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Page 1

BW1-2/4 MODULE,

Rev “K*

14 UNITS, Activity #52

226 227 228 229 230
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
and end plates, onto final bottom plate fiducial tubes in remaining 48
bottom edge > assembly fixture > asemb > theta layer 1 > tubes in theta
members and Y ' layer 1
gussels 6.0 8.3 74 1.4
1,51,101x4 1,51,101x4,103x2 1,2,51,101x5,151, 101x4, 154x5,306 1,51,101X4,151,
I 301 155,158,301
38
235 234 233 232 # 231
101x4,154x5,306, 1,2,51,101x4,151, 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 stilfeners & tops o remaining 48 fiducial tubes in stilfeners & 1ops of
theta layer 3 < tubes, install | ¢ tubes in theta ¢ theta layer 2 ¢ tubes, install
stifeners & plates layer 2 |stitteners & plates,
23 layer 2 3.8 1.4 23 layer 1
101x4, 154x5,306 1,2,51,101x4,151, 1,51,101X%4,151, 101x4, 154x5,306 1,2,51,101x4,151,
301 155,158,301 301
1.4
* 236 237 238 239 240
1,51,101X4,151, [.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 § Install & bond Epoxy diagonal
remaining 48 stiffeners & tops o} fiducial tubes in remaining 48 |stifteners & tops of
tubes in theta > tubes, install > theta layer 4 > tubes in theta > tubes, install
layer 3 stitfeners & plates layer 4 stitteners & plates)
3.8 layer 3 23 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
. 23
244 243 242 ¢ 241
101x4,154x5,306, 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
hi layer 6 shear plates, layer] | tubes in phi layer ‘ hi layer 5
4 P §— P s yo'lg— SP yor | 4——1 Philay
1.4 2.1 35 1.4
101x4, 154x5,306 1,2,51,101x4,151, 1,51,101X4,151, 101x4, 154x5,306
301 155,158,301
12/9/92 BrogawMMAG
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BW1-2/4 MODULE,

Page 2 Rev "K* 12/0/92 Brogan/MMAG

14 UNITS, Activity #52

245 246 247 248 249
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
tubes in phi layer > {shear plates, layer} > phi layer 7 > tubes in phi layer > shear plates, layer
6 6 7 7
3.7 2.1 1.4 4.2

1,5t,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
2.1
254 253 252 251 * 250
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‘—_—
75 2.1 43 1.4
101x4,102x2,160 1.51.101x4| 1,2,51,101x4,151, 1,51,101X4,151, 101x4, 154x5.306J
_ I 301 155,158,301 ,
# 7.1
‘ 255 256
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
1.0 2.1
104,152,157] 54.104.159.359I



Activity 52 BW1-2/4 BWT
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104
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159
160
301
306
351
352
353
354
355
356
357
358
359
361
362
363
364
365
366
367
368

sl

ing
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BW1-2/4 MODULE 14 UNITS

O.A. 226
Assemble side and end plates, bottom edge members and gussets
FUNCTION Allocate
1 Remove side plates (4) from storage and place in vertical support rack 1,51,101x4
2 Remove bottom edge details from slorage and place on side plate edge 0
3 Install bolts thru edge members into side plates and torque bolts 0
4 Finish O.A, ' 0
5
6
7
8
9
10

RESOURCES  1,51,101x4

Page 1 Rev 'K* 127782 BrogawMMAG

De-Allocate
0
0
0
1,51,101x4

1,51,101x4

TOTAL SPAN

TOTAL HOURS

TIME
1.50
0.50
4.00
0.00

5.50

6.00

ONvNvN-m
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BW1-2/4 MODULE 14 UNITS

O.A. 227
Load & locate onto final assembly fixture
FUNCTION
1 move the plates (4) from the vertical support rack to the final assembly tool
2 Allocate resource
3 Pin the plates thru the tooling holes to the tool side suports and secure
4 Assemble the sides into "box" using the corner plates (4 places) and bolts
5 De-allocate resource
6 Verily the alignment of the "box*"
7
8
9
10

Page 1

RESOURCES

Rev *K* 127792 BrogawMMAG

Allocate
1,51,101x3,152
101
0
0
0
103x2

152

De-Allocate
1,51
0
0
0
101x4
103x2

1,51,101x4,103x2 1,51,101x4,103x2

TOTAL SPAN

TOTAL HOURS

TIME
1.00
0.00
2.00
5.00
0.00
0.25

6.25

8.25

NaWwWwNhNh-mMm
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BW1-2/4 MODULE 14 UNITS

Install & bond bottom plate asembly
FUNCTION Allocate De-Allocate
1 Apply epoxy to bottom edge member at bottom plate interface 1,251,101x5,151, 0
301
2 Apply epoxy to one side of the doubler strips and locate in tool 0 0
3 Load the sections of bottom plates and position, place bonding weights 0 1,2,51,101x5,151,
301
4 Allow epoxy to set-up 0 0
5 Remove bonding weights 1,51,101x2 1,51,101x2
6
7
8
9
10

Page 1

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

TOTAL SPAN
TOTAL HOURS

Rev "K* 12/792 BrogaryMMAG

TIME
0.60

0.60
4.00

1.00
1.20

7.40

740

SEQ

v & W
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BW1-2/4 MODULE 14 UNITS

O.A. 229

install & bond 5 fiducial tubes In theta layer 1

FUNCTION Allocate De-Allocate TIME SEQ

1 Allocate tubes and stiffbacks 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 np
5 Insert tubes into the side plates, pin in place and cure epoxy 0 0 0.84 4 np
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

10

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

TOTAL SPAN 1.34

TOTAL HOURS 1.39

Page 1 Rev "K' 12/7/92 BrogaMMAG
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BW1-2/4 MODULE 14 UNITS

