Release the vacuum, remove the weights and the alignment racks 

Allocate 
101x4,155x2,525 
1,51,151,158,301 

0 
0 
0 

0 
0 

RESOURCES 1,51,101x4,151, 
155x2,158,301, 

525 
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De-Allocate 
0 
0 
0 
0 
0 

1,51,155x2,301 
101x4,151,158 

1,51,101x4,151, 
155x2,158,301 

nME 
0.58 
0.00 
0.58 
2.92 
1.07 

0.00 
0.53 

TOTAL SPAN 4.03 

TOTAL HOURS 5.68 

SEQ 
1 
2 
3 nIp 
3 nIp 
3 nIp 

4 
5 



BW3-2/4-0ct 5 Single Middle. Actlvlyt #72 

O.A. 482 
Epoxy tops of tubes, install shear plates, layer five 

FUNCTION TIME SEa 
1 Apply beads of epoxy in between the tubes (8 passes) and 10 the tops of the 

Allocate 
101x3,301 

De-Allocate 
301 1.33 1 nls 

tubes (8 passes) 
2 load the shear plates and position, place bonding weights 
3 
4 

CV 5 
c"'1 6 
I- 7 

8 
9 
10 

Page 1 Rev "E" 1217192 Brogan/MMAG 

1,2,51,151 1,2,51,101x3,151 1.00 2 nls 

RESOURCES 1,2,51,101x3,151, 1,2,51,101x3,151, 
301 301 

TOTAL SPAN 2.33 

TOTAL HOURS 2.33 



BW3-2/4-0ct 5 Single Middle, Actlvlyt #72 

O.A. 483 
Install & bond 8 fiducial tubes In phi layer six 

FUNCnON Allocate De·Allocate nME SEQ 
1 Allocate tubes 506,154x8 0 0.00 1 
2 Attach fiducial strong back to drift cell tubes 101x4 0 0.40 2 
3 Allocate resources 306 0 0.00 3 
4 Apply epoxy to the tubes 0 0 0.07 4 nIp 
5 Insert tubes into the side plates, pin in place and cure epoxy 0 0 1.33 4 nIp 

C..:> 6 De-allocate resources 0 306 0.00 5 
c.., 7 Remove strong backs and store 0 154x8 0.40 6 
l'v 8 De-allocate resources 0 101x4 0.00 7 

9 
10 

RESOURCES 101 x4, 154x8,306, 101 x4, 154x8,306 
506 

TOTAL SPAN 2.13 

TOTAL HOURS 2.20 
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O.A. 
FUNCTION 

1 
2 
3 
4 
5 

c.v 6 , ... 1 
~, 7 

8 
9 
10 

BW3-2/4-0ct 5 Single Middle, Activity ##72 

484 
Install & bond the remaining 70 tubes in phi layer six 

Attach standard strongback to the drift cell tube 
Allocate resources 
Apply epoxy to the tube 
Insert tube into side plates, pin in position, remove strongback 
Position the alignment racks, pull vacuum, add weight and cure 

De-allocate resources 
Release the vacuum, remove the weights and the alignment racks 

Allocate 
101x4,155x2,526 
1,51,151,158,301 

0 
0 
0 

0 
0 

RESOURCES 1,51,101x4,151, 
155x2,158,301, 

526 
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De-Allocate 
0 
0 
0 
0 
0 

1,51,155x2,301 
101 x4,151,158 

1,51,101x4,151, 
155x2,158,301 

TIME 
0.58 
0.00 
0.58 
2.92 
1.07 

0.00 
0.53 

TOTAL SPAN 4.03 

TOTAL HOURS 5.68 

SEa 
1 
2 
3 nIp 
3 nIp 
3 nIp 

4 
5 



BW3-2/4-0ct 5 Single Middle, Activity #72 

O.A. 485 
Epoxy tops of tubes, install shear plates, layer six 

FUNcnON nME SEa 
1 Apply beads of epoxy in between the tubes (8 passes) and to the tops of the 

Allocate 
101x3,301 

De-Allocat. 
301 1.33 1 nls 

tubes (8 passes) 
2 Load the shear plates and poSition, place bonding weights 
3 
4 

c.v 5 
err 6 
~ 7 

8 
9 
10 

Page 2 Rev "E" 1217192 BroganlMMAG 

1,2,51,151 l,2,Sl,101x3,lS1 1.00 2 nls 

RESOURCES l,2,Sl,101x3,151, l,2,Sl,101x3,lSl, 
301 301 

TOTAL SPAN 2.33 

TOTAL HOURS 2.33 



BW3-2/4-0ct 5 Single Middle, Activity #72 

O.A. 486 
Install & bond B fiducial tubes in phi layer seven 

FUNCTION Allocate De·Allocate TIME SEa 
1 Allocate tubes 507,154xB 0 0.00 1 
2 Attach fiducial strong back to drift cell tubes 101x4 0 0.40 2 
3 Allocate resources 306 0 0.00 3 
4 Apply epoxy to the tubes 0 0 0.07 4 nIp 
5 Insert tubes into the side plates, pin in place and cure epoxy 0 0 1.33 4 nIp 
6 De-allocate resources 0 306 0.00 5 

CV 7 Remove strongbacks and store 0 154xB 0.40 6 
c.,1 B De-allocate resources 0 101x4 0.00 7 
C,;! 9 

10 

RESOURCES 101 x4,154xB,306, 101 x4,154xB,306 
507 

TOTAL SPAN 2.13 

TOTAL HOURS 2.20 
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O.A. 
FUNCTION 

1 
2 
3 
4 
5 

CV 6 c..1 7 -, .... ' 8 
9 
10 

BW3-2/4-0ct 5 Single Middle, Activity #72 

487 
Install & bond the remaining 70 tubes in phi layer seven 

Attach standard strong back to the drift cell tube 
Allocate resources 
Apply epoxy to the tube 
Insert tube into side plates, pin in position, remove strongback 
Position the alignment racks, pull vacuum, add weight and cure 

De·allocate resources 
Release the vacuum, remove the weights and the alignment racks 

Allocate 
101x4,155x2,527 
1,51,151,158,301 

0 
0 
0 

0 
0 

RESOURCES 1,51,101x4,151, 
155x2,158,301, 

527 
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De-Allocate 
0 
0 
0 
0 
0 

1,51,155x2,301 
101x4,151,158 

1,51,101x4,151, 
155x2,158,30 1 

TIME 
0.58 
0.00 
0.58 
2.92 
1.07 

0.00 
0.53 

TOTAL SPAN 4.03 

TOTAL HOURS 5.68 

SEa 
1 
2 
3 nIp 
3 nIp 
3 nIp 

4 
5 



... ' 
'., 

BW3-2/4-0ct 5 Single Middle, Activity #72 

O.A. 488 
Epoxy tops of tubes, install shear plates, layer seven 

FUNcnON 
1 Apply beads of epoxy in between the tubes (8 passes) and to the tops of the 

tubes (8 passes) 
2 load the shear plates and position, place bonding weights 
3 
4 
5 
6 
7 
8 
9 
10 

Allocate 
101x3,301 

1,2,51,151 

De-Allocate 
301 

1,2,51,101x3,151 

nME 
1.33 

1.00 

RESOURCES 1,2,51,101x3,151, 1,2,51,101x3,151, 
301 301 

TOTAL SPAN 2.33 

TOTAL HOURS 2.33 
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SEa 
1 nls 

2 nls 



BW3-2/4-0ct 5 Single Middle, Activity #72 

O.A. 489 
Install & bond 8 fiducial tubes in phi layer eight 

FUNCnON Allocate De-Allocate nME SEa 
1 Allocate tubes 508,154x8 0 0.00 1 
2 Attach fiducial strong back to drift cell tubes 101x4 0 0.40 2 
3 Allocate resources 306 0 0.00 3 
4 Apply epoxy to the tubes 0 0 0.07 4 nIp 
5 Insert tubes into the side plates, pin in place and cure epoxy 0 0 1.33 4 nIp 

c.v 6 De-allocate resources 0 306 0.00 5 
CJ'1 7 Remove strongbacks and store 0 154x8 0.40 6 
ex' 8 De-allocate resources 0 101x4 0.00 7 

9 
10 

RESOURCES 101 x4,154x8,306, 101 x4,154x8,306 
508 

TOTAL SPAN 2.13 

TOTAL HOURS 2.20 
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O.A. 
FUNCnON 

1 
2 
3 
4 
5 

c.v 6 

CJ1 7 
C,(, 8 

9 
10 

BW3-2/4-0ct 5 Single Middle, Activity #72 

490 
Install & bond the remaining 70 tubes in phi layer eight 

Allocate 
Attach standard strongback to the drift cell tube 101 x4,155x2,528 
Allocate resources 1,51,151,158,301 
Apply epoxy to the tube 0 
Insert tube into side plates, pin in position, remove strongback 0 
Apply epoxy and install the six load distributors at specified locations 0 
Position the alignment racks, pull vacuum, add weight and cure 
De-allocate resources 
Release the vacuum, remove the weights and the alignment racks 

0 
0 
0 

RESOURCES 1,51,101x4,151, 
155x2,158,301, 

528 
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De-Allocate 
0 
0 
0 
0 
0 
0 

1,51,155x2,301 
101x4,151,158 

1,51,101x4,151, 
1SSx2,158,301 

nME 
0.58 
0.00 
0.58 
2.92 
0.20 
1.07 
0.00 
0.53 

TOTAL SPAN 4.03 

TOTAL HOURS 5.88 

SEa 
1 
2 
3 nIp 
3 nIp 
3 nIp 
3 nIp 
4 
5 



O.A. 
FUNCTION 

1 

2 
3 
4 

c.v 5 
C") 6 

0 7 
8 
9 
10 

BW3-2/4-0ct 5 Single Middle, Activity '72 

491 
Epoxy tops of tubes, install shear plates, layer eight 

Apply beads of epoxy in between the tubes (8 passes) and to the tops of the 
tubes (8 passes) 
Load the shear plates and position, place bonding weights 

Allocate 
101x3,301 

1,2,51,151 

De-Allocate 
301 

1,2,51,1 01x3, 151 

TIME SEa 
1.33 1 nls 

1.00 2 nls 

RESOURCES 1,2,51,101x3,151, 1,2,51,101x3,151, 
301 301 

TOTAL SPAN 2.33 

TOTAL HOURS 2.33 
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BW3-2/4-0ct 5 Single Middle, Activity #72 

O.A. 492 
Install & bond 7 fiducial tubes in stereo layer nine 

FUNCTlON A"ocate De·A"ocate TlME SEa 
1 Allocate tubes 509,154x7 0 0.00 1 
2 Attach fiducial strong back to drift cell tubes 101x4 0 0.35 2 
3 Allocate resources 306 0 0.00 3 
4 Apply epoxy to the tubes 0 0 0.06 4 nIp 
5 Insert tubes into the side plates, pin in place and cure epoxy 0 0 1.17 4 nIp 

CV 6 De·allocate resources 0 306 0.00 5 
CO) 7 Remove strongbacks and store 0 154x7 0.35 6 
~. 8 De·allocate resources 0 101x4 0.00 7 

9 
10 

RESOURCES 101 x4,154x7,306, 101x4,154x7,306 
509 

TOTAL SPAN 1.87 

TOTAL HOURS 1.93 
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BW3-2/4-0ct 5 Single Middle, Activity #72 

O.A. 493 
Install & bond the remaining 60 tubes in stereo layer nine 

FUNcnON Allocate De-Allocate nME SEa 
1 Attach standard strongback to the drift cell tube 101x4,155x2,529 0 0.50 1 
2 Allocate resources 1,51,151,158,301 0 0.00 2 
3 Apply epoxy to the tube 0 0 0.50 3 nIp 
4 Insert tube into side plates, pin in poshian, remove strongback 0 0 2.50 3 nIp 
5 Apply epoxy and install the twenty one load distributors at specified locations 0 0 0.70 3 nIp 

v." 6 Poshion the alignment racks, pull vacuum, add weight and cure 0 0 0.93 3 nIp 
,-.. 7 De-allocate resources 0 1,51,155x2,301 0.00 4 ... - 8 Release the vacuum, remove the weights and the alignment racks 0.47 f,- 0 101x4,151,158 5 

9 3 
10 

RESOURCES 1,51,101 x4,151, 1,51,101x4,151, 
155x2,158,301, 155x2,158,301 

529 

TOTAL SPAN 3.47 

TOTAL HOURS 5.60 
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O.A. 
FUNCll0N 

1 
2 
3 
4 
5 

VJ 6 
C") 7 
V-J 8 

9 
10 

BW3-2/4-0ct 5 Single Middle, Activity #72 

494 
Epoxy tops of tubes, install shear plates, layer nine 

Apply beads of epoxy in between the tubes (7 passes) and to the tops of the 
Load the shear plates and positioll, place bonding weights 

Allocate 
101x3,301 
1,2,51,151 

De-Allocate 
301 

1,2,51,101x3,151 

llME 
1.17 
1.00 

RESOURCES 1,2,51,101x3,151, 1,2,51,101x3,151, 
301 301 

TOTAL SPAN 2.17 

TOTAL HOURS 2.17 
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1 nls 
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BW3-2/4-0ct 5 Single Middle, Activity '72 

O.A. 495 
Install & bond 7 fiducial tubes in stereo layer ten 

FUNCTION Allocate Da-Allocate TIME SEa 
1 Allocate tubes 510,154x7 0 0.00 1 
2 Attach fiducial strong back to drift cell tubes 101x4 0 0.35 2 
3 Allocate resources 306 0 0.00 3 
4 Apply epoxy to the tubes 0 0 0.06 4 nIp 
5 Insert tubes into the side plates, pin in place and cure epoxy 0 0 1.17 4 nIp 

W 6 De-allocate resources 0 306 0.00 5 
C"J 7 Remove strongbacks and store 0 154x7 0.35 6 
"' -, 8 De-allocate resources 0 101x4 0.00 7 

9 
10 

RESOURCES 101 x4,154x7,306, 101 x4,154x7,306 
510 

TOTAL SPAN 1.87 

TOTAL HOURS 1.93 
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O.A. 
FUNCT10N 

1 
2 
3 
4 
5 

V.:> 6 
C) 7 
e.il 8 

9 
10 

BW3-2/4-0ct 5 Single Middle, Activity #72 

496 
Install & bond the remaining 60 tubes in stereo layer ten 

Allocate 
Attach standard strongback to the drift cell tube 101 x4, 155x2,530 
Allocate resources 1,51,151,158,301 
Apply epoxy to the tube 0 
Insert tube into side plates, pin in position, remove strongback 0 
Apply epoxy and install the twenty four load distributors at specified locations 0 
Position the alignment racks, pull vacuum, add weight and cure 
De-allocate resources 
Release the vacuum, remove the weights and the alignment racks 

0 
0 
0 

RESOURCES 1,51,101x4,151, 
155x2,158,301, 

530 
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De-Allocate 
0 
0 
0 
0 
0 
0 

1,51,155x2,301 
101x4,151,158 

1,51,101x4,151, 
155x2,158,301 

T1ME 
0.50 
0.00 
0.50 
2.50 
0.80 
0.93 
0.00 
0.47 

TOTAL SPAN 3.47 

TOTAL HOURS 5.70 

SEa 
1 
2 
3 nIp 
3 nIp 
3 nIp 
3 nIp 
4 
5 



O.A. 
FUNCTION 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

BW3·2/4·0ct 5 Single Middle, Activity #72 

497 
Epoxy tops of tubes, install shear plates, layer ten 

Apply beads of epoxy In between the tubes (7 passes) and to the tops of the 
load the top plates and position, place bonding weights 

Allocate 
101x3,301 
1,2,51,151 

De-Allocate 
301 

1,2,51,101x3,151 

TIME 
1.17 
0.80 

RESOURCES 1,2,51,101x3,151, 1,2,51,101x3,151, 
301 301 

TOTAL SPAN 1.97 

TOTAL HOURS 1.97 
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SEa 
1 nls 
2 nls 



BW3-2/4-0ct 5 Single Middle, Activity #72 

O.A. 498 
Assemble top edge members to the side & top plate 

FUNCTION Allocate De·Allocate TIME SEa 
1 Remove the top edge delails from storage and place on side plate edge 1,51,101x3 1,51 1.26 1 
2 Inslall bolts thru edge members inlo side plales and torque bolts 101 101x4 5.25 2 
3 
4 
5 

CV 6 
C':) 7 
.... ' _. 8 

9 
10 

RESOURCES 1,51,101x4 1,51,101x4 

TOTAL SPAN 6.51 

TOTAL HOURS 6.51 
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BW3-2/4-0ct 5 Single Middle, Activity #72 

O.A. 499 
Electrical harness and plumbing installation and hook-up 

FUNCnON Allocate De-Allocate TIME SEa 
1 Allocate resources 101x6 0 0.00 1 
2 Install gas manafolds and connect Tygon tubing to the drift tubes 0 0 3.94 2 
3 locate & secure the tube wiring harness, connect the leads to the drift tubes 0 0 2.55 2 
4 De-allocate resources 0 101x6 0.00 3 
5 Allocate resources 102x2,160 0 0.00 4 
6 Preform inline mfg leak test, pressurize the complet system, verify pressur~ drop 0 0 11.83 5 

(7...j with in design specifications 
C':l 7 Preform inline mfg electrical test, hook test tool (computer) and run test sequence 0 0 5.92 5 
CD to verify all connections 

8 De-allocate resources 0 102x2,160 0.00 6 
9 
10 

RESOURCES 101x6,102x2,160 101x6,102x2,160 

TOTAL SPAN 15.77 

TOTAL HOURS 24.24 
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BW3-2/4-0ct 5 Single Middle, Activity #72 

O.A. 500 
Assemble outer side plates 

FUNCTION Allocate De-Allocate TIME SEQ 
1 Remove the side plates from staging area and locate in the final assembly tool 101x4 0 3.15 1 
2 Bolt the side plates to the assembly 0 101x4 5.25 2 
3 
4 
5 
6 

CA) 7 
C') 8 
~.) 9 

10 

RESOURCES 101x4 101x4 

TOTAL SPAN 8.40 

TOTAL HOURS 8.40 
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O.A. 
FUNCTION 

1 
2 
3 
4 

5 
6 

VJ 7 
"-l 8 
0 9 

10 

BW3-2/4-0ct 5 Single Middle, Activity #72 

501 
Remove the MBW3-214-Oct 5 module from the tool and place in storage 

Remove all tooling pins and other attachment devises 
Remove the module spreader beam from storage and move to the work station 
Attach the spreader drops to the BW3 module and remove from the tool 
Move the module to the storage area, place on the rotationlinsertion tool and roll 
transfer into the module storage area 
Place the spreader back into the storage area 