O.A. 230
Install & bond remaining 48 tubes in theta layer 1
FUNCTION Allocate De-Allocate TIME SEQ
1 Attach standard strongback 1o 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 np.
4 Insert tube into side plates, pin in position, remove strongback 0 0 2.00 3 op
5 Position the alignment racks, pull vacuum, add weight and cure 0 0 0.67 3 oap
De-allocate resources 0 1,51,155x2,301 0.00 4
Release the vacuum, remove the weights and the alignment racks 0 101x4,151,158 0.33 5

-—b
owvwENO®

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

TOTAL SPAN 273
TOTAL HOURS 3.80

Page 1 Rev "K* 12/792 Brogan/MMAG
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BW1-2/4 MODULE 14 UNITS

O.A. 231

FUNCTION

Page 1

SOCENOUN EWN -

Rev °K*

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

Apply epoxy to the diagonal stiffeners and place into the assembly
Apply epoxy 1o the tops of the tubes (5 passes)
Load the shear plates and position, place bonding weights

Allocate
101x2,301
1,2,51,101x2,151
0

De-Allocate
0
301
1,2,51,101x4,151

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

12/792 BrogaMMAG

301

301

TOTAL SPAN
TOTAL HOURS

0.88
0.42
1.00

230

2.30
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BW1-2/4 MODULE 14 UNITS

O.A. 232

FUNCTION

Page 1

DOPXNDOVNAEWN =

Rev “K*

Install & bond 5 fiducial tubses 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

12792 BrogarvMMAG

Allocate De-Allocate
352, 154x5 0
101x4 0
306 0
0 0
0 0
0 306
0 101x4
0 154x5

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

TOTAL SPAN

TOTAL HOURS

TIME
0.00
0.25
0.00
0.05
0.84
0.00
0.25
0.00

1.4

139

0
0

NoOoOOabsWON-aM

p

232
-]
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BW1-2/4 MODULE

O.A. 233

FUNCTION

Page 1

D aWN -

SvaeaNo®

Rev °K*

Install & bond remaining 48 tubes in theta layer 2

Attach standard strongback to the drift cell tube

Allocate resources

Apply spoxy 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

14 UNITS

Allocate
101x4,155x2,362
1,51,151,158,301

0

0
0

oo

RESOURCES 1,51,101X4,151,

127702 BrogavMMAG

1565,158,301,362

De-Allocate
0

0
0
0
0

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

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

TOTAL SPAN
TOTAL HOURS

TIME
0.40
0.00
0.40
2.00
0.67

0.00
0.33

273

3.80

WWWN =M

«ah

n/p
n/p
n/p
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BW1-2/4 MODULE 14 UNITS

O.A. 234
Epoxy diagonal stiffeners & tops of tubes, install stiffeners & plates, layer 2
FUNCTION Allocate
1 Apply epoxy to the diagonal stiffeners and place into the assembly 101x2,301
2 Apply epoxy to the tops of the tubes (5 passes) 1,2,51,101x2,151
3 Load the shear plates and position, place bonding weights 0
4
s
6
7
8
9
10

De-Allocate
0
301
1.2,51,101x4,151

1.2,51,101x4,151, 1,2,51,101x4,151,

RESOURCES 301

Page 1 Rev "K* 12/782 BrogawMMAG

301

TOTAL SPAN
TOTAL HOURS

E
0.88 1
0.42 2 n/s
1.00 3

230

230
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BW1-24 MODULE 14 UNITS

O.A. 235
Install & bond 5 fiducial tubes In theta layer 3

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, pu: In place and cure epoxy

6 De-allocate resources

7 Removae strongbacks and store

8 De-allocate resources

9

10

Paae 1

Rav °K® 12/7/% Rranan/MAMARQ

Allocate De-Allocate
353, 154x5 0
101x4 0
306 0
0 0
0 0
0 306
0 101x4
0 154x5

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

TOTAL SPAN
TOTAL HOURS

TIME
0.00
0.25
0.00
0.05
0.84
0.00
0.25
0.00

1.34

1.39

n
sla»m:-&uro-g

23
R 2 )
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BW1-2/4 MODULE

O.A. 236
Install & bond remaining 48 tubes in theta fayer 3
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

14 UNITS

Allocate
101x4,155x2,363
1.51,151,158,301

0
0

0

[= 2 =)

RESOURCES 1,51,101X4,151,

Rev°K' 127782 BrogaMMAG

155,158,301,363

De-Allocate
0

0
0
0
0

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

1,51,101X%4,151,
155,158,301

TOTAL SPAN
TOTAL HOURS

TIME
0.40
0.00
0.40
2.00

067

0.00
033

2.1

3.80

(~) WWwhh-=-m

(S 0

n/p

nip
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BW1-2/4 MODULE 14 UNITS

O.A. 237
Epoxy diagonal stiffeners & tops of tubes, install stiffeners & plates, layer 3
FUNCTION Allocate
1 Apply epoxy to the diagonal stiffeners and place into the assembly 101x2,301
2 Apply epoxy to the tops of the tubes (5 passes) 1,2,51,101x2,151
3 Load the shear plates and position, place bonding weights 0
4
5
6
7
8
9
10

Page 1

De-Allocate
0
301
1,2,51,101x4,151

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

301

Rev °K* 12/77/92 BrogaMMAG

301

TOTAL SPAN

TOTAL HOURS

E
0.88 1
0.42 2 n/s
1.00 3

230

230
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BW1-2/4 MODULE 14 UNITS

O.A. 238

Install & bond S fiducial tubes in theta layer 4
FUNCTION
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

SOCONONLEWON -

Page 1 Rev "K" 12/792 BrogaMMAG

Allocate De-Allocate
354, 154x5 0
101x4 0
306 0
0 0
0 0
0 306
0 101x4 -
0 154x5

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

TOTAL SPAN
TOTAL HOURS

TIME
0.00
0.25
0.00
0.05
0.84
0.00
0.25
0.00

1.34

1.39

L]
o

~N~NounansWN-M

33
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BW1-2/4 MODULE

Install & bond remaining 48 tubes in theta layer 4
FUNCTION
1 Attach standard strongback to the drift cell tube
2 Allocate resources
3 Apply epoxy to the tube
4 Insenrt 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

14 UNITS

Allocate
101x4,155x2,364
1,51,151,158,301

0
0

0

oo

1.51,101X4,151,

RESOURCES 155,158,301,364

Page 1 Rev"K* 12/7/92 BrogaMMAG

De-Allocate
-0

0
0
0
0

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

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

TOTAL SPAN

TOTAL HOURS

TIME
0.40
0.00
0.40
2.00

0.67

0.00
0.33

2.73

3.80
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BW1-2/4 MODULE

O.A. 240
Epoxy diagonal stiffenars & tops of tubes, Install stiffeners & plates, layer 4

FUNCTION

1 Apply apoxy to the diagonal stifaners and place into the assembly

2 Apply epoxy to the tops of the tubes (5 passes)

3 Load the shear plates and position, place bonding weights

4

5

6

7

8

9

10

Page 1 Rev "K* 12792 Broga’MMAG

RESOURCES

14 UNITS

Allocate
101x2,301
1,2,51,101x2,151
0

De-Allocate
0
301
1,2,51,101x4,151

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

301

301

TOTAL SPAN
TOTAL HOURS

0.88
0.42
1.00

230

230



beco

BW1-2/4 MODULE 14 UNITS

O.A. 241

FUNCTION

Page 1

SDOONON B WN -

Rev *K"*

Install & bond 5 fiducial tubes in phi layer 5

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

1277192 Broga’MMAG

Allocate De-Allocate
355, 154x5 0
101x4 0
306 0
0 0
0 0
0 306
0 101x4
0 154x5

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

TOTAL SPAN

TOTAL HOURS

TIME
0.00
0.25
0.00
0.05
0.84
0.00
0.25
0.00

1.34

1.39

(7]
»)

NoOONLEbLWON-—-M
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BW1-2/4 MODULE

O.A. 242

Install & bond remaining 43 tubes In phi layer 5

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

14 UNITS
Allocate De-Allocate
101x4,155x2,365 0
1,51,151,158,301 0
-0 0
0 0
0 0
0 1,51,155x2,301
0 101x4,151,158

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

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

Page 1 Rev°K' 12792 Brogan’MMAG

TOTAL SPAN

TOTAL HOURS

TIME
0.36
0.00
0.36
1.79
0.67
0.00
0.33

2.48

3.51

124
o

NEaWWWN =M
323
9T
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BW1-2/4 MODULE 14 UNITS

O.A. 243

FUNCTION

Page 1

1

2
3
4
5
6
7
8
9

-l

0

Rev °K*

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

12/782 BrogawMMAG

Allocate De-Allocate
1,2,51,101x4,151, 301
301
0 1,2,51,101x4,151

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

TOTAL SPAN

TOTAL HOURS

TIME
0.42

1.70

2,12

212

SEQ

n/s

nls
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BW1-2/4 MODULE 14 UNITS

O.A. 244

FUNCTION

Page 1

QVLONONELE WN =

Rev "K*

Install & bond 5 fiducial tubes in phi layer 6

Allocate tubes and stitfbacks

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

12/792 BrogayMMAG

Allocate De-Allocate
356, 154x5 0
101x4 0
306 0
0 0
0 0
0 306
0 101x4
0 154x5

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

TOTAL SPAN

TOTAL HOURS

TIME
0.00
0.25
0.00
0.05
0.84
0.00
0.25
0.00

1.34

139

n
o
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BW1-2/4 MODULE 14 UNITS

O.A. 245

Install & bond remaining 43 tubes in phi layer 6
FUNCTION Allocate
Attach standard strongback to the drift cell tube 101x4,155x2,366
Allocate resources 1,51,151,158,301
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

SPOBNDMEWN -
ocooooo

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

Page 2 Rev °K" 12/7/92 Brogan/MMAG

De-Allocate
0

0
0
0
0

o

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

1,51,101X4,151,

155,158,301

TOTAL SPAN
TOTAL HOURS

TIME
0.36
0.00
0.36
1.79
0.20
0.67
0.00
0.33

248

N

»
(o]

NEBWWWWN-mM

n/p
n/p
n/p
n/p



6c0

BW1-2/4 MODULE 14 UNITS

O.A. 246

Epoxy tops of tubes, install shear plates, layer 6

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

Load the shear plates and position, place bonding weights

SvoeNOTBAWN

Page 2 Rev "K* 127/92 Brogan/MMAG

Allocate De-Allocate
1,2,51,101x4,151, 301
301
0 1,.2,51,101x4,151

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

TOTAL SPAN
TOTAL HOURS

TIME

0.42
1.70

212

212

SEQ

N =

n/s

n/s
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BW1-2/4 MODULE 14 UNITS

O.A. 247
Install & bond § fiducial tubes in phi layer 7

FUNCTION

1 Allocate tubes and stiffbacks

2 Attach fiduclal 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 2 Rev °K* 127/92 Brogan/MMAG

Allocate De-Allocate
357, 154x5 0
101x4 0
306 0
0 0
0 0
0 306
0 101x4
0 154x5

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

TOTAL SPAN

TOTAL HOURS

TIME
0.00
0.25
0.00
0.05
0.84
0.00
0.25
0.00

1.34

1.39

0
o

NoONLELON~-~M
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BW1-24 MODULE 14 UNITS

O.A. 248

Install & bond remaining 43 tubes in phi layer 7

FUNCTION Allocate

1 Attach standard strongback to the drift cell tube 101x4,155x2,367
2 Allocate resources 1,51,151,158,301
3 Apply epoxy to the tube 0