Allocate 
104 

54,157 
0 

159 

0 

De-Allocate TIME 
0 0.20 
0 0.20 

152 0.20 
159,514 0.20 

54,104,157 0.20 

RESOURCES 54,104,157,159 54,104,152,157, 
159,514 

TOTAL SPAN 1.00 

TOTAL HOURS 1.00 
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SEa 
1 
2 
3 
4 

5 



BW3 Production Activity = 73 BW3-3-5 Prod OAs = 505-541 Functions = 1775-1979 



BW3-3-0ct 5 Single Center, 1 Unit, Activity #73 
505 506 507 508 509 

1,51,101x4 1,51,101x4,105, 1,2,51,101x5,151, 101x4,154x9,306, 1,51,101x4,151, 
152 301 571 155x2,158,301, 

Assemble side load & locate Install & Plnd Install & bond 9 Instan & bond the 
and end plates, onto final bottom plate fiducial tubes In remaining 81 

bottom edge .. assembly fixture .. details ... theta layer one _ ... tubes in theta 
members and r- .,. r- .,. layer one 

gussets 8.3 11.5 2l.0 2.5 
1,51,101x4 1,51,101x4,105 1,2,51,101x5,151, 101x4,154x9,306 1,51,101x4,151, 

301 155x2,158,301 

514 513 512 511 
.6.5 

510 
101x4,154x9,306, 1,2,51,101x3,151, 1,51,101x4,151, 1 01x4,154x9,306, 1,2,51,101x3,151, 
573 301 155x2,158,301, 572 301 

Install & bond 9 Epoxy tops 0' Install & bond the Install & bond 9 Epoxy tops of 
fiducial tubes In tubes, Install remciining 81 fiducial tubes In tubes, install 
theta layer three ~ shear plates, layer ~ tubes in theta :... theta layer two ~ shear plates, layer 

..... two ..... layer two .... .... one 
2.8 6.5 2.5 2.8 

101 x4,154x9,306 1,2,51,101x3,151, 1,51,101x4,151, 101x4,154x9,306 1,2,51,101x3,151, 
301 155x2,158,301 301 

.2.5 
515 516 517 518 519 

1,51,101x4,151, 1,2,51,101x3,151, 1 01 x4,154x9,306, 1,51,101x4,151, 1,2,51,101x3,151, 
155x2, 158,301, 301 574 155x2, 158,301, 301 
Install & bond the Epoxy tops of Install. bond 9 Install & bond the Epoxy tops of 

remaining 81 tubes, Instan fiducial lubes In remaining 81 tubes, install 
tubes in theta ... shear plates, layer .. theta layer four .. tubes in theta .. shear plates, laye 

layer three r- three r- r- layer four r- four 
6.5 2.8 2.5 6.5 

1,51,101x4,151, 1,2,51,101x3,151, 101x4,154x9,306 1,51,101x4,151, 1,2,51,101x3,151, 
155x2,158,301 301 155x2,158,301 301 

523 522 521 
.2.8 

520 
101 x4,154x8,306, 1,2,51,101x3,151, 1,51,101x4,151, 101x4,154x8,306, 
506 301 155x2,158,301, 505 

Install & bond 8 Epoxy tops of Install & bond the 'nstall & bond 8 
fiducial tubes In tubes, Install remaining 70 fiducial tubes in 

~ phi layer six ~ shear plates, layel ~ tubes In phi layer ~ phi layer five 
...... ...... fIVe ...... five ..... 

2.2 2.7 5.7 2.2 
101 x4,154x8,306 1,2,51,101x3,151. 1,51,101x4,151, 101x4,154x8,306 

301 155x2,158,301 
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aW3-3-0ct 5 Single Center, 1 Unit, Activity #73 
524 525 526 527 528 

1,51,101x4,151, 1 ,2,51,10Ix3, 151, 101 x4,154x8,306, 1,51,10Ix4,151, 1,2,51,10Ix3,151, 
155x2,158,301, 301 507 155x2, 158,301, 301 
Install & bond the Epoxy tops of Install & bond 8 Install & bond the Epoxy tops of 

remaining 70 tubes, Instan fiducial tubes In remaining 70 tubes, install 
tubes In phi layer ... shear plates, layer ... phi layer seven ... tubes In phi layer ... shear plates, laye 

six "... six "... "... seven "... seven 
5.7 2.1 2.2 5.7 

1,51,101x4,151, 1 ,2,51,101x3,151 , 10Ix4,154x8,306 1,51,101x4,151, 1,2,51,101x3,151, 
155x2,158,301 301 155x2,158,301 301 

533 532 531 530 
~2.1 

529 
1,51,10Ix4,151, 10Ix4,154x7,30S, 1,2,51, 101x3,151, 1,51,10Ix4,151, 101 x4, 154x8,306, 
155x2, 158,301 , 575 301 155x2,158,301, 508 
Install & bond the Install & bond 7 Epoxy tops of Install & bond the Install & bond 8 

remaining 68 fiducial tubes In tubes, Install remaining 70 fiducial tubes in 
tubes In stereo .. stereo layer nine ... shear plates, layer t... tubes In phi layer .. phi layer eight 

layer nine ~ ~ eight ., eight ., 
1.9 2.1 5.9 2.2 

1,51,101x4,151, 101x4,154x7,306 1,2,51,101x3,151, 1,51,101x4,151, 101 x4,154x8,306 
155x2,158,301 301 155x2,158,301 

.S.1 
534 535 53S 537 538 

1,2,51,101x3,151, 101x4,154x7,306, 1,51,101x4,151, 1,2,51, 101x3, 151, 1,51,101x4 
301 576 155x2, 158,301, 301 

Epoxy tops of Install & bond 7 Install & bond the Epoxy tops of Assemble top 
tubes, Install fiducial tubes In remaining 68 tubes, install edge members to 

shear plates, laye ... stereo layer ten ... tubes In stereo ... shear plates, layer ... the side & top 
nine r' r' layer ten "... ten "... plate 

2.0 1.9 6.2 2.0 
1,2,51,101x3,151, 10Ix4,154x7,306 1,51, 101x4, 151, 1,2,51,101x3,151, 1,51,101x4 

301 155x2,158301 301 

541 540 
.8.S 

539 
54,104,157,159 101x4 101 xS,1 02x2,IS0 

Move to storage Assemble outer Electrical harness 
side plates and plumbing .. .... ... installation and 

~ ~ ., 
hook-up 

1.0 11.1 27.4 
54,104,152,157, 101x4 101 x6, 1 02x2, ISO 

159516 
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Activity 73 BW3-3-5 Prod 
Resource 1 Sling Allocated 25 Deallocated 25 Difference 0 
Resource 2 Vacuum Sling Allocated 11 Deallocated 11 Difference 0 
Resource 51 LitHoist AsyBld Allocated 25 Deallocated 25 Difference 0 
Resource 54 HvyHoist AsyBld Allocated 1 Deallocated 1 Difference 0 
Resource 101 Worker Allocated 139 Deallocated 139 Difference 0 
Resource 102 Test Engineer Allocated 2 Deallocated 2 Difference 0 
Resource 104 Rigger Crew Allocated 1 Deallocated 1 Difference 0 
Resource 105 Alignment Crew Allocated 1 Deallocated 1 Difference 0 
Resource 151 Bonding Weights Allocated 21 Deallocated 21 Difference 0 
Resource 152 FinalAssblyTool Alloc.ted 1 Deallocated 1 Difference 0 
Resource 154 FidTUbeStrgback Allocated 82 Deallocated 82 Difference 0 
Resource 155 Tube Strongback Allocat~d 2Q . Deallocated 20 Difference 0 
Resource 157 Mod Sprder Beam Allocated 1 Deallocated 1 Difference 0 
Resource 158 TubeBondingRack Allocated 10 Deallocated 10 Difference 0 
Resource 159 BWTRotationTool Allocated ~ Deallocated 1 Difference 0 
Resource 160 BW1TestComputer Allocated 1 Deallocated 1 Difference 0 
Resource 301 1hr AdhesivDisp Allocated 21 Deallocated 21 Difference 0 
Resource 306 15min Glue Disp Allocated 10 Deallocated 10 Difference 0 
Resource 505 7 BW3 Phi 5 FIT Allocated 1 Deallocated 0 Difference 1 

c.v Resource 506 7 BW3 Phi 6 FIT Allocated 1 Deallocated 0 Difference 1 
....... 1 Resource 507 7 BW3 Phi 7 FIT Allocated 1 Deallocated 0 Difference 1 .... 
1+-. Resource 508 7 BW3 Phi 8 FIT Allocated 1 Deallocated 0 Difference 1 

Resource 516 MBW3-3- OCT 5 Allocated 0 Deallocated 1 Difference -1 
Resource 525 77 BW3 Phi 5 Tu Allooated 1 Deallocated 0 Difference 1 
Resource 526 77 BW3 Phi 6 Tu Allocated 1 Deallocated 0 Difference 1 
Resource 527 77 BW3 Phi7 Tub Allocated 1 Deallocated 0 Difference 1 
Resource 528 77 BW3 Phi 8 Tu Allocated 1 Deallocated 0 Difference 1 
Resource 571 9 BW3 Theta 1 T Allocated 1 Deallocated 0 Difference 1 
Resource 572 9 BW! Theta 2 T Allocated 1 Deallocated 0 Difference 1 
Resource 573 9 BW3 Theta 3 T Allocated 1 Deallocated 0 Difference 1 
Resource 574 9 BW3 Theta 4 T Allocated 1 Dealtocated 0 Difference 1 
Resource 575 7 BW3 Stereo9 T Allocated 1 Deallocated 0 Difference 1 
Resource 576 7 BW3 Stereo10T Allocated 1 Deallocated 0 Difference 1 
Resource 577 81 BW3 Theta 1T Allocated 1 Deallocated 0 Difference 1 
Resource 578 81 BW3 Theta 2T Allocated 1 Deallocated 0 Difference 1 
Resource 579 81 BW3 Theta 3T Allocated 1 Deallocated 0 Difference 1 
Resource 580 81 BW3 Theta 4T Allocated 1 Deallocated 0 Difference 1 
Resource 581 72 BW3 Stereo9T Allocated 1 reallocated 0 Difference 1 
Resource 582 72 BW3 Stere10T Allocated 1 Deallocated 0 Difference 1 

SnC-92-390 



BW3-3-0ct 5 Single Center, Activity 73 

O.A. 505 
Assemble side and end plates. bottom edge members and gussets 

FUNCnON Allocate De·Allocate TIME SEa 
1 Remove side plates (4) from storage and place In vertical support rack 1,51,101x4 0 2.09 1 
2 Remove bottom edge details from storage and place on side plate edge 0 1,51 0.70 2 
3 Install bolts thru edge members Into side plates and torque bolts 0 101x4 5.54 2 
4 FinlshO.A. 0 0 0.00 3 
5 

v." 6 
",,1 7 
CJ: 8 

9 
10 

RESOURCES 1,51.101x4 1,51.101x4 

TOTAL SPAN 7.63 

TOTAL HOURS 8.33 
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BW3-3-0ct 5 Single Center. Activity 73 

O.A. 506 
Load & locate onto final assembly fixture 

FUNCTlON Allocate De·Allocate TlME SEa 
1 move the plates (4) from the vertical support rack to the final assembly tool 1.51.101x4.152 1.51 1.45 1 
2 Pin the plates thru the tooling holes to the tool side suports and secure 0 0 2.77 2 
3 Assemble the sides into "box· using the mrner plates (4 places) and bolts 0 101x4 7.00 2 
4 Verify the alignment of the "box· 105 105 0.25 3 
5 

" 6 
,1 7 .. 

8 
9 
10 

AESOURCES 1.51.101x4.105. 1.51.101x4.105 
152 

TOTAL SPAN 8.70 

TOTAL HOURS 11.47 

Page 1 Rev"F" 1217192 BroganIMMAG . 



BW3-3-0ct 5 Single Center, Activity 73 

O.A. 507 
FUNcnON 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Install & bond bottom plate details 

Allocate resources 
Apply epoxy to the bottom edge members at bottom plate interlace 
Apply epoxy to one side of the doubler strips and locate In tool 
load sections of bottom plates and position, place bonding weights 
De·allocate resources 
CUre epoxy 
Remove bonding weights 

Allocate 
1,2,51,101x5,151, 

o 
o 
o 
o 
o 

1,51,101x2 

De-Allocate 
o 
o 
o 
o 

1,2,51,101x5,301 
o 

1,51,101x2,151 

TlME 
0.00 
3.05 
3.05 
11.09 
0.00 
1.00 
2.77 

RESOURCES 1,2,51,101x5,151, 1,2,51,101xS,151, 
301 301 

TOTAL SPAN 14.86 

TOTAL HOURS ~.H 
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SEa 
1 
2 
2 
2 
3 
4 
5 



BW3-3-0ct 5 Single Center, Activity 73 

O.A. 508 
Install & bond 9 fiducial tubes In theta layer one 

FUNCnON Allocate De-Allocat. TIME SEQ 
1 Allocate tubes 571,101x4 0 0.00 1 
2 Attach ftducial strong back to drift cell tubes 154x9 0 0.45 2 
3 Allocate resources 306 0 0.00 3 
4 Apply epoxy to the tubes 0 0 0.08 4 nIp 
5 Insert tubes into the side plates, pin In place and cure epoxy 0 0 1.50 4 nip 
6 De·allocate resources 0 306 0.00 5 

c.v 7 Remove strongbacks and store 0 154x9 0.45 6 
,1 8 De·allocate resources 0 101x4 0.00 7 
cx., 9 

10 

RESOURCES 101 x4,154x9,306, 101x4,154x9,306 
571 

TOTAL SPAN 2.40 

TOTAL HOURS 2.48 
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BW3-3-0ct 5 Single Center. Activity 73 

O.A. 509 
Install & bond the remaining 81 tubas In theta layer one 

FUNCT10N Allocate De-Allocate T1ME SEa 
1 Attach standard strongback to the drift cell tube 101x4,155x2,577 0 0.68 1 
2 Allocate resources 1,51,151,158,301 0 0.00 2 
3 Apply epoxy to the tuba 0 0 0.68 3 nIp 
4 Insert tube into side plates, pin in position, remove strongback 0 0 3.38 3 nIp 
5 Position the alignment racks, pull vacuum, add weight and cure 0 0 1.20 3 nIp 
6 De-allocate resources 0 1,51,155x2,301 0.00 4 
7 Release the vacuum, remove the weights and the alignment racks 0 101x4,151,158 0.60 5 

CV 8 
...... ! 9 
c..:,' 10 

RESOURCES 1,51,101x4,151, 1,51,101x4,151, 
155x2,158,301, 1SSx2,158,301 

577 

TOTAL SPAN 4.66 

TOTAL HOURS 6.54 

Page 1 Rev -F- 1217192 BroganIMMAG 



BW3-3-0ct 5 Single Center, Activity 73 

O.A. 510 
Epoxy tops of tubes, install shear plates, layer one 

FUNcnON nME SEa 
1 Apply beads of epoxy in between the tubes (9 passes) and to the tops of the 

Allocate 
101x3,301 

De-Allocate 
301 1.50 1 nls 

tubes (9 passes) 
2 load the shear plates and position, place bonding weights 1,2,51,151 1,2,51,101x3,151 1.32 2 nls 
3 
4 
5 
6· 
7 
8 
9 
10 

RESOURCES 1,2,51,101x3,151, 1,2,51,101x3,151, 
301 301 

TOTAL SPAN 2.82 

TOTAL HOURS 2~2 
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BW3·3·0ct 5 Single Center, Activity 73 

O.A. 511 
Install & bond 9 fiducial tubes In theta layer two 

FUNCll0N Allocate De-Allocate llME SEa 
1 Allocate tubes 572,101x4 0 0.00 1 
2 Attach fiducial strong back to drift cell tubes 154x9 0 0.45 2 
3 Anocateresoun:es 306 0 0.00 3 
4 Apply epoxy to the tubes 0 0 0.08 4 nIp 
5 Insert tubes into the side plates, pin In place and cure epoxy 0 0 1.50 4 nIp 
6 De-allocate resoun:es 0 306 0.00 5 

C'".:) 7 Remove strongbacks and store 0 154x9 0.45 6 
CO 8 De-allocate resoun:es 0 101x4 0.00 7 
t-- 9 

10 

RESOURCES 101 x4,154x9,306, 101x4,154x9,306 
572 

TOTAL SPAN 2.40 

TOTAL HOURS 2_48 
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O.A. 
FUNcnON 

1 
2 
3 
4 
5 

~ 
6 

(X) 7 
(\:1 8 

9 
10 

BW3-3-0ct 5 Single Center, Activity 73 

512 
Install & bond the remaining 81 tubes In theta layer two 

Attach standard strongback to the drift cell tube 
Allocate resources 
Apply epoxy to the tube 
Insert tube Into side plates, pin In position, remove strongback 
Position the alignment racks, pull vacuum, add weight and cure 
De·allocate resources 
Release the vacuum, remove the weights and the alignment racks 

Allocat. 
101 x4,15SX2,578 
1,51,151,158,301 

0 
0 
0 
0 
0 

RESOURCES 1,51,101x4,151, 
155x2, 158,301, 

578 
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De-Allocat. 
0 
0 
0 
0 
0 

1,51,155x2,301 
101x4,151,158 

1,51,101x4,151, 
155x2,158,301 

nME 
0.68 
0.00 
0.68 
3.38 
1.20 
0.00 
0.60 

TOTAL SPAN 4.66 

TOTAL HOURS 6.54 

SEa 
1 
2 
3 nIp 
3 nIp 
3 nIp 
4 
5 



BW3-3-0ct 5 Single Center. Activity 73 

O.A. 513 
Epoxy tops of tubes, Install shear plates, layer two 

FUNcnON 
1 Apply beads of epoxy In between the tubes (9 passes) and to the tops of the 

tubes (9 passes) 
2 load the shear plates and position, place bonding weights 
3 
4 

CV 5 
CO 6 
c,..: 7 

8 
9 
10 

Allocate 
101x3,301 

1,2,51,151 

De-Allocate 
301 

1,2,51,101x3,151 

l1ME sea 
1.50 1 nls 

1.32 2 nls 

RESOURCES 1,2,51,101x3,151, 1,2,51,101x3,151, 
301 301 

TOTAL SPAN 2.82 

TOTAL HOURS 2.82 
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__ . BW3-3-0ct 5 Single Center, Activity 73 

O.A. 514 
Install & bond 9 fiducial tubes In theta layer three 

FUNCnON Allocate De-AlJocate llME SEa 
1 Allocate tubes 573,101x4 0 0.00 1 
2 Anach fiducial strong back to drift cell tubes 154x9 0 0.45 2 
3 Allocate resources 306 0 0.00 3 
4 Apply epoxy to the tubes 0 0 0.08 4 nip 
5 Insert tubes into the side plates, pin IA place and cure epoxy 0 0 1.50 4 nip 

VJ 6 De-allocate resources 0 306 0.00 5 
CO 7 Remove strongbacks and store 0 154x9 0.45 6 .. 8 De-allocate resources 0 101x4 0.00 7 .... 