4 Insert tube into side plates, pin in position, remove strongback 0

5 Apply epoxy and install the twentyone load distributors at specified locations 0

6 Position the alignment racks, pull vacuum, add weight and cure 0

7 De-allocate resources 0

8 Release the vacuum, remove the weights and the alignment racks 0

9

10

Page 2 Rev *K" 12/7/92 Brogan/MMAG

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

De-Allocate

0
0
0
0
0

o

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

1.51,101X4,151,

155,158,301

TOTAL SPAN
TOTAL HOURS

TIME
0.36
0.00
0.36
1.79
0.70
0.67
0.00
0.33

248

4.21

(]
o

NaWWwWwwNhn-—=m

n/p
n/p
n/p
n/p
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BW1-2/4 MODULE 14 UNITS

O.A. 249

Epoxy tops of tubes, install shear plates, layer 7
FUNCTION
1 Apply epoxy to the tops of the tubes (5 passes)

Load the shear plates and position, place bonding weights

2
3
4
S
6
7
8
9

-l

0

Page 2 Rev *K* 12/7/92 BrogatyMMAG

Allocate De-Allocate
1.2,51,101x4,151, 301
301
0 1,2,51,101x4,151

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

TOTAL SPAN

TOTAL HOURS

TIME

0.42
1.70

212

212

SEQ

-t

n/s

n/s
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BW1-2/4 MODULE 14 UNITS

O.A. 250
Instal! & bond 5 fiducia! tubes in phi layer 8

FUNCTION

1 Allocate tubes and stiffbacks

2 Attach fiducia! 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 2 Re\_r *K* 127/92 Brogan/MMAG

Allocate De-Allocate
358, 154x5 0
101x4 0
306 0
0 0
0 0
0 306
0 101x4
0 154x5

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

. RESOURCES - 358

TOTAL SPAN
TOTAL HOURS

TIME
0.00
0.25
0.00
0.05
0.84
0.00
0.25
0.00

1.34

1.39

(7]
o

NoOoOONnaLsE_DWON--M
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reo

O.A. 251

BW1-2/4 MODULE

Install & bond remaining 43 tubes in phi layer 8

FUNCTION

SVONONEWON -

Page 2 Rev °K* 12/7/92

Brogan’/MMAG

Afttach standard strongback to the drift cell tube
Allocate resources
Apply apoxy to the tube

Insert tube into side plates, pin in position, remove strongback
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

14 UNITS

Allocate De-Allocate
101x4,155x2,368 0
1,51,151,158,301

0
0
0
0
0

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

CO0O0OO0O0

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

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

TOTAL SPAN

TOTAL HOURS

TIME
0.36
0.00
0.36
1.79
0.80
0.67
0.00
0.33

248

431

SEQ

U aWWWWN -

nip
nip
n'p
n'p
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BW1-2/4 MODULE 14 UNITS

Epoxy tops of tubes, install top plates, layer 8
FUNCTION Allocate De-Allocate
1 Apply epoxy to the tops of the tubes (5 passes) 1,2,51,101x4,151, 301
301
Load the shear plates and position, place bonding weights 0 1,2,51,101x4,151

ovomNOOBaeWN

Page 2 Rev "K* 127/92

Brogan/MMAG

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

TOTAL SPAN

TOTAL HOURS

TIME

0.42
1.70

212

212

SEQ

nis

n/s
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BW1-2/4 MODULE 14 UNITS

O.A. 253
Assemble the top edge members to the sides & top plate
FUNCTION Allocate
1 Remove the top edge details from storage and place on side plate edge 1.51,101x3
2 Install bolts thru edge members into side plates and torque bolts 101
3 Using the too! reference locate and mount the three sets of Lee bearings 0
4
5
6
7
8
9
10

Paga 2 Rev °K* 12/7/92

Brogan/MMAG

RAESOURCES  1,51,101x4

De-Allocate
1,51
0
101x4

1.51,101x4

TOTAL SPAN

TOTAL HOURS

TIME
0.50
4.00
3.00

7.50

71.50

WN -—-mMm
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O.A.

FUNCTION
1

SLC@®NOWMEWN

BW1-2/4 MODULE 14 UNITS

254

Install outer side plates

Allocate resources :

Install gas manafolds and connect Tygon tubing 1o 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 systam, verily 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
Bolt the side plates to the assembly

Allocate
101x4
0
0
0
102x2
160
101x4
0

De-Allocate
0
0
0
101x4
0
102x2,160
0
101x4

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

Page 2 Rev "K" 12/7/92 BrogayMMAG

TOTAL SPAN

TOTAL HOURS

TIME
0.00
3.39
1.69
0.00
0.68
338
2.00
6.00

15.45

17.14

(2]
wmmaummag
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BW1-2/4 MODULE 14 UNITS

O.A. 255

Remove BW1-2/4 module from tool & move to storage

FUNCTION
1 Remove all tooling pins and other attachment devises
2 Remove the module spreader beam from storage and move to the work station
3 Attach the spreader drops to the BW1 module and remove from the tool
4 Move the moduls to the storage area and place on the rotation/insertion tool
5 Place the spreader back into the storage area
6
7
8
9
10

RESOURCES

Page 2 Rev °K* 12/7/92 Brogan/MMAG

Allocate
104
54,157
159
0
0

54,104,157,159

De-Allocate
0
0
0
0
104,152,157

104,152,157

TOTAL SPAN

TOTAL HOURS

TIME
0.20
0.20
0.20
0.20
0.20

1.00

1.00

AN -m
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BW1-2/4 MODULE 14 UNITS
Place the BW1-2/4 module into the storage area and secure
FUNCTION Allocate De-Allocate
1 Roll module past interance flats on the rails and clamp In position 104 0
2 Replace interance flats with full round rail sections 0 0
3 Rotate the BW1 module 180 deg. 0 0
4 Line up the tool with the storage rails and secure 0 0
5 Roll tranfer the module onto the storage rails 0 0
6 Detach the rotation too! from the storage rails & rotate 180 deg. 0 0
7 Place rotation too! in storage 0 54,104,159,359
8
9
10
RESOURCES 104 54,104,159,359
TOTAL SPAN
TOTAL HOURS

Page 2 Rev "K* 12/7/92 Brogan/MMAG

TIME
0.10
0.20
0.50
0.50
0.20
0.50
0.10

2.10

2.10

(2]
0

NOOsEWN-—-M
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BW1 Production

Activity = 53

BW1-3 BWT Prod

OAs = 260-290

Functions = 300-476
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260 261 262 263 264
1,51,101x4 1,51,101x4,103x2 1,2,51,101x5,151, 101x4,154x9,306, 1,51,101X4,151,
152 301 3n 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 layer 1
gussets 9.7 9.7 ' 9.0 25
1,51,101x4 1,51,101x4,103x2} 1.2,51,101x5,151, 101x4, 154x9,306 1,51,101X4,151,
‘301 155,158,301
6.5
269 268 267 266 ‘ 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
y
liducial tubes in tubes, install remaining 80 fiducial tubes in tubes, install
theta layer 3 < shear plates, layer] < tubes in theta theta layer 2 shear plates, layer|
2 layer 2 ¢ 1
3.2 6.5 25 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
25
¢ 270 ‘ 2N 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
y pOoX
remaining 80 tubes, install J fiducial tubes In remaining 80 tubes, install
tubes in theta > shear plates, layer > theta layer 4 > tubes in theta > shear plates, layer
layer 3 3 layer 4 4
6.5 3.2 25 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 I 155,158,301 301
3.2
278 277 276 1 275
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
fiduclal tubes in tubes, install remaining 43 fiducial tubes in
< t philayer6 < Ishear plates, layer, < | tubes in phi layer < | philayer5
5 5
14 25 35 14
101x4, 154x9,306 1,2,51,101x4,151, 1,51,101X4,151, 101x4, 154x5,306
301 155,158,301

12/9/92 Brogan/MMAG

BW1-3 CENTER, 7 UNITS, Activity #53




A4l

BW1-3, 7 UNITS, Activity #53

279 280 281
1,51,101X4,151, 1,2,51,101x4,151, 101x4,154x5,306,
155,158,301,366 301 357

Install & bond Epoxy tops of Install & bond 5
remaining 43 tubes, install fiducial tubes in
tubes in phi layer > shear plates, layer > phi layer 7
6 6
3.7 25
1,51,101X4,151, 1,2,51,101x4,151, 101x4, 154x5,306
155,158,301 301
208 287 286
101x4,102¢2,160 1,51,101x4 1,2,51,101x4,151,
301
Install outer side Assemble the top Epoxy tops of
plates edge members to tubes, install
the sides & t hear plates, la ¢
¢ pl:tse op < she paas yor]
105 25
101x4,102x2.160i 1,51,101x4 1,2,51,101x4,151,
) 301
*20.4
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
g secure >
1.0 2.1
104,152,157 54,104,159,390

Page 2 Rev "I* 129/92 Brogar'MMAG

> tubes Iin ;hi layer |

14

43

282

155,158,301,367

Install & bond
remaining 43

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

1,51,101X4,151,

285

1,51,101X4,151,

155,158,301,368
Install & bond
remaining 43

tubes in phi layer

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

> shear plates, layer
7

4.2

| 283
1,2,51,101x4,151,
301

Epoxy tops of
tubes, install

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

¢25
| 284
101x4,154x5,306,

358

Install & bond §
fiducial tubes in
philayer 8

101x4, 154x5.306i
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Activity 53 BW1-3

Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource

BWT Prod
1 Sling
2 Vacuum Sling

51 LitHoist AsyBld
54 HvyHoist AsyBld
101 Worker

102 Test Engineer
103 Alignment Tech
104 Rigger Crew

151 Bonding Weights
152 FinalAssblyTool
154 FidTubeStrgback
155 Tube Strongback
157 Mod Sprder Beam
158 TubeBondingRack
159 BWTRotationTool
160 BWlTestComputer
301 lhr AdhesivDisp
306 15min Glue Disp
355 5 BW1l Phi 5 F/T
356 5 BWl1l Phi 6 F/T
357 5 BWl1 Phi 7 F/T
358 5 BWl1 Phi 8 F/T
365 43 BW1 Phi 5 Tu
366 43 BW1 Phi 6 Tu
367 43 BW1 Phi 7 Tu
368 43 BWl1 Phi 8 Tu
371 9 BWl Theta 1 T
372 9 BW1l Theta 2 T
373 9 BW1 Theta 3 T
374 9 BW1 Theta 4 T
381 80 BW1 Theta 1
382 80 BW1 Theta 2
383 80 BW1 Theta 3
384 80 BW1 Theta 4
390 MBW1-3 Module

Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated

21
21
123

© 1 b b s b s b s S b s e e e e b OO S

Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated

21
21
123

HFOOOOOOOOOOOOOOOOONHEH®KE

Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference -
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference

et ek o ok ek ek ek fnb b ook b b ek ek et b L D O O OO OO OOOOOOOOOOO

SDC-92-390



240

BW1-3 CENTER 7 UNITS

O.A. 260

FUNCTION

Pago 1

1

SPONONRWN

Rev “I"

Assemble side and end plates, bottom edge members and gussets
Remove side plates (4) from storage and place in vertical support rack
Remove bottom edge details from storage and place on side plate edge

Install bols thru edge members into side plates and torque bolts
Finish O.A. -

RESOURCES

1277192 Brogan’/MMAG

Allocate
1.51.101x4
0
0
0

1,51,101x4

De-Allocate
0
0
0
1.51,101x4

1.51,101x4

TOTAL SPAN

TOTAL HOURS

TIME
250
0.50
6.70
0.00

8.20

9.70

WwnhNN-m
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O.A.