9 
10 

RESOURCES 101 x4,154x9,306, 101x4,154x9,306 
573 

TOTAL SPAN 2.40 

TOTAL HOURS 2.48 

Page 1 Rev"F" 1217192 BroganIMMAG 



BW3-3-0ct 5 Single Center. Activity 73 

O.A. 515 
Install & bond the remaining 81 tubes In theta layer three 

FUNCnON Allocate De-Allocate nME SEa 
1 Attach standard strongback to the drift cell tube 101x4,155x2,579 0 0.68 1 
2 Allocate resources 1,51,151,158,301 0 0.00 2 
3 Apply epoxy to the tube 0 0 0.68 3 nIp 
4 Insert tube into side plates, pin in position, remove strongback 0 0 3.38 3 nIp 

CV 
5 Position the alignment racks, pull vacuum, add weight and cure 0 0 1.20 3 nIp 
6 De-allocate resources 0 1,51,155x2,301 0.00 4 

OJ 7 Release the vacuum, remove the weights and the alignment racks 0 101x4,151,158 0.60 5 c.:: 8 
9 
10 

RESOURCES 1.51,101x4,151, 1,51,101x4,151, 
155x2,158,301, 155x2,158,301 

579 

TOTAL SPAN 4.66 

TOTAL HOURS 6.54 
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aW3-3-0ct 5 Single Center, Activity 73 

O.A. 516 
Epoxy tops of tubes, Install shear plates, layer three 

FUNcnON TIME SEa 
1 Apply beads of epoxy In between the tubes (9 passes) and to the tops of the 

Allocate 
101x3,301 

De-Allocate 
301 1.50 1 n/s 

tubes (9 passes) 
2 load the shear plates and position, place bonding weights 
3 
4 

v:;, 5 
CO 6 
C~ 7 

8 
9 
10 

Page 1 Rev 'F' 1217192 BroganIMMAG 

1,2,51,151 1 ,2,51,1 01x3,151 1.32 2 n/s 

RESOURCES 1,2,51,101x3,151, 1,2,51,101x3,151, 
301 301 

TOTAL SPAN 2.82 

TOTAL HOURS 2.82 



BW3-3-0ct 5 Single Center, Activity 73 

O.A. 517 
Install & bond 9 fiducial tubes In theta layer four 

FUNCTlON Allocate De·Allocate TlME SEa 
1 Allocate tubes 574,101x4 0 0.00 1 
2 Attach fiducial strong back to drHt cell tubes 154x9 0 0.45 2 
3 Allocate resources 306 0 0.00 3 
4 Apply epoxy to the tubes 0 0 0.08 4 nIp 

V.:> 
5 Insert tubes Into the side plates, pin In place and cure epoxy 0 0 1.50 4 nIp 
6 De-allocate resources 0 306 0.00 5 

~ 7 Remove strongbacks and store 0 154x9 0.45 6 . ..... 8 De-allocate resources 0 101x4 0.00 7 
9 
10 

RESOURCES 101 x4,154x9,306, 101x4,154x9,306 
574 

TOTAL SPAN 2.40 

TOTAL HOURS 2.48 
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BW3-3-0ct 5 Single Center. Activity 73 

O.A. 518 
Install & bond Ihe remaining 81 tubes In theta layer four 

FUNC110N Allocate De·Allocate llME SEa 
1 Attach standard strongback to the drift cell tube 101x4,155x2,580 0 0.68 1 
2 Allocate resources 1,51,151,158,301 0 0.00 2 
3 Apply epoxy to the tube 0 0 0.68 3 nIp 
4 Insert tube Into side plates, pin In position, remove strongback 0 0 3.38 3 nIp 
5 Position the alignment racks, pull vacuum, add weight and cure 0 0 1.20 3 nIp 

c,., 
c:c 6 De-allocate resources 0 1,51,155x2,301 0.00 4 
0.1 7 Release the vacuum, remove the weights and the alignment racks 0 101x4,151,158 0.60 5 

8 
9 
10 

RESOUR(liS 1,51,101x4, lSI, 1,51,10tx4,151, 
155x2,158,301, ISSx2,158,301 

580 

TOTAL SPAN 4.66 

TOTAL HOURS 8.54 
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,. ~. _. 

BW3-3-0ct 5 Single Center, Activity 73 

O.A. 519 
Epoxy tops of tubes. Install shear plates. layer four 

FUNCTION TIME SEa 
1 Apply beads of epoxy In between the tubes (9 passes) and to the tops of the 

Allocat. 
101x3.301 

De·Allocat. 
301 1.50 1 nls 

tubes (9 passes) 
2 Load the shear plates and position. place bonding weights 1.2.51.151 1.2.51.101x3.151 1.32 2 nls 
3 
4 
5 
6 
7 
8 
9 
10 

RESOURCES 1.2.51.101x3.151. 1.2.51.101x3.151. 
301 301 

TOTAL SPAN 2.82 

TOTAL HOURS 2.82 
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aW3-3-0ct 5 Single Center, Activity 73 

O.A. 520 
Install & bond B fiducial tubes In phi layer five 

FUNCTION Allocate De-Allocat. TIME SEa 
1 Allocate tubes 505,154xB 0 0.00 1 
2 Attach fiducial strong back to drift cell tubes 101x4 0 0.40 2 
3 Allocate resources 306 0 0.00 3 
4 Apply epoxy to the tubes 0 0 0.07 4 nIp 
5 Insert tubes into the side plates, pin In place and cure epoxy 0 0 1.33 4 nIp 
6 De-allocate resources 0 306 0.00 5 

c.v 7 Remove strongbacks and store 0 154xB 0.40 6 
e,:) B De-allocate resources 0 101x4 0.00 7 
CI 9 

10 

RESOURCES 101 x4,154xB,306, 101x4,154xB,306 
505 

TOTAL SPAN 2.13 

TOTAt. HOURS 2.20 
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BW3-3-0ct 5 Single Center, Activity 73 

O.A. 521 
Install & bond the remaining 70 tubes In phi layer five 

FUNCnON Allocate De·Allocate TIME SEa 
1 Attach standard strongback to the drift cell tube 101x4.155x2.525 0 0.58 1 
2 Allocate resources 1.51.151.158.301 0 0.00 2 
3 Apply epoxy to the tube 0 0 0.58 3 nIp 
4 Insert tube Into side plates. pin In position. remove.strongback 0 0 2.92 3 nIp 

(A) 
5 Position the alignment racks. pull vacuum. add weight and cure 0 0 1.07 3 nIp 
6 De-allocate resources 0 1.51.155x2.301 0.00 4 

~ 7 Release the vacuum. remove the weights and the alignment racks 0 101X4.151.158 0.53 5 J-:. 8 
9 
10 

RESOURCES 1.51.101x4.151. 1.51.101x4.151. 
155x2.158.301. 155x2 .158.301 

525 

TOTAL SPAN 4.03 

TOTAL HOURS 5.68 
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BW3-3-0ct 5 Single Center, Activity 73 

O.A. 522 
Epoxy tops of tubes. install shear plates. layer five 

FUNCllON 
1 Apply beads of epoxy In between the tubes (8 passes) and to the tops of the 

Allocate 
101x3.301 

De-Allocate 
301 

l1ME 
1.33 

tubes (8 passes) 
2 load the shear plates and position. place bonding weights 1.2.51.151 1.2.51.101x3.151 1.32 
3 
4 
5. 
6 
7 
8 
9 
10 

RESOURCES 1.2.51.101x3.1S1. 1.2.51.101x3.151. 
301 301 

TOTAL SPAN 2.65 

TOTAL HOURS 2.65 

Page 1 Rev"F" 1217192 BroganlMMAG 

SEa 
1 nls 

2 nls 



BW3-3-0ct 5 Single Center, Activity 73 

O.A. 523 
Install & bond 8 fiducial tubes In phi layer six 

FUNCnON Allocate De-Allocate TIME SEa 
1 Allocate tubes 506,154x8 0 0.00 1 
2 Attach fiducial strong back to drift cell tubes 101x4 0 0.40 2 
3 Allocate resources 306 0 0.00 3 
4 Apply epoxy 10 the tubes 0 0 0.07 4 nIp 
5 Insert tubes into the side plates, pin In place and cure epoxy 0 0 1.33 4 nIp 

W 6 De-allocate resources 0 306 0.00 5 
~ 7 Remove strongbacks and store 0 154x8 0.40 6 
'" .... 8 De-allocate resources 0 101x4 0.00 7 

9 
10 

RESOURCES 101x4,154x8,306, 101x4,154x8,306 
506 

TOTAL SPAN 2.13 

TOTAL HOURS 2.20 
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DW3-3-0ct 5 Single Center, Activity 73 

O.A. 524 
Install & bond the remaining 70 tubes in phi layer six 

FUNcnON Allocate De-Allocate nME SEa 
1 Attach standard strongback to the drift cell tube 101x4,155x2,526 0 0.58 1 
2 Allocate resources 1,51,151,158,301 0 0.00 2 
3 Apply epoxy to the tube 0 0 0.58 3 nIp 
4 Insert tube Into side plates, pin in position, remove strongback 0 0 2.92 3 nIp 
5 Position the alignment racks, pull vacuum, add weight and cure 0 0 1.07 3 nIp 

c..v 6 De-allocate resources 0 l,51,155x2.301 0.00 4 

~ 7 Release the vacuum, remove the weights and the alignment racks 0 101x4,151,158 0.53 5 

~. 8 
9 
10 

RESOURCES l,51,101x4,151, l,51,101x4,151, 
155x2,158,301, 155x2,158,301 

526 

TOTAL SPAN 4.03 

TOTAL HOURS 5.68 
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BW3-3-0ct 5 Single Center, Activity 73 

O.A. 525 
FUNcnON 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Epoxy tops of tubes, Install shear plates, layer six 

Apply beads of epoxy In between the tubes (8 passes) and to the tops of the 
Load the shear plates and position, place bonding weights 

Allocate 
101x3,301 
1,2,51,151 

De-Allocate 
301 

l,2,51,101x3,151 

nME 
1.33 
0.80 

RESOURCES l,2,51,101x3,151, l,2,51,101x3,151, 
301 301 

TOTAL SPAN 2.13 

TOTAL HOURS 2.13 

Page 2 Rev of- 1217192 BroganlMMAO 

SEa 
1 nls 
2 nls 



BW3-3-0ct 5 Single Center. Activity 73 

O.A. 526 
Install & bond B fiducial tubes in phi layer seven 

FUNCTION Allocate De·Allocate TIME SEa 
1 Allocatewbes 507,154xB 0 0.00 1 
2 Attach fiducial strong back to drift cell tubes 101x4 0 0.40 2 
3 Allocate resources 306 0 0.00 3 
4 Apply epoxy to the tubes 0 0 0.07 4 nIp 
5 Insert tubes into the side plates, pin In place and cure epoxy 0 0 1.33 4 nIp 

V.J 6 De-allocate resources 0 306 0.00 5 
c.c 7 Remove strongbacks and store 0 154xB 0.40 6 
::".1 8 De-allocate resources 0 101x4 0.00 7 

9 
10 

RESOURCES 101 x4,154xB,306, 101x4,154xB,306 
507 

TOTAL SPAN 2.13 

TOTAL HOURS 2.20 
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O.A. 
FUNCnON 

1 
2 
3 
4 
5 

W 6 

c.c 7 

.... ' 8 ., 9 
10 

BW3-3-0ct 5 Single Center, Activity 73 

527 
Install & bond the remaining 70 tubes in phi layer seven 

Attach standard strongback to the drift cell tube 
Allocate resources 
Apply epoxy to the tube 
Insert tube into side plates, pin in position, remove strongback 
Position the alignment racks, pull vacuum, add weight and cure 
De-allocate resources 
Release the vacuum, remove the weights and the alignment racks 

Allocate 
101x4,155x2,527 
1,51,151,158,301 

0 
0 
0 
0 
0 

RESOURCES 1,51,101x4,151, 
155x2,158,301, 

527 
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De·Allocate 
0 
0 
0 
0 
0 

1,51,155x2,301 
101x4,151,158 

1,51,101x4,151, 
155x2,158,301 

nME 
0.58 
0.00 
0.58 
2.92 
1.07 
0.00 
0.53 

TOTAL SPAN 4.03 

TOTAL HOURS 5.68 

SEQ 
1 
2 
3 nIp 
3 nIp 
3 nIp 
4 
5 



BW3-3-0ct 5 Single Center, Activity 73 

O.A. 528 
FUNcnON 

1 
2 
3 
4 
5 

c.v 6 
~ 7 
0:.1 8 

9 
10 

Epoxy tops of tubes, Install shear plates, layer seven 

Apply beads of epoxy In between the tubes (8 passes) and to the tops of the 
load the shear plates and position, place bonding weights 

Allocate 
101x3.301 
1,2,51,151 

De·Allocate 
301 

l,2,51,101x3,151 

nME 
1.33 
0.80 

RESOURCES l,2.51,101x3,151, l,2,51,101x3,151, 
301 301 

TOTAL SPAN 2.13 

TOTAL HOURS 2.13 

Page 2 Rev "F" 1211192 Brogan/MMAG 

SEa 
1 nls 
2 nls 



BW3-3-0ct 5 Single Center, Activity 73 

O.A. 529 
Install & bond 8 fiducial tubes In phi layer eight 

FUNcnON Allocate De-Allocate nME SEa 
1 Allocate tubes 508,154x8 0 0.00 1 
2 Attach fiducial strong back to drift cell tubes 101x4 0 0.40 2 
3 Allocate resources 306 0 0.00 3 
4 Apply epoxy to the tubes 0 0 0.07 4 nIp 
5 Insert tubes Into the side plates, pin In place and cure epoxy 0 0 1.33 4 nIp 

VJ 6 De-allocate resources 0 306 0.00 5 ,."" -- 7 Remove strongbacks and store 0 154x8 0.40 6 
CLI 8 De-allocate resources 0 101x4 0.00 7 

9 
10 

RESOURCES 101x4,154x8,306, 101x4,154x8,306 
508 

TOTAL SPAN 2.13 

TOTAL HOURS 2.20 

Page 2 Rev"F" 1217192 BroganIMMAG 



BW3-3-0ct 5 Single Center, Activity 73 

O.A. 530 
Install & bond the remaining 70 tubes in phi layer eight 

FUNCTION Allocate De-Allocate TIME SEa 
1 Attach standard strong back to the drift cell tube 101x4,155x2,528 0 0.58 1 
2 Allocate resources 1,51,151,158,301 0 0.00 2 
3 Apply epoxy to the tube 0 0 0.58 3 nIp 
4 Insert tube into side plates, pin in position, remove strongback 0 0 2.92 3 nIp 
5 Apply epoxy and Install the six load distributors at specified locations 0 0 0.20 3 nIp 

~ 6 Position the alignment racks, pull vacuum, add weight and cure 0 0 1.07 3 nIp 
0 7 De-allocate resources 0 l,51,155x2,301 0.00 4 
0 8 Release the vacuum, remove the weights and the aflgnment racks 0 101x4,151,158 0.53 5 

9 
10 

RESOURCES l,51,101x4,151, l,51,101x4,151, 
155x2,158,301, 155x2,158,301 

528 

TOTAL SPAN 3.85 

TOTAL HOURS 5.88 

Page 2 Rev OF· 1217192 Brogan/MMAG 



BW3-3-0ct 5 Single Center, Activity 73 

O.A. 531 
FUNCTION 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Epoxy tops of tubes, Install shear plates, layer eight 

Apply beads of epoxy In between the tubes (8 passes) and to the tops of the 
Load the shear plates and position, place bonding weights 

Allocate 
101x3,301 
1,2,51,151 

De·Allocate 
301 

1,2,51,101x3,151 

TIME 
1.33 
0.80 

RESOURCES 1,2,51,101x3,151, 1,2,51,101x3,151, 
301 301 

TOTAL SPAN 2.13 

TOTAL HOURS 2.13 
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SEa 
1 nls 
2 nls 



BW3-3-0ct 5 Single Center, Activity 73 

O.A. 532 
Install & bond 7 fiducial tubes In stereo layer nine 

FUNCTlON Allocate De-Allocate TlME SEa 
1 Allocate tubes 575,154x7 0 0.00 1 
2 Attach fiducial strong back to drift cell tubes 101)(4 0 0.35 2 
3 ARocate resources 306 0 0.00 3 
4 Apply epoxy to the tubes 0 0 0.06 4 nIp 
5 Insert tubes into the side plates, pin In place and cure epoxy 0 0 1.17 4 nIp 

~ 6 De·allocate resources 0 306 0.00 5 
0 7 Remove strongbacks and store 0 154x7 0.35 6 
r~ 8 De·allocate resources 0 101)(4 0.00 7 

9 
10 

RESOURCES 101 x4,154x7,306, 101)(4,154x7,306 
575 

TOTAL SPAN 1.87 

TOTAL HOURS 1.93 
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BW3-3-0ct 5 Single Center, Activity 73 

O.A. 533 
Install & bond the remaining 68 tubes in stereo layer nine 

FUNCTION Allocate De·Allocate TIME SEa 
1 Attach standard strongback to the drift cell tube 101x4,155x2,581 0 0.57 1 
2 Allocate resources 1,51,151,158,301 0 0.00 2 
3 Apply epoxy to the tube 0 0 0.57 3 nIp 
4 Insert tube into side plates, pin in position, remove strongback 0 0 2.83 3 nIp 
5 Apply epoxy and install the twenty one load distributors at specified locations 0 0 0.70 3 nIp 

~ 6 Position the alignment racks, pull vacuum, add weight and cure 0 0 0.93 3 nIp 
a 7 De-allocate resources 0 1,51,155x2,301 0.00 4 
c..... 8 Release the vacuum, remove the weights and the alignment racks 0 101x4,151,158 0.47 5 

9 
10 

RESOURCES 1,51,101x4,151, 1,51,101x4,151, 
155x2,158,301, 1SSx2,158,301 

581 

TOTAL SPAN 3.87 

TOTAL HOURS 6.07 
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BW3-3-0ct 5 Single Center, Activity 73 

O.A. 534 
FUNcnON 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Epoxy tops of tubes, Install shear plates. layer nine 

Apply beads of epoxy In between the tubes (7 passes) and to the tops of th. 
Load the shear plates and position, place bonding weights 

Allocate 
.101x3,301 
1,2,51,151 

De-Allocate 
301 

1,2,51,101x3,151 

nME 
1.17 
0.80 

RESOURCES 1,2.51,101x3,151, 1,2,S1,101x3,151, 
301 301 

TOTAL SPAN 1.97 

TOTAL HOURS 1.97 
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SEa 
1 nls 
2 nls 



BW3-3-0ct 5 Single Center. Activity 73 

O.A. 535 
Install & bond 7 fiducial tubes In stereo layer ten 

FUNCTION Allocate o.Allocate TIME SEa 
1 Allocate tubes 576,154x7 0 0.00 1 
2 Anach fiducial strong back to drift cell tubes 101x4 0 0.35 2 
3 Allocate resources 306 0 0.00 3 
4 Apply epoxy to the tubes 0 0 0.06 4 nIp 
5 Insert tubes Into the side plates, pin In place and cure epoxy 0 0 1.17 4 nIp 
6 De-allocate resources 0 306 0.00 5 

~ 7 Remove strongbacks and store 0 154x7 0.35 6 
C 8 De-allocate resources 0 101x4 0.00 7 
01 9 

10 

RESOURCES 101 x4,1S4x7,306, 101x4,154x7,306 
576 

TOTAL SPAN 1.87 

TOTAL HOURS 1.93 
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aW3-3-0ct 5 Single Center. Activity 73 

O.A. 536 
Install & bond the remaining 68 tubes in stereo layer ten 

FUNcnON Allocata De-A"ocata TIME SEa 
1 Attach standard strongback to the drift cell tube 101x4,155x2,582 0 0.57 1 
2 Allocate resources 1,51,151,158,301 0 0.00 2 
3 Apply epoxy to the tube 0 0 0.57 3 nIp 
4 Insert tube into side plates, pin in position, remove strongback 0 0 2.83 3 nIp 
5 Apply epoxy and install the twenty four load distributors at specified locations 0 0 0.80 3 nIp 

.::::.. 6 Position the alignment racks, pull vacuum, add weight and cure 0 0 0.93 3 nIp 

0 7 De·allocate resources 0 1,51,155x2,301 0.00 4 
C.' 8 Release the vacuum, remove the weights and the alignment racks 0 101x4,151,158 0.47 5 

9 
10 

RESOURCES 1,51,101x4,151, 1,51,101x4,151, 
155x2,158,301, 155x2,158,301 

582 

TOTAL SPAN 3.87 

TOTAL HOURS 6.17 
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BW3-3-0ct 5 Single Center, Activity 73 

O.A. 537 
FUNCTION 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Epoxy tops of tubes, Install shear plates, layer ten 

Apply beads of epoxy in between the tubes (7 passes) and to the tops of the 
load the shear plates and position, place bonding weights 

Allocate 
101x3,301 
1,2,51,151 

De-Allocate 
301 

1,2,5t,101x3,151 

TIME 
1.17 
0.80 

RESOURCES 1,2,51,101x3,15t, 1,2,5t,10tx3,151, 
301 301 

TOTAL SPAN 1.97 

TOTAL HOURS 1.97 
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SEa 
t nls 
2 nls 



BW3-3-0ct 5 Single Center, Activity 73 

O.A. 538 
Assemble top edge members to the side & top plate 

FUNCnON Allocate De-Allocat. nME SEa 
1 Remove the top edge details from storage and place on side plate edge 1;51,101x3 1,51 1.66 1 
2 Install bohs thru edge members Into side plates and torque bohs 101 101x4 6.93 2 
3 
4 
5 

~ 6 

0 7 
~, 8 

9 
10 

RESOURCES 1,51,101x4 1,51,101x4 

TOTAL SPAN 8.59 

TOTAL HOURS 8.59 
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BW3-3-0ct 5 Single Center, Activity 73 

O.A. 539 
Electrical harness and plumbing Installation and hook-up 

FUNCnON Allocate De·Allocate TIME SEa 
1 Allocate resources 101xS 0 0.00 1 
2 Install gas manafolds and connect Tygon tubing to the drift tubes 0 0 4.57 2 
3 locate & secure the tube wiring harness. connect the leads to the drift tubes 0 0 2.28 2 
4 De-allocate resources 0 101xS 0.00 3 
5 Allocate resources 102x2.1S0 0 0.00 4 
S Preform inline mfg leak test. pressurize the complet system. verify pressure drop 0 0 13.70 5 

~. with in design specifications 
0 7 Preform Inline mfg electrical test. hook test tool (computer) and run test sequence 0 0 S.85 5 (;., 

to verify aN connections 
8 De-allocate resources 0 102x2.1S0 0.00 S 
9 
10 

RESOURCES 101 xS.1 02x2.1S0 101 xS.1 02x2.1S0 

TOTAL SPAN 18.27 

TOTAL HOURS 27.~ 
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BW3-3-0ct 5 Single Center, Activity 73 

O.A. 540 
Assemble outer side plates 

FUNCnON Allocate De-Allocate nME SEa 
1 Remove the side plates from staging area and locate in the final assembly tool 101x4 0 4.16 1 
2 Boh the side plates to the assembly 0 101x4 6.93 2 
3 
4 
5 

.~ 6 
' .... 7 
Cl 8 

9 
10 

RESOURCES 101x4 101x4 

TOTAL SPAN 11.09 

TOTAL HOURS 11.09 
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O.A. 
FUNCTlON 

1 
2 
3 
4 

A 5 
~ 6 
~\ 7 

8 
9 
10 

BW3-3-0ct 5 Single Center, Activity 73 

541 
Move to storage 

Remove all tooling pins and other attachment devises 
Remove the module spreader beam from storage and move to the work station 
Attach the spreader drops to the aW3 module and remove from the tool 
Move the module to the storage area, place on the rotationlinsertion tool and roll 
transfer Into the module storage area 
Place the spreader back into the storage area 

Allocate 
104 

54,157 
0 

159 

0 

De·Allocate TlME 
0 0.20 
0 0.20 

152 0.20 
159,516 0.20 

54,104,157 0.20 

RESOURCES 54,104,157,159 54,104,152,157, 
159,516 

TOTAL SPAN 1.00 

TOTAL HOURS 1.00 
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SEa 
1 
2 
3 
4 

5 



lW3 Production Activity = 75 BW3-3 BWf Prod OAs = 645-680 Functions = 2700-2896 



BW3-3 Center, Mate BW2-3 = BWT, 7 Units, Activity #75 
645 646 647 648 649 

1,51,101x4 1,51,101x4,105, 1,2,51,101x5,151, 101 x4,154x9,306, 1,51,101 x4,151, 
152 301 571 155x2,158,301, 

Assemble side load & locate Install & bond Install & bond 9 Install & bond the 
and end plates, onto final bottom plate fiducial tubes in remaining 81 

bottom edge ... assembly fixture ... detaYs .. theta layer one _ ... tubes In theta 
members and ~ po - .. ~ layer one 

gussets 8.3 11.5 21.0 2.5 
1,51,101x4 1 ,51 ,1 01x4, 105 1,2,51, 101x5, 151, 101 x4,154x9,306 1,51,101x4,151, 

301 155x2,158,301 

654 653 652 651 
.. 6.5 

650 
101x4,154x9,306, 1.2,51.101x3,151. 1.51, 101x4, 151, 101 x4.154x9,306, l,2,51,101x3,151, 
573 301 155x2,158,301. 572 301 

Install & bond 9 Epoxy tops of Install & bond the Install & bond 9 Epoxy tops of 
fiducial tubes in lubes. Install remaining 81 fiducial lubes in lubes, install 
theta layer three .... shear plates, layel ~ tubes In theta ~ theta layer two t... shear plates, layel 

~ two r"'" layer two ~ ~ one 
2.5 6.5 2.5 2.5 

101 x4,154x9,306 1.2.51,101x3.151, 1.51.101x4,151, 101x4,l54x9,306 1,2,51,101x3,151, 
301 155x2,158.301 301 

~t2.5 
655 656 657 658 659 

1.51,101 x4.151. 1,2,51,101xl,151. 101x4.154x9.306. 1,51.101 x4,151. 1,2,51,101x3,151, 
155x2, 158,301. 301 574 155x2,158,301. 301 
Install & bond the Epoxy tops of Install & bond 9 Install & bond the Epoxy tops of 

remaining 81 lubes, Install fiducial tubes In remaining 81 lubes, install 
lubes In theta ... shear plates, laye. ... theta layer four ... tubes In theta ... shear plates, layer 

layer Ihree 
~ .. Ihree po ~ layer four po four 

6.5 2.5 2.5 6.5 
1.51.101x4.151, 1.2,51.101x3.151, 101 x4,154x9,306 l,51,101x4,151, 1,2,51.101 x3,151, 

155x2 158,301 301 155x2,158,301 301 

663 662 661 
~2.5 

660 
101 x4,154x8,306, 1,2,51,101x3,151, l,51,101x4,151, 101x4,l54x8,306, 
506 301 155x2, 158,301, 505 

Inslall & bond 8 Epoxy lops of Install & bond the Inslall & bond 8 
fiducial lubes In lubes, InstaR remaining 77 fiducial tubes in 

~ phi layer six .... shear plates, layel .... tubes In phi layer .... phi layer five 
~ ..... five ..... five 

., 
2.2 2.3 6.1 2.2 

101 x4,154x8,306 1,2,51; 101x3,151, l,51,101x4,151, 101x4,l54x8,306 
301 155x2,158301 
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.... ...... 

664 
1.51.101x4.151. 
155x2.158.301, 
Install & bond the 

remaining 77 
tubas in phi layer 

six 
6.1 

1.51.101x4.151. 
155x2.158.301 

673 
1.51.101x4,151, 
155x2,158.301. 
Install & bond the 

remaining 72 
tubas In stereo t..... 

layer nine .. 
1.9 

1,51,101x4,151. 
155x2.158.301 
.. 5.6 

674 
1.2,51,101x3.151 • 
301 

Epoxy tops of 
tubes, install 

shear plates, layer 
nine 

2.3 
1,2,51,101x3,151. 

301 

Page 2 Rev °Go 1219192 BroganlMMAG 

BW3-3 Center, Mate BW2-3 = BWT, 7 Units, Activity #75 
665 666 667 

1.2.51,101x3,151. 101 x4,154x8.306. 1.51,101x4,151, 
301 507 155x2.158,301. 

Epoxy tops of Install & bond 8 Install & bond the 
tubas, install fiducial tubes in remaining 77 

... shear plates, laye ... phi layer seven ... tubas in phi layer ... six .. ... saven 
2.3 2.2 

1,2.51,101x3,151, 101x4,154x8.306 1.51,101x4,151. 
301 155x2.158.30 1 

672 671 670 
101x4.154x7,306, 1.2.51.101x3,151. 1.51,101x4,151, 
575 301 155x2.158,301, 

Install & bond 7 Epoxy tops of Install & bond the 
fiducial tubes in tubes. install remaining 77 
stereo layer nine .... shear plates, layer .... tubes in phi layer ~ 

~ eight ~ eight .. 
2.3 6.1 

101x4,154x7,306 1.2.51,101x3,151, 1,51,101x4,151. 
301 155x2.158.301 

675 676 677 
101x4,154x7,306, 1,51,101x4.151, 1.2.51.101x3,151. 
576 155x2,158,301, 301 

Install & bond 7 Install & bond the Epoxy tops of 
fiducial tubes in remaining 72 tubes. install ... stereo layer ten ... tubes In stereo .... shear plates, layer 

r' .... layer ten ... ten 
1.9 5.6 

101x4,154x7,306 1.51,101x4.151. 1,2,51,101x3.151. 
155x2.158,301 301 

680 
101x2 

Prepare for 
movement to and 

.... mating with BW2 ... 
~ .. 

1.0 
101x2.512 

668 
1,2,51,101x3.151. 
301 

Epoxy tops of 
tubes. install 

... shear plates, laye 
r' seven 

6.1 
1.2.51.101x3.151. 

301 
.2.3 

669 
101x4.154x8.306. 
508 

Install & bond 8 
fiducial tubes in 
phi layer eight 

2.2 
101 x4,154x8.306 

678 
1.51,101x4 

Assemble top 
edge members to ... the side & top 

r' plate 
2.3 

1.51.101x4 

.10.3 
679 

101x6.102x2,160 

Electrical harness 
and plumbing 

installation and 
hook-up 

28.6 
101x6,102x2.160 



Activity 75 BW3-3 BNT Prod 
Resource 1 Sling Allocated 25 Deallocated 25 Difference 0 
Resource 2 Vacuum Sling Allocated 11 Deallocated 11 Difference 0 
Resource 51 LitHoist AsyBld Allocated 25 Deallocated 25 Difference 0 
Resource 101 Worker Allocated 137 Deallocated 137 Difference 0 
Resource 102 Test Engineer Allocated 2 Deallocated 2 Difference 0 
Resource 105 Alignment Crew Allocated 1 Deallocated 1 Difference 0 
Resource 151 Bonding Weights Allocated 21 Deallocated 21 Difference 0 
Resource 152 FinalAssblyTool Allocated 1 Deallocated 0 Difference 1 
Resource 154 FidTUbeStrgback Allocated 82 Deallocated 82 Difference 0 
Resource 155 Tube Strongback Allocated 20 Deallocated 20 Difference 0 
Resource 158 TubeBondingRack Allocated 10 Deallocated 10 Difference 0 
Resource 160 BW1TestComputer Allocated 1 Deallocated 1 Difference 0 
Resource 301 1hr AdhesivDisp Allocated "21" Deallocated 21 Difference 0 
Resource 306 15min Glue Disp Allocated 10 Deallocated 10 Difference 0 
Resource 505 7 BW3 Phi 5 FIT Allocated 1 Deallocated 0 Difference 1 
Resource 506 7 BW3 Phi 6 FIT Allocated 1 Deallocated 0 Difference 1 
Resource 507 7 BW3 Phi 7 FIT Allocated 1 Deallocated 0 Difference 1 
Resource 508 7 BW3 Phi 8 FIT Allocated 1 Deallocated 0 Difference 1 

~ Resource 512 MBW3-3 Cen Rdy Allocated 0 Deallocated 1 Difference -1 .- Resource 525 77 BW3 Phi 5 Tu Allocated 1 Deallocated 0 Difference 1 
C,J: Resource 526 77 BW3 Phi 6 Tu Allocated 1 Deallocated 0 Difference 1 

Resource 527 77 BW3 Phi7 Tub Allocated 1 Deallocated 0 Difference 1 
Resource 528 77 BW3 Phi 8 Tu Allocated 1 Deallocated 0 Difference 1 
Resource 571 9 BW3 Theta 1 T Allocated 1 Deallocated 0 Difference 1 
Resource 572 9 BW3 Theta 2 T Allocated 1 Deallocated 0 Difference 1 
Resource 573 9 BW3 Theta 3 T Allocated 1 Deallocated 0 Difference 1 
Resource 574 9 BW3 Theta 4 T Allocated 1 Deallocated 0 Difference 1 
Resource 575 7 BW3 Stereo9 T Allocated 1 Deallocated 0 Difference 1 
Resource 576 7 BW3 Stereo10T Allocated 1 Deallocated 0 Difference 1 
Resource 577 81 BW3 Theta IT Allocated 1 Deallocated 0 Difference 1 
Resource 578 81 BW3 Theta 2T Allocated 1 Deallocated 0 Difference 1 
Resource 579 81 BW3 Theta 3T Allocated 1 Deallocated 0 Difference 1 
Resource 580 81 BW3 Theta 4T Allocated 1 Deallocated 0 Difference 1 
Resource 581 72 BW3 Stereo9T Allocated 1 Deallocated 0 Difference 1 
Resource 582 72 BW3 Stere10T Allocated 1 Deallocated 0 Difference 1 

SDC-92-390 



BW3-3 Center, Mate BW2-3 = BWT, Activity #75 

O.A. 645 
Assemble side and end plates, bottom edge members and gussets 

FUNCnON Allocate De-Allocate TIME SEa 
1 Remove side plates (4) from storage and place In vertical support rack 1,51,101x4 0 2.09 1 
2 Remove bottom edge detaOs from storage and place on side plate edge 0 1,51 0.70 2 
3 Install bohs thru edge members Into side plates and torque bohs 0 101x4 5.54 2 
4 Rnlsh O.A. 0 0 0.00 3 
5 

~ 
6 

I- 7 - 8 .. " 

9 
10 

RESOURCES 1,51,101x4 1,51,101x4 

TOTAL SPAN 7.63 

TOTAL HOURS 8.33 
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O.A. 
FUNcnON 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

BW3-3 Center, Mate BW2-3 = BWT, Activity #75 

646 
Load & locate onto final assembly fixture 

move the plates (4) from the vertical support rack to the final assembly tool 
Pin the plates thru the tooling holes to the tool side suports and secure 
Assemble the sides into "box- using the corner plates (4 places) and bolts 
Verify plate alignment 

Allocate 
1.51.101x4.152 

o 
o 

105 

De·Allocate 
1.51 
o 

101x4 
105 

nME 
1.45 
2.77 
7.00 
0.25 

RESOURCES 1.51.101x4.105. 1.51.101x4.105 

TOTAL SPAN 8.70 

TOTAL HOURS 11.47 

Page 1 Rev "G" 1217192 BroganlMMAG 

SEa 
1 
2 
2 
3 



aW3-3 Center. Mate BW2-3 = aWT, Activity 1175 

O.A. 647 
Inslall & bond bottom plale delails 

FUNCnON Allocate De-Allocat, TIME SEa 
1 Allocale resources 1.2.51,101x5,151, 0 

301 0.00 1 
2 Apply epoxy 10 the bonom edge members at bonom plate Interface 0 0 3.05 2 
3 Apply epoxy to one side of Ihe doubler strips and locate In tool 0 0 3.05 2 
4 Load sections of bonom plates and position, place bonding weights 0 0 11.09 2 