FUNCTION

Page 1

1

cwoNoOVaeWN

Rev I

BW1-3 CENTER 7 UNITS

261

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"

RESOURCES

12/7/192 Brogan’MMAG

Allocate
1,51,101x3,152
101
0
0
0
103x2

De-Allocate
1,51
0
0
0
101x4
103x2

1.51,101x4,103x2 1,51,101x4,103x2

152

TOTAL SPAN

TOTAL HOURS

TIME
1.00
0.00

'3.40

5.00
0.00
0.25

6.25

NnbHLbLWNN--mMm
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O.A.

FUNCTION
1

W N

-t
ovwo~NOOUG A

262

Install & bond bottom plate asembly

Apply epoxy to bottom edge member at bottom plate interface

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

Allow epoxy to set-up
Remove bonding weights

Page 1 Rev°l* 127/92 Brogan/MMAG

BW1-3 CENTER 7 UNITS

Allocate De-Allocate
1,2,51,101x5,151, 0
301
0 0
0 1.2,51,101x5,151,
301
0 0
1,51,101x2 1,51,101x2

JRESOURCES 1,2,51,101x5,151, 1,2,51,101x5,151,

301 301

TOTAL SPAN
TOTAL HOURS

TIME
1.00

1.00
4.00

1.00
2.00

9.00

SEQ
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BW1-3 CENTER 7 UNITS

O.A. 263

FUNCTION

Page 1

SOONONAEWN -

Rev °I°

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

Allocate
371, 154x9
101x4
306

o000

De-Allocate
0

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

12/7/92 Brogan/MMAG

an

TOTAL SPAN

TOTAL HOURS

TIME
0.00
0.45
0.00
0.08
1.50
0.00
0.45
0.00

2.40

248

(/1]
o

NoOoOOnLsEAEWON—-M
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BW1-3 CENTER

O.A. 264

FUNCTION

Page 1

SOONOU &WN -

Rev °I*

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

7 UNITS
Allocate De-Allocate

101x4,155x2,381 0
1,51,151,158,301 0

0 0

0 0

0 0

0 1,51,155x2,301

0 101x4,151,158

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

1277192  Brogan/MMAG

155,158,301,381 155,158,301

TOTAL SPAN
TOTAL HOURS

TIME
0.67
0.00
0.67
3.33
1.20
0.00
0.60

4.60

6.47

n
0

N&EWWWNh-—-M

23232
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BW1-3 CENTER 7 UNITS

O.A. 265
Epoxy tops of tubas, install shear plates, layer 1
FUNCTION Allocate De-Allocate
1 Apply beads of epoxy in between the tubes (9 passes) and to the tops of the 1,2,51,101x4,301 301
tubes (9 passes)
2 Load the shear plates and position, place bonding weights 151 1,2,51,101x4,151
3
4
5
6
7
8
9
10

Page 1

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

TOTAL SPAN
TOTAL HOURS

Rev °I* 127/92 Brogan/MMAG

TIME
1.50

1.70

3.20

3.20

SEQ

n/s
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BW1-3 CENTER 7 UNITS

O.A. 266

FUNCTION

Page 1

SVWwONONAEWN =

Rev °I*

Install & bond 9 fiducial tubes in theta layer 2

Allocate tubes and stiffbacks

Attach fiducial strong back to drift cell tubes

Aliocate resources

Apply epoxy to the tubes

Insert tubes into the side plates, pin in place and cure apoxy
De-allocate resources

Remove strongbacks and store

De-allocate resources

1277192 BroganVMMAG

Allocate
372, 154x9
101x4
306

00000

De-Allocate
0

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

372

TOTAL SPAN

TOTAL HOURS

TIME
0.00
0.45
0.00
0.08
150
0.00
0.45
0.00

240

248

(7]
(v
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BW1-3 CENTER

O.A. 267

FUNCTION

Page 1

SOE®NOUNHWN =

nw -ll

Install & bond remaining 80 tubes In theta layer 2

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

7 UNITS
Allocate De-Allocate

101x4,155x2,382 0
1,51,151,158,301 0

0 0

0 0

0 0

0 1,51,155x2,301

0 101x4,151,158

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

127/92 BrogaMMAG

155,158,301,382 155,158,301

TOTAL SPAN

TOTAL HOURS

TIME
0.67
0.00
0.67
3.33
1.20
0.00
0.60

4.60

6.47

(7]
o

e WWwwn-~m

=]
=~
v

nip

=]
=~
v



¢SO

BW1-3 CENTER 7 UNITS

Epoxy tops of tubes, install shear plates, layer 2
FUNCTION Allocate De-Allocate
1 Apply beads of epoxy in between the tubes (9 passes) and to the tops of the 1,2,51,101x4,301 301
tubes (9 passes)
2 Load the shear plates and position, place bonding weights 151 1,2,51,101x4,151
3
4
3
6
7
8
9
10
1,2,51,101x4,151, 1,2,51,101x4,151,
-RESOURCES 3o1 301
TOTAL SPAN
TOTAL HOURS
Page 1 Rev ‘I 127/92 Brogan/MMAG

TIME
1.50

1.70

3.20

3.20

SEQ

n/s
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O.A.

FUNCTION

Page 1

SPONOINBWN =

Rev “I*

BW1-3 CENTER 7 UNITS

269

Install & bond 9 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, pin in place and cure epoxy
De-allocate resources

Remove strongbacks and store

De-allocate resources

127/92 Brogan/MMAG

Allocate De-Allocate
373, 154x9 0
101x4 0
306 0
0 0
0 0
0 306
0 101x4
0 154x9

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

TOTAL SPAN

TOTAL HOURS

TIME
0.00
0.45
0.00
0.08
1.50
0.00
0.45
0.00

240

248

0
o

NONSEMWON--M
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BW1-3 CENTER

O.A. 270

FUNCTION

Page 1

LNV WN =

Rev “I*

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 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

7 UNITS
Allocate De-Allocate

101x4,155x2,383 0
1,51,151,158,301 0

0 0

0 0

0 0

0 1.51,155x2,301

0 101x4,151,158

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

127/92 Brogan/MMAG

155,158,301,383 155,158,301

TOTAL SPAN
TOTAL HOURS

TIME
0.67
0.00
0.67
3.33
1.20
0.00
0.60

4.60

6.47

0
o

NhhLDWWwwh--+mM

nip.
n/p

s



GGO

BW1-3 CENTER 7 UNITS

O.A. 271
Epoxy tops of tubes, install shear plates, layer 3
FUNCTION Allocate De-Allocate
1 Apply beads of epoxy in batween the tubes (3 passes) and to the tops of the 1,2,51,101x4,301 301
tubes (9 passes)
2 Load the shear plates and position, place bonding weights 151 1,2,51,101x4,151
3
4
S
6
7
8
9
10

Page 1

Rev °J*

12792

BrogayMMAG

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

TOTAL SPAN

TOTAL HOURS

TIME
1.50

1.70

3.20

3.20

SEQ

n/s



9Gq0

BW1-3 CENTER 7 UNITS

O.A. 272

FUNCTION

Page 1

SOV NEWN ~

Rev °I°

Install & bond 9 fiducial lubes In theta layer 4

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

1277/02  Broga/MMAG

Allocate
374, 154x9
101x4
308

0OO00O0O0

De-Allocate
0

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

374

TOTAL SPAN
TOTAL HOURS

TIME
0.00
0.45
0.00
0.08
1.50
0.00
0.45
0.00

2.40

248

SEQ

NonahLhWN—

n/p
n/p



G0

BW1-3 CENTER

O.A. 273

FUNCTION

Page 1

SVwOENOONEWN -

Rev °I°

Install & bond remaining 80 tubes in theta layer 4

Attach standard sirongback 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

7 UNITS
Allocate De-Allocate

101x4,155x2,384 ]
1,51,151,158,301 o

0 0

0 0

0 o

] 1,51,155x2,301

0 101x4,151,158

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

RESOURCES 155,158,301,384 155,158,301

127182 Brogan/MMAG

TOTAL SPAN

TOTAL HOURS

TIME
0.67
0.00
0.67
3.33
1.20
0.00
0.60

4.60

6.47

7]
o

NbdaLWLwWwNn-mMm

222
R



8S0

BW1-3 CENTER 7 UNITS

. Epoxy tops of tubes, install shear plates, layer 4
FUNCTION Allocate De-Allocate
1 Apply beads of epoxy in between the tubes (9 passas) and to the tops of the 1,2,51,101x4,301 301
tubes (9 passes)
2 Load the shear plates and position, place bonding weights 151 1,2,51,101x4,151
3
4
5
6
7
8
9
10
1,2,51,101x4,151, 1,2,51,101x4,151,
RESOURCES 301 301
TOTAL SPAN
TOTAL HOURS
Page 1 Rev"l" 127/92 Brogan/MMAG

TIME
1.50

1.70

3.20

3.20

SEQ

n/s



6G0

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 Remova strongbacks and store
8 De-allocate resources
9
10
Page 1 Rev *I° 127/92 Brogan/MMAG

Allocate De-Allocate
355, 154x5 0
101x4 0
306 0
0 0
0 0
0 306
0 101x4
0 154x5

RESQURCES 101x4,154x5,306, 101x4, 154x5,306
355

TOTAL SPAN
TOTAL HOURS

TIME
0.00
0.25
0.00
0.04
0.83
0.00
0.25
0.00

133

137

(]
o

NOUMLELWON-mM
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VO



090

BW1-3 CENTER

O.A. 276

FUNCTION

Page 1

DOENOUNEWN -

Rev I

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, removae strongback
Position the alignment racks, pull vacuum, add weight and cure
De-allocate resources

Release the vacuum, remove the weights and the alignment racks

7 UNITS

Allocate De-Allocate
101x4,155x2,365 0
1,51,151,158,301 0

0 0
0 0
0 0
0 1,51,155x2,301
0 101x4,151,158

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

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

127192  Brogan/MMAG

TOTAL SPAN
TOTAL HOURS

TIME
0.36
0.00
0.36
1.79
0.67
0.00
0.33

248

3.51

n
o

NEaEWLWWN-M

= =
sS85



T90

BW1-3 CENTER 7 UNITS

Epoxy tops of tubes, install shear plates, layer 5
FUNCTION Allocate Ds-Allocate
1 Apply beads of epoxy in between the tubes (5 passes) and to the tops of the 1,2,51,101x4,301 301
tubes (5 passes) ,
2 Load the shear plates and position, place bonding weights 151 1,2,51,101x4,151
3
4
5
6
7
8
9
10
1,2,51,101x4,151, 1,251,101x4,151,
RESOURCES 301 301
TOTAL SPAN
TOTAL HOURS
Page t Rev°I° 127/92 Brogan/MMAG

TIME SEQ
0.83 1

1.70 2 nls

2.53

2.53
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BW1-3 CENTER 7 UNITS

O.A. 278
Install & bond § fiduclal tubes in phi layer 6
FUNCTION Allocate
1 Allocate tubes and stiffbacks 356, 154x5
2 Attach fiducial strong back to drift cell tubes 101x4
3 Allocate resources 306
4 Apply epoxy to the tubes 0
5 Insert tubes into the side plates, pin in place and cure epoxy 0
6 De-allocate resources 0
7 Remove strongbacks and store 0
8 De-allocate resources o
9
10

De-Allocate
0

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

356

Page 1 RevI® 127/92 Brogan/MMAG

TOTAL SPAN
TOTAL HOURS

TIME
0.00
0.25
0.00
0.04
0.83
0.00
0.25
0.00

133

137

0
o

NounnasaasaWwNh-Mm

nip

2
3]



€30

O.A. 279

Install & bond remaining 43 tubes in phi layer 6

FUNCTION

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 .
Apply epoxy and install the six load distributors at specitied locations
Position the alignment racks, pull vacuum, add weight and cure
De-allocate resources