~ 5 De-allocate resources 0 1,2,51,101x5,301 0.00 3 ..- 6 Allow epoxy 10 set-up 0 0 1.00 4 
0.: 7 Remove bonding weights 1,51,101x2 1,51,101x2,151 2.77 5 

8 
9 
10 

RESOURCES 1,2,51,101x5,151, 1,2,51,101x5,151, 
301 301 

TOTAL SPAN 14.86 

TOTAL HOURS ~.H 
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BW3-3 Center, Mate BW2-3 = BWT, Activity #75 

O.A. 648 
Install & bond 9 fiducial tubes In theta layer one 

FUNCnON Allocate De·Allocate nME SEa 
1 Allocate tubes 571,101x4 0 0.00 1 
2 Attach fiducial strong back to drift cell tubes 154x9 0 0.45 2 
3 Allocate resources 306 0 0.00 3 
4 Apply epoxy to the tubes 0 0 0.08 4 nIp 
5 Insert tubes Into the side plates, pin In place and cure epoxy 0 0 1.50 4 nIp 

~ 
6 De-allocate resources 0 306 0.00 5 

...... 7 Remove strongbacks and store 0 154x9 0.45 6 
~ 

8 De-allocate resources 0 101x4 0.00 7 
9 
10 

RESOURCES 101 x4,154x9,306, 101x4,154x9,306 
571 

TOTAL SPAN 2.40 

TOTAL HOURS 2.48 
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BW3-3 Center. Mate BW2-3 = BWT. Activity '75 

O.A. 649 
Install & bond the remaining 81 tubes In theta layer one 

FUNCTION Allocate De·Allocate nME SEa 
1 Attach standard strongback to the drift cen tube 101x4,155x2,5n 0 0.68 1 
2 Allocate resources 1,51,151,158,301 0 0.00 2 
3 Apply epoxy to the tube 0 0 0.68 3 nIp 
4 Insert tube Into side plates, pin In position, remove strongback 0 0 3.38 3 nIp 
5 Position the alignment racks, pull vacuum, add weight and cure 0 0 1.20 3 nIp 
6 De-allocate resources 0 1,51,155x2,30 1 0.00 4 

~ 7 Release the vacuum, remove the weights and the alignment racks 0 101x4,151,158 0.60 5 
N 8 
C' 9 

10 

RESOURCES 1,51,101x4,151, 1,51,101x4,151, 
155x2,158,301, 155x2,158,301 

5n 

TOTAL SPAN 4.66 

TOTAL HOURS 6.54 

Page 1 Rev "G" 1217192 BroganlMMAG 



BW3-3 Center, Mate BW2-3 = BWT, Activity #75 

O.A. 650 
Epoxy tops of tubes. install shear plates. layer one 

FUNCT10N T1ME SEa 
1 Apply beads of epoxy in between the tubes (9 passes) and to the tops of the 

Allocate 
101x3.301 

De-Allocate 
301 1.50 1 nls 

tubes (9 passes) 
2 load the shear plates and position. place bonding weights 
3 
4 

~ 5 
l\: 6 
t---: 7 

8 
9 
10 

Page 1 Rev "G" 1217192 BroganlMMAG 

1.2.51.151 1.2.51.101x3.151 1.00 2 nls 

RESOURCES 1.2.51.101x3.151. 1.2.51.101x3.151. 
301 301 

TOTAL SPAN 2.50 

TOTAL HOURS 2.50 



aW3·3 Center, Mate aW2·3 = aWT, Activity '75 

O.A. 651 
Install & bond 9 fiducial tubes In theta layer two 

FUNCnON Allocate De-Allocate nME SEa 
1 Allocate tubes 572,101x4 0 0.00 1 
2 Attach fiducial strong back to drift cell tubes 154x9 0 0.45 2 
3 Allocate resources 306 0 0.00 3 
4 Apply epoxy to the tubes 0 0 0.08 4 nip 
5 Insert tubes Into the side plates, pin In place and cure epoxy 0 0 1.50 4 nIp 

~ 6 De·allocate resources 0 306 0.00 5 
l\:) 7 Remove strongbacks and store 0 154x9 0.45 6 
r~.: 8 De·allocate resources 0 101x4 0.00 7 

9 
10 

RESOURCES 101 x4,154x9,306, 101x4,154x9,306 
572 

TOTAL SPAN 2.40 

TOTAL HOURS 2.48 
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BW3-3 Center. Mate BW2-3 = BWT. Activity #75 

O.A. 652 
Install & bond the remaining 81 tubes in theta layer two 

FUNCnON Allocate De-Allocat. nME SEa 
1 Attach standard strongback to the drift cell tube 101x4,155x2,578 0 0.68 1 
2 ARocate resources 1,51,151,158,301 0 0.00 2 
3 Apply epoxy to the tube 0 0 0.68 3 nIp 
4 Insert tube Into side plates, pin In position, remove strongback 0 0 3.38 3 nip 
5 Position the alignment racks, pull vacuum, add weight and cure 0 0 1.20 3 nIp 

.::. 6 De-allocate resources 0 1,51,155x2,301 0.00 4 
l\:) 7 Release the vacuum, remove the weights and the alignment racks 0 101x4,151,158 0.60 5 
~ 8 

9 
10 

RESOURCES 1,51,101x4,151, 1,51,101x4,151, 
155x2,158,301, 155x2,158,301 

578 

TOTAL SPAN 4.66 

TOTAL HOURS 6.54 
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BW3-3 Center, Mate BW2-3 = BWT, Activity #75 

O.A. 653 
FUNCTION 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Epoxy tops 0' tubes. Install shear plates. layer two 

Apply beads of epoxy in between the tubes (9 passes) and to the tops of the 
Load the shear plates and position. place bonding weights 

Allocate 
101x3.301 
1.2.51.151 

De-A"ocate 
301 

1.2.51.101x3.151 

TIME 
1.50 
1.00 

RESOURCES 1.2.51.101x3.151. 1.2.51.101x3.151. 
301 301 

TOTAL SPAN 2.50 

TOTAL HOURS 2.50 
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1 nls 
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BW3-3 Center, Mate BW2-3 = B~T, Activity #75 

O.A. 654 
Install & bond 9 fiducial tubes In theta layer three 

FUNCnON Allocate De·Allocate TlME SEa 
1 Allocate tubes 573,101x4 0 0.00 1 
2 Attach fiducial strong back to drift cell tubes 154x9 0 0.45 2 
3 Allocate resources 306 0 0.00 3 
4 Apply epoxy to the tubes 0 0 0.08 4 nip 
5 Insert tubes Into the side plates, pin In place and cure epoxy 0 0 1.50 4 nip 

~ 6 De-allocate resources 0 306 0.00 5 
l\:; 7 Remove strongbacks and store 0 154x9 0.45 6 
0: 8 De-allocate resources 0 101x4 0.00 7 

9 
10 

RESOURCES 101x4,154x9,306, 101 x4,154x9,306 
573 

TOTAL SPAN 2_40 

TOTAL HOURS 2.48 
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BW3-3 Center. Mate BW2-3 = BWT. Activity 175 

O.A. 655 
Install & bond the remaining 81 tubes In theta layer three 

FUNCnON Allocate De·Allocate nME SEa 
1 Attach standard strongback to the drift cen tube 101x4,155x2,579 0 0.68 1 
2 Allocate resources 1,51,151,158,301 0 0.00 2 
3 Apply epoxy to the tube 0 0 0.68 3 nIp 
4 Insert tube into side plates, pin In poshion, remove strongback 0 0 3.38 3 nIp 
5 Poshion the alignment racks, pull vacuum, add weight and cure 0 0 1.20 3 nIp 

~ 6 De-allocate resources 0 1,51,155x2,301 0.00 4 
l\: 7 Release the vacuum, remove the weights and the alignment racks 0 101x4,151,158 0.60 5 
c: 8 

9 
10 

RESOURCES 1,51,101x4,151, 1,51,101x4,151, 
155x2, 158,301, 155x2,158,301 

579 

TOTAL SPAN 4.68 

TOTAL HOURS 6.54 
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O.A. 
FUNCTION 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

BW3-3 Center, Mate BW2-3 = BWT, Activity .75 

656 
Epoxy tops of tubes, Install shear plates, layer three 

Apply beads of epoxy In between the tubes (9 passes) and to the tops of the 
Load the shear plates and position, place bonding weights 

Allocate 
'101x3,301 
1,2,51,151 

Oe-Allocate 
301 

1,2,51,101x3,151 

TIME 
1.50 
1.00 

RESOURCES 1,2,51,101x3,151, 1,2,51,101x3,151, 
301 301 

TOTAL SPAN 2.50 

TOTAL HOURS 2.50 
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aW3-3 Center, Mate aW2-3 = aWT, Activity 1175 

O.A. 657 
Install & bond 9 fiducial tubes In theta layer four 

FUNCTION Allocate De-Allocate TIME SEa 
1 Allocate tubes 574,101x4 0 0.00 1 
2 Attach fiducial strong back to drift cell tubes 154x9 0 0.45 2 
3 Allocate resources 306 0 0.00 3 
4 Apply epoxy to the tubes 0 0 0.08 4 nIp 
5 Insert tubes into the side plates, pin in place and cure epoxy 0 0 1.50 4 nIp 

~ 6 De-allocate resources 0 306 0.00 5 
l\:) 7 Remove strongbacl<s and store 0 154x9 0.45 6 
~~ 8 De-allocate resources 0 101x4 0.00 7 

9 
10 

RESOURCES 101 x4,154x9,306, 101 x4,154x9,306 
574 

TOTAL SPAN 2.40 

TOTAL HOURS 2.48 
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O.A. 
FUNCTION 

1 
2 
3 
4 
5 

~ 6 
~ 7 

C .• :: 8 
9 
10 

BW3-3 Center, Mate BW2-3 = BWT, Activity #75 

658 
Install & bond the remaining 81 tubes In theta layer four 

Attach standard strongback to the drift cell tube 
Allocate resources 
Apply epoxy to the tube 
Insert tube into side plates, pin In position, remove strongback 
Position the alignment racks, pull vacuum, add weight and cure 
De-allocate resources 
Release the vacuum, remove the weights and the alignment racks 

Allocate 
101x4,155x2,580 
1,51,151,158,301 

0 
0 
0 
0 
0 

RESOURCES 1,51,101x4,151, 
155x2,158,301, 

580 
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De·Allocate 
0 
0 
0 
0 
0 

1,51,155x2,301 
101x4,151,158 

1,51,101x4,151, 
155x2,158,301 

nME 
0.68 
0.00 
0.68 
3.38 
1.20 
0.00 
0.60 

TOTAL SPAN 4.66 

TOTAL HOURS 6.54 

SEa 
1 
2 
3 nIp 
3 nIp 
3 nip 
4 
5 



BW3-3 Center. Mata BW2-3 = BWT. Activity 1175 

O.A. 659 
FUNCTION 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Epoxy tops of tubes, install shear plates, layer four 

Apply beads of epoxy in between the tubes (9 passes) and to the tops of the 
load the shear plates and position, place bonding weights 

Allocate 
101x3,301 
1,2,51,151 

De-Allocat. 
301 

1,2,51,101x3,151 

nME 
1.50 
1.00 

RESOURCES 1,2,51,101x3,151, 1,2,51,101x3,151, 
301 301 

TOTAL SPAN 2.50 

TOTAL HOURS 2.50 
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SEQ 
1 nls 
2 nls 



BW3-3 Center. Mate BW2-3 = BWT. Activity 1175 

O.A. 660 
Install & bond 8 fiducial tubes in phi layer five 

FUNcnON Allocate De-Allocate nME SEQ 
1 Allocate tubes 505.154x8 0 0.00 1 
2 Attach fiducial strong back to drift cell tubes 101x4 0 0.40 2 
3 Allocate resources 306 0 0.00 3 
4 Apply epoxy to the tubes 0 0 0.07 4 nIp 
5 Instill tubes into the side plates. pin in place and cure epoxy 0 0 1.33 4 nIp 

.t:. 6 De-allocate resources 0 306 0.00 5 

~ 7 Remove strongbacks and store 0 154x8 0.40 6 
~. 8 De-allocate resources 0 101x4 0.00 7 

9 
10 

RESOURCES 101x4.154x8.306. 101 x 4. 154x8.306 
505 

TOTAL SPAN 2.13 

TOTAL HOURS 2.20 
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BW3·3 Center. Mate BW2·3 = BWT. Activity #75 

O.A. 661 
Install & bond the remaining n tubes In phllaye, five 

FUNcnON Allocate De-Allocate nME SEa 
1 Allach standard strongback to the drift cell tube 101x4,155x2,525 0 0.64 1 
2 Allocate resources 1,51,151,158,301 0 0.00 2 
3 Apply epoxy to the tube 0 0 0.64 3 nIp 
4 Insert tube Into side plates, pin In position, remove strongback 0 0 3.21 3 nIp 
5 Position the alignment racks, pull vacuum, add weight and cure 0 0 1.06 3 nIp 

~ 6 De·allocate resources 0 1,51,155x2,301 0.00 4 
~ 7 Release the vacuum, remove the weights and the alignment racks 0 101x4,151,158 0.53 5 
f\.' 8 

9 
10 

RESOURCES 1,51,101x4,151, 1,51,101x4,151, 
155x2,158,301, 155x2,158,301 

525 

TOTAL SPAN 4.38 

TOTAL HOURS 6.08 
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BW3-3 Center, Mate BW2-3 = BWT, Activity #75 

O.A. 662 
Epoxy tops of tubes. Install shear plates. layer five 

FUNcnON 
1 Apply beads of epoxy In between the tubes (8 passes) and to the tops of the 

tubes (8 passes) 
2 Load the shear plates and position. place bonding weights 
3 
4 

~ 5 
CV 6 
c-..' 7 

8 
9 
10 

A"ocate 
101x3.301 

1.2.51.151 

De-A "ocate 
301 

1.2.51.101x3.151 

nME SEa 
1.33 1 nls 

1.00 2 nls 

RESOURCES 1.2.51.101x3.151. 1.2.51.101x3.151. 
301 301 

TOTAL SPAN 2.33 

TOTAL HOURS 2.33 
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BW3·3 Center, Mate BW2-3 = BWT, Activity ##75 

O.A. 663 
Install & bond 8 fiducial tubes In phi layer six 

FUNCTION Allocat. De·Allocat. TIME SEa 
1 Allocate tubes 506,154x8 0 0.00 1 
2 Anach fiducial strong back to drift cell tubes 101x4 0 0.40 2 
3 Allocate resources 306 0 0.00 3 
4 Apply epoxy to the tubes 0 0 0.07 4 nIp 
5 Insert tubes Into the side plates, pin In place and cure epoxy 0 0 1.33 4 nIp 

~ 6 De-allocate resources 0 306 0.00 5 

"" 7 Remove strongbacks and store 0 154x8 0.40 6 
... ~. 8 De-allocate resources 0 101x4 0.00 7 

9 
10 

RESOURCES 101 x4,154x8,306, 101x4,154x8,306 
506 

TOTAL SPAN 2.13 

TOTAL HOURS 2.20 
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BW3-3 Center, Mate BW2-3 = BWT, Activity #75 

O.A. 664 
Install & bond the remaining n tubes in phi layer six 

FUNCnON Allocate De·Allocate nME SEQ 
1 Attach standard strongback to the drift cell tube 101 x4,155x2,526 0 0.64 1 
2 Allocate resources 1,51,151,158,301 0 0.00 2 
3 Apply epoxy to the tube 0 0 0.64 3 nIp 
4 Insert tube Into side plates, pin In position, remove strongback 0 0 3.21 3 nIp 
5 Position the alignment racks, pull vacuum, add weight and cure 0 0 1.06 3 nIp 

~ 6 De-allocate resources 0 l,51,155x2,301 0.00 4 
c.u 7 Release the vacuum, remove the weights and the alignment racks 0 101x4,151,158 0.53 5 
Ci: 8 

9 
10 

RESOURCES l,51,101x4,151, l,51,10tx4,151, 
155x2,158,301, 155x2,158,301 

526 

TOTAL SPAN 4.38 

TOTAL HOURS 6.08 
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~W3-3 Center, Mate aW2-3 = aWT, Activity #75 

O.A. 665 
Epoxy tops of tubes, install shear plates, layer six 

FUNCTION 
1 Apply beads of epoxy in between the tubes (8 passes) and to the tops of the 

Allocate 
101x3,301 
1,2,51,151 

De-Allocale 
301 

1,2,51,101 x3,151 

nME 
1.33 
1.00 2 Load the shear plates and position, place bonding weights 

3 
4 
5 
6 
7 
8 
9 
10 

RESOURCES 1,2,51,101x3,151, 1,2,51,101x3,151, 
301 301 

TOTAL SPAN 2.33 

TOTAL HOURS 2.33 
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SEa 
1 nls 
2 nls 



BW3-3 Center, Mate BW2-3 = BWT, Activity #75 

O.A. 666 
Install & bond 8 fiducial tubes in phi layer seven 

FUNCll0N Allocate De-Allocate llME SEa 
1 Allocate tubes 507,154x8 0 0.00 1 
2 ADach fiducial strong back to drift cell tubes 101x4 0 0.40 2 
3 Allocate resources 306 0 0.00 3 
4 Apply epoxy to the tubes 0 0 0.07 4 nIp 
5 Insert tubes Into the side plates, pin In place and cure epoxy 0 0 1.33 4 nip 

~ 6 De-allocate resources 0 306 0.00 5 
c,., 7 Remove strongbacks and store 0 154x8 0.40 6 
.... J 8 De-allocate resources 0 101x4 0.00 7 

9 
10 

RESOURCES 101 x4,154x8,306, 101x4,154x8,306 
507 

TOTAL SPAN 2.13 

TOTAL HOURS 2.20 
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BW3-3 Center, Mate BW2-3 = BWT, Activity 1#75 

O.A. 667 
Install & bond the remaining n tubes in phi layer seven 

FUNCnON Allocate Dt-Allocate nME SEa 
1 Attach standard strongback to the drift cell tube 101 x4,155x2,527 0 0.64 1 
2 Allocate resources 1,51,151,158,301 0 0.00 2 
3 Apply epoxy to the tube 0 0 0.64 3 nip 
4 Insert tube into side plates, pin in position, remove strongback 0 0 3.21 3 nip 
5 Position the alignment racks, pull vacuum, add weight and cure 0 0 1.06 3 nip 

~ 6 De-allocate resources 0 1,51,155x2,301 0.00 4 
VJ 7 Release the vacuum, remove the weights and the alignment racks 0 101x4,151,158 0.53 5 
0:.- 8 

9 
10 

RESOURCES 1,51,101x4,151, 1,51,101x4,151, 
155x2,158,301, 1SSx2,158,301 

527 

TOTAL SPAN 4.38 

TOTAL HOURS 6.08 
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,.,. . 
~. 

.-BW3-3 Center. Mate BW2-3 = BWT. Activity ##75 

O.A. 668 
FUNCTION 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Epoxy tops of tubes, install shear plates, layer seven 

Apply beads of epoxy in between the tubes (8 passes) and to the tops of the 
load the shear plates and position, place bonding weights 

Allocate 
101x3,301 
1,2,51,151 

Da-Allocate 
301 

12,51,101x3,151 

T1ME 
1.33 
1.00 

RESOURCES l,2,51,101x3,151, l,2,51,101x3,151, 
301 301 

TOTAL SPAN 2.33 

TOTAL HOURS 2.33 
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SEa 
1 nls 
2 nls 



BW3-3 Center. Mate BW2-3 = 8WT. Activity #75 

O.A. 669 
Install & bond 8 fiducial tubes In phi layer eight 

FUNCnON Allocate De-Allocate nME SEQ 
1 Allocate tubes 508,154x8 0 0.00 1 
2 Attach fiducial strong back to drift cell tubes 101x4 0 0.40 2 
3 Allocate resources 306 0 0.00 3 
4 Apply epoxy to the tubes 0 0 0.07 4 nIp 
5 Insert tubes into the side plates, pin In place and cure epoxy ·0 0 1.33 4 nip 

~ 6 De-allocate resources 0 306 0.00 5 
~ 7 Remove strongbacks and store 0 154x8 0.40 6 
C' 8 De-allocate resources 0 101x4 0.00 7 

9 
10 

RESOURCES 101 x4,154x8,306, 101x4,154x8,306 
508 

TOTAL SPAN 2.13 

TOTAL HOURS 2.20 
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BW3-3 Center, Mate BW2-3 = BWT, Activity ##75 

O.A. 
FUNcnON 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

670 
Install & bond the remaining n tubes in phi layer eight 

Attach standard strongback to the drift cell tube 
Allocate resources 
Apply epoxy to the tube 
Insert tube Into side plates, pin In position, remove strongback 
Position the alignment racks, pull vacuum, add weight and cure 
De-allocate resources 
Release the vacuum, remove the weights and the alignment racks 
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Allocate 
101x4,155x2,528 
1,51,151,158.301 

o 
o 
o 
o 
o 

De"Allocate 
o 
o 
o 
o 
o 

1,51,155x2,301 
101x4,151,158 

nME 
0.64 
0.00 
0.64 
3.21 
1.06 
0.00 
0.53 

RESOURCES 1,51,101x4,151, 1,51,101x4,151, 
155x2,158,301, 155x2.158,301 

528 

TOTAL SPAN 4.38 

TOTAL HOURS 6.08 

SEa 
1 
2 
3 nIp 
3 nIp 
3 nIp 
4 
5 



BW3-3 Center, Mate BW2-3 = BWT, Activity '75 

O.A. 671 
FUNcnON 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Epoxy tops of tubes, Install shear plates, layer eight 

Apply beads of epoxy In between the tubes (8 passes) and to the tops of the 
Load the shear plates and position, place bonding weights 

Allocate 
101x3,301 
1,2,51,151 

De-Allocate 
301 

1,2,51,101 x3,151 

nME 
1.33 
1.00 

RESOURCES 1,2,51,101x3,151, 1,2,51,101x3,151, 
301 301 

TOTAL SPAN 2.33 

TOTAL HOURS 2.33 
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SEa 
1 nls 
2 nls 



BW3-3 Center. Mate BW2-3 = BWT. Activity #75 

O.A. 672 
Install & bond 7 fiducial tubes In stereo layer nine 

FUNCTION Allocate De-Allocate TIME SEa 
1 Allocate tubes 575,154x7 0 0.00 1 
2 Attach fiducial slrong back to drift cell tubes 101x4 0 0.35 2 
3 Allocate resources 306 0 0.00 3 
4 Apptv epoxy to the tubes 0 0 0.06 4 nIp 
5 Insert tubes Into Ihe side plates, pin In place and cur. epoxy 0 0 1.17 4 nIp 

~ 6 De-allocate resources 0 306 0.00 5 
~ 7 Remove strongbacks and store 0 154x7 0.35 6 
c".... 8 De-allocate resources 0 101x4 0.00 7 

9 
10 

RESOURCES 101x4,154x7,306, 101x4,154x7,306 
575 

TOTAL SPAN 1.87 

TOTAL HOURS 1.93 
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O.A. 
FUNCTION 

1 
2 
3 
4 
5 

~ 6 
~ 7 
~. 8 

9 
10 

BW3-3 Center. Mate BW2-3 = BWT. Activity ##75 

673 
Install & bond the remaining 72 tubes In stereo layer nine 

Attach standard strongback to the drift cell tube 
Allocate resources 
Apply epoxy to the tube 
Insert tube Into side plates, pin In position, remove strongback 
Position the alignment racks, pull vacuum, add weight and cure 
De-allocate resources 
Release the vacuum, remove the weights and the alignment racks 

Allocate 
101x4,155x2,581 
1,51,151,158,301 

0 
0 
0 
0 
0 

RESOURCES 1,51,101x4,151, 
155x2,158,301, 

581 
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De-Allocate 
0 
0 
0 
0 
0 

1,51,155x2,301 
101x4,151,158 

1,51,101x4,151, 
155x2,158,301 

TIME 
0.60 
0.00 
0.60 
3.00 
0.93 
0.00 
0.47 

TOTAL SPAN 4.07 

TOTAL HOURS 5.60 

SEa 
1 
2 
3 nIp 
3 nIp 
3 nip 
4 
5 



BW3-3 Center. Mate BW2-3 = BWT. Activity #75 

O.A. 674 
FUNcnON 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Epoxy tops of tubes, install shear plates, layer nine 

Apply beads of epoxy in between the tubes (8 passes) and to the tops of the 
Load the shear plates and position, place bonding weights 

Allocate 
101x3,301 
1,2,51,151 

De-Allocat. 
301 

1,2,51,101x3,151 

T1ME 
1.33 
1.00 

RESOURCES 1,2,51,101x3,151, 1,2,51,101x3,151, 
301 301 

TOTAL SPAN 2.33 

TOTAL HOURS 2.33 
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SEa 
1 nls 
2 nls 



BW3-3 Center, Mate BW2-3 = BWT, Activity 1175 

O.A. 675 
Install & bond 7 fiducial tubes In stereo layer ten 

FUNCTION Allocate De·Allocate TIME SEa 
1 Allocate tubes 576,154x7 0 0.00 1 
2 Attach fiducial strong back to drift cell tubes 101x4 0 0.35 2 
3 Allocate resources 306 0 0.00 3 
4 Apply epoxy to the tubes 0 0 0.06 4 nip 
5 Insert tubes Into the side plates, pin In place and cure epoxy 0 0 1.17 4 nip 

~ 6 De-allocate resources 0 306 0.00 5 
~ 7 Remove strongbacks and store 0 154x7 0.35 6 -. 8 De-allocate resources 0 101x4 0.00 7 ..... ' 

9 
10 

RESOURCES 101 x4,154x7,306, 101x4,154x7,306 
576 

TOTAL SPAN 1.87 

TOTAL HOURS 1.93 

Page 2 Rev "G" 1217192 BroganIMMAG 



BW3-3 Center, Mate BW2-3 = BWT, Activity #75 

O.A. 676 
Install & bond the remaining 72 tubes In stereo layer ten 

FUNCnON Allocate De-Allocate nME SEQ 
1 Attach standard strongback to the drift cen tube 101x4,155x2,582 0 0.60 1 
2 Allocate resources 1,51,151,158,301 0 0.00 2 
3 Apply epoxy to the tube 0 0 0.60 3 nIp 
4 Insert tube Into side plates, pin in posh ian, remove strongback 0 0 3.00 3 nIp 
5 Poshion the alignment racks, pull vacuum, add weight and cure 0 0 0.93 3 nIp 

~ 6 De·allocate resources 0 1,51,155x2,301 0.00 4 
~ 7 Release the vacuum, remove the weights and the alignment racks 0 101x4,151,158 0.47 5 
'J 8 

9 
10 

RESOURCES 1,51,101x4,151, 1,51,101x4,151, 
155x2,158,301, 155x2,158,301 

582 

TOTAL SPAN 4.07 

TOTAL HOURS 5.60 
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aW3-3 Center, Mata aW2-3 II aWT, Activity 1175 

O.A. 677 
FUNCTION 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Epoxy tops of tubes, install shear plates, layer ten 

Apply beads of epoxy in between the tubes (8 passes) and to the tops of the 
Load the shear plates and position, place bonding weights 

Allocate 
101x3,301 
1,2,51,151 

De-Allocate 
301 

1,2,S1,101x3,1S1 

TIME 
1.33 
1.00 

RESOURCES 1,2,51,101x3,151, 1,2,51,101x3,151, 
301 301 

TOTAL SPAN 2.33 

TOTAL HOURS 2.33 
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SEQ 
1 nls 
2 nls 



BW3-3 Center, Mate BW2-3 = BWT, Activity #75 

O.A. 678 
Assemble top edge members to the side & top plate 

FUNCTION Allocate De-Allocate TIME SEa 
1 Remove the top edge details from storage and place on side plate edge 1,51,101x3 1,51 1.66 1 
2 Install bohs thru edge members Into side plates and torque bohs 101 0 6.93 2 
3 Assemble the top corner clips (4 places) 0 101x4 1.66 3 
4 
5 

.:::.. 6 
~ 7 

~ 8 
9 
10 

RESOURCES 1,51,101x4 1,51,101x4 

TOTAL SPAN 10.25 

TOTAL HOURS 10.25 
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BW3-3 Center, Mate BW2-3 = BWT, Activity #75 

O.A. 679 
Electrical harness and plumbing Installation and hook-up 

FUNcnON Allocate De·Allocate nME SEa 
t Allocate resources t01x6 0 0.00 1 
2 Install gas manafolds and connect Tygon tubing to the drift tubes 0 0 4.76 2 
3 locate & secure the tube wiring harness, connect the leads to the drift tubes 0 0 2.38 2 
4 De-allocate resources 0 101x6 0.00 3 
5 Allocate resources 102x2,160 0 0.00 4 

~ 6 Preform Inline mfg leak test, pressurize the complet system, verify pressure drop 0 0 14.30 5 
c." 7 Preform in line mfg eledrical test, hook test tool (computer) and run test sequence 0 0 7.15 5 C! 8 De-allocate resources 0 102x2,160 0.00 6 

9 
10 

RESOURCES 101x6,102x2,t60 101x6,t02x2,160 

TOTAL SPAN 19.06 

TOTAL HOURS 28.59 
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BW3-3 Center. Mate BW2-3 = BWT. Activity '75 

O.A. 680 
Prepare for movement to and mating with BW2 

FUNCTION Allocate De-Allocate TIME SEa 
1 Attach temporary hoisting hardware 101x2 101x2. 512 1.00 1 
2 
3 
4 

~ 
5 
6 c..., 
7 

~, 
8 
9 
10 

RESOURCES 101x2 101x2,512 

TOTAL SPAN 1.00 

TOTAL HOURS 1.00 
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BW3 Production Activity = 76 BW3-2/4 Bwr Prd OAs = 600-635 Functions = 2450-2649 



~ 
c,,"', 

BW3-214 Middle, Mate BW2-2/4 = BWT, 14 Units, Activity #76 
600 601 602 603 

1,S1,101x4 1,S1,101x4,10S, 1,2,S1,101xS,1S1, 101x4,lS4x7,306, 
152 301 501 

Assemble side load & locate Install & bond Install & bond 7 
and end plates, onto final bottom plate fiducial tubes in 

bottom edge ... assembly fixture .... details ... theta layer one 
members and r r' .. 

gussets 6.3 B.8 16.1 1.9 

1,S1,101x4 1,S1,101x4,10S 1,2,51,101 xS,lSl, 101 x4,lS4x7,306 
301 

609 60B 607 606 
101x4,lS4x7,306, l,2,Sl,101x3,1S1, l,S1,101x4,1S1, 101 x4,1S4x7,306, 
503 301 15Sx2,lS8,301, 502 

Install & bond 7 Epoxy diagonal Install & bond the . Install & bond 7 
fiducial tubes in stHfeners & tops 0 remaining 61 fiducial tubes in 
theta layer three ..... tubes, install ..... lubes in theta t... theta layer two t... 

~ stHfeners & plates ~ layer two .... .... 
2.7 layer two 5.0 1.9 2.7 

101 x4,1S4x7,306 1.2,51,101x3,1S1, 1,51,101x4,1S1, 101 x4,1S4x7,306 
301 15Sx2,1S8,301 

.,.9 
610 611 612 613 

l,S1,101x4,lS1, 1,2,S1,101x3,1S1, 101x4,lS4x7,306, 1,S1,101x4,lS1, 
1SSx2,1S8,301, 301 504 1SSx2,15B,301, 

Install & bond the Epoxy diagonal Install & bond 7 Install & bond the 
remaining 61 stiffeners & lops 0 fiducial lubes in remaining 61 
tubes In theta ... tubes, Install _ .... theta layer four ... lubes In theta 

layerlhree r' stHfeners & plates r r' layer four 
5.0 layer three 2.7 1.9 5.0 

1,51,101x4,1S1, 1.2,S1,101x3,1S1, 101x4,1S4x7,306 1,51,101x4,151, 
1SSx2,1S8,301 301 15Sx2,1S8,301 

618 617 616 
101x4,154x8,306, l,2,S1,101x3,1S1, l,S1,101x4,1S1, 
50& 301 1SSx2,1S8,301, 

Inslall & bond 8 Epoxy lOps of Install & bond the 
fiducial tubes in tubes, instan remaining 77 

...... phi layer six ... shear plates, laye .... tubes In phi layer ..... ..... ...... five 
.... 

five 
~ 

2.2 2.1 6.1 2.2 

101 x4,154x8,306 1,2,51,101 x3,1S1, 1,51,101x4,151, 
301 1SSx2,lSB,301 
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604 
1,Sl,101x4,lSl, 
1SSx2,lSB,301, 

Install & bond the 
remaining 61 

.... tubes In theta 
r' layer one 

1,51,101x4,lSl, 
15Sx2,lSB,301 

.5.0 
605 

1,2,51,101 x3,lSl, 
301 

Epoxy diagonal 
stiffeners & tops 0 

tubes, install 
stHfeners & plates 

layer one 

l,2,S1,101x3,lSl, 
301 

614 
1,2,S1,101x3,lS1, 
301 

Epoxy diagonal 
stiffeners & tops 0 

.... tubes, install .. stHfeners & plates 
layer four 

1,2,51,101x3,ISI, 
301 

~2.7 
615 

101x4,1S4xB,306, 
505 

Install & bond B 
fiducial tubes in 

phi layer five 

101x4,154x8,306 



aW3-2I4 Middle, Mate aW2-2I4 II aWT, 14 Units, Activity 176 
619 620 621 622 623 

l,51,101x4,151, 1 ,2,51,101x3,151 , 101 x4,154x8,306, 1,51,101 x4,151, l,2,51,101x3,151. 
155x2. 158,301 , 301 507 155x2,158,301, 301 
Install & bond the Epoxy tops of Install & bond 8 Install & bond the Epoxy tops of 

remaining 77 tubes, install fiducial tubes in remaining 77 tubes, install 
tubes in phi layer .. shear plates, laye .. phi layer seven .... tubes in phi layer .. shear plates. layel 

six r' six r' --.. seven r' seven 
6.1 2.1 2.2 6.1 

l,51,101x4.151. l,2,51,101x3,151, 101x4,154x8,306 1.51,101x4.151. l,2.51,101x3.151. 
155x2,158,301 301 155x2, 158,301 301 

628 627 626 625 
.2.1 

624 
l,51,101x4,151, 101x4,154x7,306, 1.2,51,101x3,151, l,51,101x4.151, 101x4,154x8,306. 
155x2,158,301, 509 301 155x2,158.30 1, 508 
Install & bond the Install & bond 7 Epoxy tops of Install & bond the Install & bond 8 

remaining 64 fiducial tubes in tubes, install remaining 77 fiducial tubes in 
tubes in stereo ~ stereo layer nine ~ shear plates, laye ~ tubes in phi layer ~ phi layer eight 

layer nine ... :"'II eight 'r- eight ~ 

1.9 2.1 6.1 2.2 
l,51,101x4,151. 101x4,154x7,306 l,2,51,101x3,151. l,51,101x4,151. 101 x4.154x8.306 

155x2,158,301 301 155x2,158.301 
+5.1 

629 630 631 632 633 
l,2,51,101x3,151, 101x4,154x7,306, l,51,101x4,151, 1.2,51,101x3,151. l,51,101x4 
301 510 155x2.158.301, 301 

Epoxy tops of Install & bond 7 Install & bond the Epoxy tops of Assemble top 
tubes, install fiducial tubes in remaining 64 tubes, install edge members to 

shear plates, laye .... stereo /ayer ten ... tubes in stereo ... shear plates, layer .... the side & top 
nine p- r' layer ten .. len r' plate 

2.0 1.9 5.1 2.0 
l,2,51,101x3,151. 101x4,154x7,306 l,51,101x4,151. l,2,51,101x3,151, l,51,101x4 

301 155x2.158.301 301 

635 
.6.5 

634 
101x2 101x6.102x2,160 

Prepare for Electrical harness 
movement to and and plumbing 

~ mating with 8W2 ... installation and ... ..... hook-up 
1.0 26.6 

101x2,511 101 x6,l 0212,160 
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Activity 76 BW3-2/4 BWT Prd 
Resource 1 Sling Allocated 25 Deallocated 25 Difference 0 
Resource 2 Vacuum Sling Allocated 11 Deallocated 11 Difference 0 
Resource '51 LitHoist AsyBld Allocated 25 Deallocated 25 Difference 0 
Resource 101 Worker Allocated 137 Deallocated 137 Difference 0 
Resource 102 Test Engineer Allocated 2 Deallocated 2 Difference 0 
Resource 105 Alignment Crew Allocated 1 Deallocated 1 Difference 0 
Resource 151 Bonding Weights Allocated 21 Deallocated 21 Difference 0 
Resource 152 FinaIAssblyTool Allocated 1 Deallocated 0 Difference 1 
Resource 154 FidTubeStrgback Allocated 74 Deallocated 74 Difference 0 
Resource 155 Tube Strongback Allocated 20 Deallocated 20 Difference 0 
Resource 158 TubeBondingRack Allocated 10 Deallocated 10 Difference 0 
Resource 160 BW1TestComputer Allocated 1 Deallocated 1 Difference 0 
Resource 301 1hr AdhesivDisp Allocated 21 Deallocated 21 Difference 0 
Resource 306 15min Glue Disp Allocated 10 Deallocated 10 Difference 0 
Resource 501 7 BW3 Th 1 FIT Allocated 1 Deallocated 0 Difference 1 
Resource 502 7 BW3 Th 2 FIT Allocated 1 Deallocated 0 Difference 1 
Resource 503 7 BW3 Th 3 FIT Allocated 1 Deallocated 0 Difference 1 

~ 
Resource 504 7 BW3 Th 4 FIT Allocated 1 Deallocated 0 Difference 1 

en Resource 505 7 BW3 Phi 5 FIT Allocated 1 Deallocated 0 Difference 1 
en Resource 506 7 BW3 Phi 6 FIT Allocated 1 Deallocated 0 Difference 1 

Resource 507 7 BW3 Phi 7 FIT Allocated 1 Deallocated 0 Difference 1 
Resource 508 7 BW3 Phi 8 FIT Allocated 1 Deallocated 0 Difference 1 
Resource 509 7 BW3 Str9 FIT Allocated 1 Deallocated 0 Difference 1 
Resource 510 7BW3 Str 10 FIT Allocated 1 Deallocated 0 Difference 1 
·Resource 511 MBW3-2/4 MidRdy Allocated 0 Deallocated 1 Difference -1 
Resource 521 77 BW3 Theta 1 Allocated 1 Deallocated 0 Difference 1 
Resource 522 77 BW3 Theta 2 Allocated 1 Deallocated 0 Difference 1 
Resource 523 77 BW3 Theta 3 Allocated 1 Deallocated 0 Difference 1 
Resource 524 77 BW3 Theta 4 Allocated 1 Deallocated 0 Difference 1 
Resource 525 77 BW3 Phi 5 Tu Allocated 1 Deallocated 0 Difference 1 
Resource 526 77 BW3 Phi 6 Tu Allocated 1 Deallocated 0 Difference 1 
Resource 527 77 BW3 Phi7 Tub Allocated 1 Deallocated 0 Difference 1 
Resource 528 77 BW3 Phi 8 Tu Allocated 1 Deallocated 0 Difference 1 
Resource 529 77 BW3 Streo9 T Allocated 1 Deallocated 0 Difference 1 
Resource 530 77 BW3 Str 10 T Allocated 1 Deallocated 0 Difference 1 

SDC-92-390 



BW3-214 Middle, Mate BW2-2/4 II BWT, Activity '76 

O.A. 600 
Assemble side and end plates, bottom edge members and gussets 

FUNCTION Allocate De-Allocate llME SEa 
1 Remove side plates (4) from storage and place In vertical support rack 1,51,101x4 0 1.58 1 
2 Remove bottom edge detaOs from storage and place on side plate edge 0 1,51 0.53 2 
3 Install bohs thru edge members Into side plates and torque bohs 0 101x4 4.20 2 
4 AnishO.A. 0 0 0.00 3 
5 

~ 6 

en 7 -. 8 ..... 
9 
10 

RESOURCES 1.51.101x4 1.51.101x4 

TOTAL SPAN 5.78 

TOTAL HOURS 8.31 

Page 1 Rev 00- 1217192 BroganlMMAG 



BW3-2/4 Middle, Mate BW2-2/4 = BWT, Activity '76 

O.A. 601 
FUNcnON 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Load & locate onto final assembly fixture 

move the plates (4) from the vertical support rack to the final assembly tool 
Pin the plates thru the tooling holes to the tool side suports and secure 
Assemble the sides Into "box· using the corner plates (4 places) and batts 
Verify plate alignment 

Allocate 
1,51,101x4,152 

o 
o 

105 

De-Allocate 
1,51 
o 

101x4 
105 

nME 
1.10 
2.10 
5.30 
0.25 

RESOURCES 1,51,101x4,105, 1,51,101x4,105 

TOTAL SPAN 6.65 

TOTAL HOURS 8.75 

Page 1 Rev "G" 1 'VT192 BroganlMMAG 

SEa 
1 
2 
2 
3 



BW3-214 Middle, Mate BW2-2/4 • BWT, Activity '76 

O.A. 602 
Install & bond bottom plate details 

FUNCnON Allocate De-Allocate nME SEa 
1 Allocate resources 1.2.51.101x5.151. 0 0.00 1 

301 
2 Apply epoxy to the bottom edge members at bottom plate Interface 0 0 2.31 2 
3 Apply epoxy to one side of the doubler strips and locate In tool 0 0 2.31 2 
4 Load sections of bottom plates and position. place bonding weights 0 0 8.40 2 
5 De-allocate resources 0 1.2.51.101x5.301 0.00 3 

~ 6 Allow epoxy to set-up 0 0 1.00 4 c.n 7 Remove bonding weights 1.51.101x2 1.51.101x2.151 2.10 5 
~. 8 

9 
10 

RESOURCES 1.2.51.101x5.151. 1.2.51.101x5.151. 
301 301 

TOTAL SPAN 11_50 

TOTAL HOURS 16.12 

Page 1 Rev "G" 12/7/92 BroganlMMAG 



BW3-2/4 Middle, Mate BW2-2/4 = BWT, Activity #76 

O.A. 603 
Install & bond 7 fiducial tubes In theta layer one 

FUNCTION Allocate De·Allocate TIME SEa 
1 Allocate tubes 501,154xl 0 0.00 1 
2 Attach fiducial strong back to drift cell tubes 101x4 0 0.35 2 
3 Allocate resources 306 0 0.00 3 
4 Apply epoxy to the tubes 0 0 0.06 4 nIp 
5 Insert tubes Into the side plates, pin In place and cure epoxy 0 0 1.17 4 nIp 
6 De-allocate resources 0 306 0.00 5 

~ 7 Remove strongbacks and store 0 154x7 0.35 6 
en 8 De-allocate resources 0 101x4 0.00 7 ,,: 9 

10 

RESOURCES 101 x4,154x7,306, 101 x4,154x7,306 
501 

TOTAL SPAN 1.87 

TOTAL HOURS 1.93 

Page 1 Rev °Go 1217/92 BroganlMMAG 



DyvOj-~/4 Middle, Mate BW2-2/4 • BWT, Activity 176 

O.A. 604 
Install & bond the remaining 61 tubes in theta layer One 

FUNCnON Allocate De-Allocate nME SEa 
1 Attach standard strongback to the drift cell tube 101 x4.155x2.521 0 0.51 1 
2 Anocate resources 1.51.151.158.301 0 0.00 2 
3 Apply epoxy to the tube 0 0 0.51 3 nIp 
4 Insert tube into side plates. pin in position. remove strongback 0 0 2.54 3 nIp 
5 Position the alignment racks. pull vacuum. add weight and cure 0 0 0.93 3 nIp 

~ 6 De-allocate resources 0 1.51. 155x2.301 0.00 4 
C; 7 Release the vacuum. remove the weights and the alignment racks 0 101x4.151.158 0.47 5 
C· 8 

9 
10 

RESOURCES 1.51.101x4.151. 1.51.101x4.151. 
155x2.158.301. 155x2.158.301 

521 

TOTAL SPAN 3.52 

TOTAL HOURS 4.96 

Page 1 Rev -G- 1217192 BroganlMMAG 



BW3·2/4 Middle, Mate BW2·2/4 = BWT, Activity #76 

O.A. 605 
FUNcnON 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Epoxy diagonal stiffeners & tops of tubes. Install stiffeners & plates. layer one 

Apply epoxy to the diagonal stlfteners and place Into the assembly 
Apply epoxy to the tops of the tubes (7 passes) 
Load the shear plates and position. place bonding weights 

Allocate 
101x3.301 
1.2.51.151 

o 

De-Atlocat. 
o 

301 
1.2.51.101x3.151 

nME 
1.13 
0.58 
1.00 

RESOURCES 1.2.51.101x3.151. 1.2.51.101x3.151. 
301 301 

TOTAL SPAN 2.71 

TOTAL HOURS 2.71 

Page 1 Rev °Go 1217/92 BroganlMMAG 

SEa 
1 
2 nls 
3 nls 



BW3·2/4 Middle, Mate BW2-2/4 II BWT, Activity 1#76 

O.A. 606 
Install & bond 7 fiducial tubes In theta layer two 

FUNcnON Allocat. De-Allocat. TlME SEQ 
1 Allocate tubes 502,154x7 0 0.00 1 
2 Attach fiducial strong back to drift cell tubes 101x4 0 0.35 2 
3 Allocate resources 306 0 0.00 3 
4 Apply epoxy to the tubes 0 0 0.06 4 nIp 
5 Insert tubes Into the side plates, pin In place and cure epoxy 0 0 1.17 4 nIp 
6 De-allocate resources 0 306 0.00 5 

~ 7 Remove strongbacks and store 0 154x7 0.35 6 
CO) 8 De-allocate resources 0 101x4 0.00 7 
1\.' 9 

10 

RESOURCES 101 x4,154x7,306, 101x4,154x7,306 
502 

TOTAL SPAN 1.87 

TOTAL HOURS 1.93 

Page 1 Rev -Go 1217192 BroganlMMAG 



BW3-2/4 Middle, Mate BW2-2/4 = BWT, Activity #76 

O.A. 607 
Install & bond the remaining 61 tubes In theta layer two 

FUNCnON Allocate De-Allocate nME SEa 
1 Attach standard strongback to the drift cell tube 101x4,155x2,522 0 0.51 1 
2 Allocate resources 1,51,151,158,301 0 0.00 2 
3 Apply epoxy to the tube 0 0 0.51 3 nIp 
4 Insert tube Into side plates, pin In position, remove strongback 0 0 2.54 3 nIp 
5 Position the alignment racks, pull vacuum, add weight and cure 0 0 0.93 3 nIp 

~ 6 De-allocate resources 0 1,51,155x2,301 0.00 4 
CJ 7 Release the vacuum, remove the weights and the alignment racks 0 101x4,151,158 0.47 5 
,. . 8 
"'" 9 

10 

RESOURCES 1,51,101x4,151, 1,51,101x4,151, 
155x2, 158,301, 1 ~x2,158,30 1 

522 

TOTAL SPAN 3.52 

TOTAL HOURS 4.96 
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__ AW3-2/4 Middle, Mate BW2-2/4 = BWT, Activity 176 

O.A. 608 
FUNCllON 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Epoxy diagonal stiffeners & tops of tubes, Install stiffeners & plates, layer two 

Apply epoxy to the diagonal stiffeners and place Into the assembly 
Apply epoxy to the tops of the tubes (7 passes) 
Load the shear plates and position, place bonding weights 

Allocate 
101x3.301 
1,2,51,151 

o 

De-Altocale 
o 

301 
l,2,51.101x3,151 

nME 
1.13 
0.58 
1.00 

RESOURCES l,2,51,101x3,151, l,2,51,101x3,151, 
301 301 

TOTAL SPAN 2.71 

TOTAL HOURS 2.71 

Page 1 Rev "Go 1217192 BroganIMMAG 

SEa 
1 
2 nls 
3 nls 



BW3-2/4 Middle, Mate BW2-2/4 = BWT, Activity #76 

O.A. 609 
Install & bond 7 fiducial tubes in theta layer three 

FUNCTION Allocate De-Allocate TIME SEa 
1 Allocate tubes 503, 154x7 0 0.00 1 
2 Attach fiducial strong back to drift cell tubes 101x4 0 0.35 2 
3 Allocate resources 306 0 0.00 3 
4 Apply epoxy to the tubes 0 0 0.06 4 nIp 
5 Insert tubes into the side plates, pin in place and cure epoxy 0 0 1.17 4 nIp 

.,l:lo 6 De-allocate resources 0 306 0.00 5 
C") 7 Remove strongbacks and store 0 154x7 0.35 6 
c.; 8 De-allocate resources 0 101x4 0.00 7 

9 
10 

RESOURCES 101 x4,154x7,306, 101x4,154x7,306 
503 

TOTAL SPAN 1.87 

TOTAL HOURS 1.93 

Page 1 Rev "0" 1217192 Brogan/MMAO 



BW3-2/4 Middle, Mate BW2-2/4 = BWT, Activity #76 

O.A. 610 
Install & bond the remaining 61 tubes in theta layer three 

FUNcnON Allocate De-Allocate nME SEQ 
1 Attach standard strong back to the drift cell tube 101x4,155x2,523 0 0.51 1 
2 Allocate resources 1,51,151,158,301 0 0.00 2 
3 Apply epoxy to the tube 0 0 0.51 3 nIp 
4 Insert tube into side plates, pin in poshion, remove strongback 0 0 2.54 3 nIp 
5 Poshion the alignment racks, pull vacuum, add weight and cure 0 0 0.93 3 nIp 
6 De·allocate resources 0 l,51,155x2,301 0.00 4 

~ 7 Release the vacuum, remove the weights and the alignment racks 0 101 x4,151,158 0.47 5 ,.... 8 .... " ,... 9 '-' . 
10 

RESOURCES l,51,101x4,151, l,51,101x4,151, 
155x2,158,301, 155x2,158,301 

523 

TOTAL SPAN 3.52 

TOTAL HOURS 4.96 

Page 1 Rev ·G· 1217/92 Brogan/MMAG 



O.A. 
FUNCnON 

1 
2 
3 
4 
5 

~ 6 

OJ 7 
, 8 - 9 

10 

BW3-2/4 Middle, Mate BW2-2/4 = BWT, Activity #76 

611 
Epoxy diagonal stiffeners & tops of tubes. Install stiffeners & plates. layer three 

Apply epoxy to the diagonal stiffeners and placa Into the assembly 
Apply epoxy to the tops of the tubes (7 passes) 
Load the shear plates and position. place bonding weights 

Allocate 
101x3.301 
1.2.51.151 

o 

De-Allocat. 
o 

301 
1.2.51.101 x3.151 

nME 
1.13 
0.58 
1.00 

RESOURCES 1.2.51.101x3.151. 1.2.51.101x3.151. 
301 301 

TOTAL SPAN 2.71 

TOTAL HOURS 2.71 

Page 1 Rev "G" 1217/92 BroganIMMAG 

SEa 
1 
2 nls 
3 nls 



BW3-2/4 Middle, Mate BW2-2/4 = BWT, Activity #76 

O.A . . 612 
Install & bond 7 fiducial tubes In theta layer four 

FUNCnON Allocate De·Allocate T1ME SEQ 
1 Allocate tubes 504,154x7 0 0.00 1 
2 Attach fiducial strong back to drift cell tubes 101x4 0 0.35 2 
3 Allocate resources 306 0 0.00 3 
4 Apply epoxy to the tubes 0 0 0.06 4 nIp 
5 Insert tubes Into the side plates, pin In place and cure epoxy 0 0 1.17 4 nIp 
6 De-allocate resources 0 306 0.00 5 

~ 7 Remove strong backs and store 0 154x7 0.35 6 
Cj 8 De-allocate resources 0 101x4 0.00 7 
0'1 9 

10 

RESOURCES 101x4,154x7,306, 101x4,154x7,306 
504 

TOTAL SPAN 1.87 

TOTAL HOURS 1.93 
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BW3-2/4 Middle, Mate BW2-2/4 = BWT, Activity #76 

O.A. 613 
Install & bond the remaining 61 tubes In theta layer four 

FUNCnON Allocate De-Allocate TIME SEa 
1 Attach standard strongback to the drift cell tube 101x4,155x2,524 0 0.51 1 
2 Allocate resources 1,51,151,158,301 0 0.00 2 
3 Apply epoxy to the tube 0 0 0.51 3 nip 
4 Insert tube Into side plates, pin In position, remove strongback 0 0 2.54 3 nip 
5 Position the alignment racks, pull vacuum, add weight and cure 0 0 0.93 3 nip 

~ 6 De-allocate resources 0 1,51,155x2,301 0.00 4 
CJ 7 Release the vacuum, remove the weights and the alignment racks 0 101x4,151,158 0.47 5 
~. 8 

9 
10 

RESOURCES 1,51,101x4,151, 1,51,101x4,151, 
155x2,158,301, 155x2,158,301 

524 

TOTAL SPAN 3.52 

TOTAL HOURS 4.96 

Page 1 Rev -G- 1 'l17192 BroganlMMAG 



BW3·2/4 Middle, Mate BW2·2/4 :a BWT, Activity '76 

O.A. 614 
FUNCTION 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Epoxy diagonal stiffeners & tops of tubes. Install stiffeners & plates. layer four 

Apply epoxy to the diagonal sliffeners and place Into the assembly 
Apply epoxy to the tops of the tubes (7 passes) 
load the shear plates and position. place bonding weights 

Allocate 
101x3.301 
1.2.51.151 

o 

De-Allocate 
o 

301 
1.2.51.101x3.151 

TIME 
1.13 
0.58 
1.00 

RESOURCES 1.2.S1.101x3.151. 1.2.51.101x3.1S1. 
301 301 

TOTAL SPAN 2.71 

TOTAL HOURS 2.71 

Page 1 Rev -Go 1217/92 BroganlMMAG 
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1 
2 nls 
3 nls 



BW3-2/4 Middle, Mate BW2-2/4 = BWT, Activity #76 

O.A. 615 
Install & bond 8 fiducial tubes In phi layer five 

FUNCnON Allocate De-Allocat. nMe sea 
1 Allocate tubes 505,154x8 0 0.00 1 
2 Attach fiducial strong back to drift cell tubes 101x4 0 0.40 2 
3 Allocate resources 306 0 0.00 3 
4 Apply epoxy to the lubes 0 0 0.07 4 nIp 
5 Insert lubes Into the side plates, pin In place and cure epoxy 0 0 1.33 4 nIp 

~ 6 De-allocate resources 0 306 0.00 5 
"".l 7 Remove strongbacks and store 0 154x8 0.40 6 
~ 8 De-allocate resources 0 101x4 0.00 7 

9 
10 

RESOURCES 101 x4,154x8,306, 101x4,154x8,306 
505 

TOTAL SPAN 2_13 

TOTAL HOURS 2.20 

Page 1 Rev"G" 1217192 BroganlMMAG 



BW3-2/4 Middle, Mate BW2-2/4 = BWT, Activity 176 

O.A. 616 
Install & bond the remaining 77 tubes In phi layer five 

FUNCTION Allocate De-Allocat. TIME SEa 
1 Anach standard strongback to the drift cell tube 101 x4,155x2,525 0 0.64 1 
2 Allocate resources 1,51,151,158,301 0 0.00 2 
3 Apply epoxy to the tube 0 0 0.64 3 nIp 
4 Insert tube into side plates, pin In poshion, remove strongback 0 0 3.21 3 nIp 
5 Poshion the alignment racks, pull vacuum, add weight and cure 0 0 1.07 3 nip 

~ 
6 De·allocate resources 0 1,51,155x2,301 0.00 4 
7 Release the vacuum, remove the weights and the alignment racks 0 101x4,151,158 0.53 5 ,1 8 

r~' 9 
10 

RESOURCES 1,51,101x4,151, 1,51,101x4,151, 
155x2,158,301, 155x2,158,301 

525 

TOTAL SPAN 4.38 

TOTAL HOURS 6.09 

Page 1 Rev"G" 12/7/92 BroganlMMAG 



BW3-2/4 Middle. Mate BW2-2/4 = BWT. Activity 1#76 

O.A. 617 
Epoxy tops of tubes, Install shear plates, layer five 

FUNCTION 
1 Apply beads of epoxy In between the tubes (8 passes) and to the tops of the 

tubes (8 passes) 
2 load the shear plates and position, place bonding weights 
3 
4 
5 
6 
7 
8 
9 
10 

Allocate 
101x3,301 

1,2,51,151 

De-Allocate 
301 

1,2,51,101x3,151 

TIME SEa 
1.33 1 nls 

0.80 2 nls 

RESOURCES 1,2,51,101x3,151, 1,2,51,101x3,151, 
301 301 

TOTAL SPAN 2.13 

TOTAL HOURS 2.13 

Page 1 Rev °Go 1217/92 BroganlMMAG 



BW3·2/4 Middle, Mate BW2·2/4 II BWT, Activity '76 

O.A. 618 
Install & bond 8 fiducial tubes In phi layer six 

FUNCTION Allocate De-Allocate TIME SEa 
1 Allocate tubes 506,154x8 0 0.00 1 
2 Attach fiducial strong back to drift cell tubes 101x4 0 0.40 2 
3 Allocate resources 306 0 0.00 3 
4 Apply epoxy to the tubes 0 0 0.07 4 nIp 
5 Insert tubes Into the side plates, pin In place and cure epoxy 0 0 1.33 4 nIp 

~ 6 De-allocate resources 0 306 0.00 5 
""-J 7 Remove strongbacks and store 0 154x8 0.40 6 
~ 8 De-allocate resources 0 101x4 0.00 7 

9 
10 

RESOURCES 101 x4,154x8,306, 101x4,154x8,306 
506 

TOTAL SPAN 2.13 

TOTAL HOURS 2.20 

Page 1 Rev "G- 1 ~/92 BroganIMMAG 



~W.3-2/4 Middle, Mate BW2-2/4 = BWT. Activity #76 

O.A. 619 
Install & bond the remaining n tubes in phi layer six 

FUNCnON Allocate De·Allocate llME SEa 
1 Attach standard strongback to the drift cell tube 101x4,155x2,526 0 0.64 1 
2 Allocate resources 1,51,151,158,301 0 0.00 2 
3 Apply epoxy to the tuba 0 0 0.64 3 nIp 
4 Insert tube into side plates, pin In position, remove strongback 0 0 3.21 3 nIp 
5 Position the alignment racks, pull vacuum, add weight and cure 0 0 1.07 3 nIp 

~ 6 De-allocate resources 0 1,51,155x2,301 0.00 4 
...... 1 7 Release the vacuum, remove the weights and the alignment racks 0 101x4,151,158 0.53 5 
CJ' 8 

9 
10 

RESOURCES 1,51,101x4,151, 1,51,101x4,151, 
155x2,158,301, 155x2,158,30 1 

526 

TOTAL SPAN 4.38 

TOTAL HOURS 6.09 

Page 2 Rev "G" 1217192 BroganiMMAG 



BW3·2/4 Middle, Mate BW2·2/4 = BWT, Activity '76 

O.A. 620 
Epoxy tops of tubes, install shear plates, layer six 

FUNcnON 11ME SEa 
1 Apply beads of epoxy in between the tubes (8 passes) and to the tops of the 

Allocate 
101x3,301 

De·Allocate 
301 1.33 1 nls 

tubes (8 passes) 
2 Load the shear plates and position, place bonding weights 
3 
4 

~ 5 
,} 6 
Co' 7 

8 
9 
10 

Page 2 Rev "G" 1 'lJ7192 BroganlMMAG 

1,2,51,151 l,2,51,101x3,151 0.80 2 nls 

RESOURCES l,2,51,101x3,151, l,2,51,101x3,151, 
301 301 

TOTAL SPAN 2.13 

TOTAL HOURS 2.13 



BW3-2/4 Middle, Mate BW2-2/4 = BWT, Activity #76 

O.A. 621 
Install & bond 8 fiducial tubes In phi layer seven 

FUNCTlON Allocate De·Allocate TlME SEa 
1 Allocate tubes 507,154x8 0 0.00 1 
2 Attach fiducial strong back to drift cell tubes 101x4 0 0.40 2 
3 Allocate resources 306 0 0.00 3 
4 Apply epoxy to the tubes 0 0 0.07 4 nIp 
5 Insert tubes Into the side plates, pin In place and cure epoxy 0 0 1.33 4 nIp 

~ 6 De-allocate resources 0 306 0.00 5 
~ 7 Remove strongbacks and store 0 154x8 0.40 6 
~ 8 De-allocate resources 0 101x4 0.00 7 

9 
10 

RESOURCES 101x4,154x8,306, 101 x4,154x8,306 
507 

TOTAL SPAN 2.13 

TOTAL HOURS 2.20 

Page 2 Rev "G" 1217192 BroganlMMAG 



.• ........ _ •• "-61" • UW I, Actlvny fila 

O.A. 622 
Install & bond the remaining n tubes In phi layer seven 

FUNCllON Allocate De-Allocate llME SEQ 
1 Attach standard strongback to the drift cen tube 101x4,155x2,S27 0 0.64 1 
2 Anocate resources 1.51.151.158.301 0 0.00 2 
3 Apply epoxy to the tube 0 0 0.64 3 nIp 
4 Insert tube into side plates. pin In position. remove strongback 0 0 3.21 3 nIp 
5 Position the alignment racks. pull vacuum. add weight and cure 0 0 1.07 3 nIp 

~ 
,,1 6 De·allocate resources 0 1.51.155)(2,301 0.00 4 
0.' 7 Release the vacuum. remove the weights and the alignment racks 0 101x4.151,158 0.53 5 

8 
9 
10 

RESOURCES 1,51,101x4.151. 1.51.101x4.1S1. 
155x2,158,301, 155)(2.158,301 

527 

TOTAL SPAN 4.38 

TOTAL HOURS 6.09 
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BW3-2/4 Middle, Mate BW2-2/4 = BWT, Activity #76 

O.A. 623 
Epoxy tops of tubes, install shear plates, layer seven 

FUNcnON 
1 Apply beads of epoxy in between the tubes (8 passes) and to the tops of the 

Allocate 
101x3,301 

De-Allocat. 
301 

nME 
1.33 

tubes (8 passes) 
2 Load the shear plates and position, place bonding weights 1,2,51,151 1,2,51,101x3,151 0.80 
3 
4 
5 
6 
7 
8 
9 
10 

RESOURCES 1,2,51,101x3,151, 1,2,51,101x3,151, 
301 301 

TOTAL SPAN 2.13 

TOTAL HOURS 2.13 

Page 2 Rev -GO 1217192 BroganlMMAG 

SEa 
1 nls 

2 nls 



BW3-2/4 Middle, Mate BW2-2/4 == BWT, Activity '76 

O.A. 624 
Install & bond B fiducial tubes In phi layer eight 

FUNCnON Allocate De-Allocate TIME SEa 
1 Allocate tubes 50B,154xB 0 0.00 1 
2 Attach fiducial strong back to drift cell tubes 101x4 0 0.40 2 
3 Allocate resources 306 0 0.00 3 
4 Apply epoxy to the tubes 0 0 0.07 4 nIp 
5 Insert tubes into the side plates, pin In place and cure epoxy 0 0 1.33 4 nIp 

~ 6 De-allocate resources 0 306 0.00 5 
~ 7 Remove strongbacks and store 0 154xB 0.40 6 
C· B De-allocate resources 0 101x4 0.00 7 

9 
10 

RESOURCES 101 x4,154xB,306, 101x4,154xB,306 
50B 

TOTAL SPAN 2.13 

TOTAL HOURS 2.20 
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BW3-214 Middle, Mate BW2-2/4 = BWT, Activity #76 

O.A. 625 
Install & bond the remaining n tubes in phi layer eight 

FUNcnON Allocate De-Allocat. TIME SEa 
1 Attach standard strongback to the drift cen tube 101 x4,155x2,528 0 0.64 1 
2 Allocate resources 1,51,151,158,301 0 0.00 2 
3 Apply epoxy to the tube 0 0 0.64 3 nIp 
4 Insert tube into side plates, pin In position, remove strongback 0 0 3.21 3 nIp 
5 Position the alignment racks, pull vacuum, add weight and cure 0 0 1.07 3 nip 

~ 6 De-allocate resources 0 1,51,155x2,301 0.00 4 
CO 7 Release the vacuum, remove the weights and the alignment racks 0 101x4,151,158 0.53 5 
~ 8 

9 
10 

RESOURCES 1,51,101x4,151, 1,51,101x4,151, 
155x2,158,301, 155x2,158,30 1 

528 

TOTAL SPAN 4.38 

TOTAL HOURS 6.09 
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BW3·2/4 Middle, Mate BW2·2/4 = BWT, Activity 176 

O.A. 626 
Epoxy tops of tubes, Install shear plates, layer eight 

FUNCTION nME SEQ 
1 Apply beads of epoxy In between the tubes (8 passes) and to the tops of the 

Allocate 
101x3.301 

De-Allocate 
301 1.33 1 nls 

tubes (8 passes) 
2 Load the shear plates and poslJion, place bonding weights 
3 
4 

~ 5 
00 6 
{\.I 7 

8 
9 
10 
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1,2,51,151 1,2.51,101x3,151 0.80 2 nls 

RESOURCES 1,2,51,101x3,151, 1.2,51,101x3,151, 
301 301 

TOTAL SPAN 2.13 

TOTAL HOURS 2.13 



BW3-2/4 Middle, Mate BW2-2/4 = BWT, Activity #176 

O.A. 627 
Install & bond 7 fiducial tubes in stereo layer nine 

FUNCnON Allocate De-Allocate nME SEa 
1 Allocate tubes 509,154x7 0 0.00 1 
2 Attach fiducial strong back to drift cell tubes 101x4 0 0.35 2 
3 Allocate resources 306 0 0.00 3 
4 Apply epoxy to the tubes 0 0 0.06 4 nIp 
5 Insert tubes into the side plates, pin in place and cure epoxy 0 0 1.17 4 nIp 

~ 6 De-allocate resources 0 306 0.00 5 

00 7 Remove strongbacks and store 0 154x7 0.35 6 

v..' 8 De-allocate resources 0 101x4 0.00 7 
9 
10 

RESOURCES 101x4,154x7,306, 10 1x4,154x7 ,306 
509 

TOTAL SPAN 1.87 

TOTAL HOURS 1.93 
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BW3·2/4 Middle. Mate BW2·2/4 = BWT. Activity '76 

O.A. 628 
Install & bond the remaining 64 tubes In stereo layer nine 

FUNcnON Allocate De·Allocate 11ME SEa 
1 Attach standard strongback to the drift cell tube 101x4,155x2,529 0 0.53 1 
2 Anocate resources 1,51,151,158,301 0 0.00 2 
3 Apply epoxy to the tube 0 0 0.53 3 nIp 
4 Insert tube Into side plates, pin In position, remove strongback 0 0 2.67 3 nIp 
5 Position the alignment racks, pull vacuum, add weight and cure 0 0 0.93 3 nIp 

~ 6 De-allocate resources 0 1,51,155x2,301 0.00 4 
00 7 Release the vacuum, remove the weights and the alignment racks 0 101x4,151,158 0.47 5 
~. 8 

9 
10 

RESOURCES 1,51,101x4,151, 1,51,101x4,151, 
155x2, 158,301, 155x2,158,301 

529 

TOTAL SPAN 3.87 

TOTAL HOURS 5.13 
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aW3-2/4 Middle, Mate aW2-2/4 = aWT, Activity #76 

O.A. 629 
Epoxy tops of tubes, Install shear plates, layer nine 

FUNCTION 
1 Apply beads of epoxy In between the tubes (7 passes) and to the tops of the 

tubes (7 passes) 
2 Load the shear plates and position, place bonding weights 
3 
4 
5 
6 
7 
8 
9 
10 

Allocate 
101x3,301 

1,2,51,151 

De-Allocate 
301 

1 ,2,51 ,101x3,151 

TIME SEa 
1.17 1 nls 

0.80 2 nls 

RESOURCES 1,2,51,101x3,151, 1,2,51,101x3,151, 
301 301 

TOTAL SPAN 1.97 

TOTAL HOURS 1.97 
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BW3-2/4 Middle, Mate BW2-2/4 = BWT, Activity '76 

O.A. 630 
Install & bond 7 fiducial tubes In stereo layer ten 

FUNCnON Allocate Da-Allocate nME SEa 
1 Allocate tubes 510,154x7 0 0.00 1 
2 Aftach fiducial strong back to drift cell tubes 101x4 0 0.35 2 
3 Allocate resources 306 0 0.00 3 
4 Apply epoxy to the tubes 0 0 0.06 4 nIp 

~ 5 Insert tubes Into the side plates, pin In place and cure epoxy 0 0 1.17 4 nIp 
Q:) 6 De-allocate resources 0 306 0.00 5 
C' 7 Remove strong backs and store 0 154x7 0.35 6 

8 De-allocate resources 0 101x4 0.00 7 
9 
10 

RESOURCES 101 x4,154x7,306, 101x4,154x7,306 
510 

TOTAL SPAN 1.87 

TOTAL HOURS 1.93 
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BW3-2/4 Middle. Mate BW2-2/4 = BWT. Activity '76 

O.A. 631 
Install & bond the remaining 64 tubes in stereo layer ten 

FUNCnON Allocate De-Allocate nME SEa 
1 Attach standard strongback to the drift cell tube 101x4,155x2,530 0 0.53 1 
2 Allocate resources 1,51,151,158,301 0 0.00 2 
3 Apply epoxy to the tube 0 0 0.53 3 nIp 
4 Insert tube into side plates, pin In position, remove strongback 0 0 2.67 3 nIp 
5 Position the alignment racks, pull vacuum, add weight and cure 0 0 0.93 3 nIp 

~ 6 De-allocate resources 0 1,51,155x2,301 0.00 4 
00 7 Release the vacuum, remove the weights and the alignment racks 0 101x4,151,158 0.47 5 
"",J 8 • 

9 
10 

RESOURCES 1,51,101x4,151, 1,51,101x4,151, 
155x2,158,301, 155x2,158,301 

530 

TOTAL SPAN 3.67 

TOTAL HOURS 5.13 
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BW3-2/4 Middle. Mate BW2-2/4 = BWT. Activity #76 

O.A. 632 
Epoxy tops of tubes. Install shear plates. layer ten 

FUNcnON 
1 Apply beads of epoxy in between the tubes (7 passes) and to the tops of the 

tubes (7 passes) 
2 Load the shear plates and position. place bonding weights 
3 
4 
5 
6 
7 
8 
9 
10 

Allocate 
101x3.301 

1.2.51.151 

De-Allocate 
301 

1.2.51.101x3.151 

TIME SEa 
1.17 1 nls 

0.80 2 nls 

RESOURCES 1.2.51.101x3.151. 1.2.51.101x3.151. 
301 301 

TOTAL SPAN 1.97 

TOTAL HOURS 1.97 

Page 2 Rev -GO 1217192 BroganJMUAG 



BW3-2/4 Middle, Mate BW2-2/4 = BWT, Activity #76 

O.A. 633 
Assemble top edge members to the side & top plate 

FUNCTION Allocate De-Allocate TIME SEa 
1 Remove the top edge details from storage and place on side plate edge 1,51,101x3 1,51 1.26 1 
2 Insta" bolts thru edge members into side plates and torque bolts 101 101x4 5.25 2 
3 
4 

~ 5 

c:c 6 

CJ:l 7 
8 
9 
10 

RESOURCES 1,51,101x4 1.51,101x4 

TOTAL SPAN 6.51 

TOTAL HOURS 6.51 
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BW3-214 Middle, Mate BW2-2/4 = BWT, Activity #76 

O.A. 634 
Electrical harness and plumbing Installation and hook-up 

FUNCTION Allocate De-Allocate TIME SEa 
1 Allocate resources 101x6 0 0.00 1 
2 Install gas manafolds and connect Tygon tubing to the drift tubes 0 0 5.92 2 
3 locale & secure the tube wiring harness, connect the leads to the drift tubes 0 0 2.95 2 
4 De-allocate resources 0 101x6 0.00 3 

~ 5 Allocate resources 102x2,160 0 0.00 4 
~ 6 Preform Inline mfg leak test, pressurize the complet system, verify pressure drop 0 0 11.83 5 
C' 7 Preform In line mfg electrical test, hook test tool (computer) and run test sequence 0 0 5.92 5 

8 De-allocate resources 0 102x2,160 0.00 6 
9 
10 

RESOURCES 101x6,102x2,160 101x6,102x2,160 

TOTAL SPAN 17.75 

TOTAL HOURS 26.62 
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BW3-2/4 Middle, Mate BW2-2/4 = BWT, Activity '76 

O.A. 635 
Prepare for movement to and mating with BW2 

FUNCnON Allocate De-Allocate nME SEa 
1 Attach temporary hoisting hardware 101x2 101x2,511 1.00 1 
2 
3 
4 

~ 5 
~ 6 
.... ' 7 

8 
9 
10 

RESOURCES 101x2 101x2.511 

TOTAL SPAN 1.00 

TOTAL HOURS 1.00 
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