Release the vacuum, remove the weights and the alignment racks

oVvENOUNHEWLN

Page 2 Rev ‘I 12792

Brogan/MMAG

BW1-3

7 UNITS

Allocate De-Allocate
101x4,155x2,366 0
1,51,151,158,301 0

0 0
0 0
0 0
0 0
0 1,51,155x2,301
0 101x4,151,158

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

TOTAL SPAN

TOTAL HOURS

TIME
0.36
0.00
0.36
1.79
0.20
0.67
0.00
0.33

2.48

n

n
o

NaLWwWwWwNn--m

n/p
nlp
n/p
n/p
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BW1-3 7 UNITS

O.A. 280
Epoxy tops of tubes, install shear plates, layer 6
FUNCTION Allocate De-Allocate
1 Apply beads of epoxy in between the tubes (5 passes) and to the tops of the 1,2,51,101x4,301 301
tubes (5 passes)
2 Load the shear plates and position, place bonding weights 151 1,2,51,101x4,151
3
4
5
6
7
8
9
10

Page 2 Rev "I" 12/7/92

Brogan/MMAG

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

TOTAL SPAN
TOTAL HOURS

TIME
0.83

1.70

253

253

SEQ

n/s



G0

BW1-3

O.A. 281
Install & bond 5 fiduclal 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 Ihe tubes

5 Insert tubes inlo 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 2 Rev *"I° 12/7/92 Brogan/MMAG

7 UNITS

Allocate De-Allocate
357, 154x5 0
101x4 0
306 0
0 0
0 0
0 306
0 101x4
0 154x5

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

357

TOTAL SPAN
TOTAL HOURS

TIME
0.00
0.25
0.00
0.04
0.83
0.00
0.25
0.00

133

137

(1
o

~NoOoOnNnbsabhWN--mMm
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BW1.3 7 UNITS

O.A. 282
Install & bond remaining 43 tubes in phi layer 7
FUNCTION ‘ ' Allocate
1 Attach standard strongback to the drift cell tube 101x4,155x2,367
2 Allocate resources 1,51,151,158,301
3 Apply epoxy to the tube 0
4 Insert tube Into side plates, pin in position, remove strongback 0
5 Apply epoxy and install the twentyone load distributors at specified locations 0
6 Position the alignment racks, pull vacuum, add weight and cure 0
7 De-aflocate resources 0
8 Release the vacuum, remove the weights and the alignment racks 0
9
10

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

Page 2 Rev °I° 12/7/92 Brogan/MMAG

De-Allocate
0

0
0
0
0

o

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

1,51,101X4,151,

155,158,301

TOTAL SPAN
TOTAL HOURS

TIME
0.36
0.00
0.36
1.79
0.70
0.67
0.00
0.33

248

421

(7]
(o)

NHEBWWWWN--Mm



L90

O.A.

FUNCTION
1

SVvONOINLEWLN

BW1-3 7 UNITS

283
Epoxy tops of tubes, install shear plates, layer 7
Allocate De-Allocate
Apply beads of spoxy in between the tubes (5 passes) and to the tops of the 1,2,51,101x4,301 301
tubes (5 passes)
Load the shear plates and position, place bonding weights 151 1,2,51,101x4,151

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

TOTAL SPAN

TOTAL HOURS

Page 2 Rev °I° 12/7/92 Brogan/MMAG

TIME
0.83

1.70

253

2.53

SEQ

n/s



890

BW1-3

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

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

Page 2 Rev *I* 12/782 Brogan/MMAG

7 UNITS

Allocate
358, 154x5
101x4
306

0OO00O0O0O

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

358

De-Allocate

0

TOTAL SPAN

TOTAL HOURS

TIME
0.00
0.25
0.00
0.04
0.83
0.00
0.25
0.00

1.33

137

[
o

~NounasasWN-—-M

232
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690

BW1-3

7 UNITS

O.A. 285
Install & bond remaining 43 tubes in philayer 8
FUNCTION Allocate De-Allocate
1 Attach standard strongback to the drift cell tube 101x4,155x2,368 0
2 Allocate resources 1,51,151,158,301 0
3 Apply epoxy to the tube 0 0
4 Insert tube into side plates, pin in position, remove strongback 0 0
5 Apply epoxy and install the twentyfour load distributors at specified locations 0 0
6 Position the alignment racks, pull vacuum, add weight and cure 0 0
7 De-allocate resources 0 1,51,155x2,301
8 Release the vacuum, remove the weights and the alignment racks 0 101x4,151,158
9
10

Page 2 Rev I" 127792

Brogan/MMAG

"RESOURCES 1,51,101X4,151, 1,51,101X4,151,

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

TOTAL SPAN

TOTAL HOURS

TIME
0.36
0.00
0.36
1.79
0.80
0.67
0.00
0.33

248

431

wn
o

NoawwWwwn-—-m

n/p
n/p
n/p
n/p



BW1-3 7 UNITS

O.A. 286
Epoxy tops of tubes, install shear plates, layer 8
FUNCTION Allocate De-Allocate
1 Apply beads of epoxy in between the tubes (5 passes) and to the tops of the 1,2,51,101x4,301 301
tubes (5 passes)
2 Load the top plates and position, place bonding weights 151 1,2,51,101x4,151
3
4
5
6
7
8
o 9
~I 10
)

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

TOTAL SPAN

TOTAL HOURS

Page 2 Rev "I° 12/7/92 Brogan/MMAG

TIME
0.83

1.70

253

2.53

SEQ

n/s



T40

O.A. 287

Assemble the top edge members to the sides & top plate

FUNCTION

SPOENDN B WON -

Page 2 Rev °I° 12/702

Brogan/MMAG

BW1-3

7 UNITS

Remova the top edge details from storage and place on side plate edge
Install bolts thru edge members into side plates and torque bolts
Using the tool! reference locate and mount the three sets of Lee bearings

RESOURCES

Allocate
1,51,101x3
101
0

1.51,101x4

De-Allocate
1.51
0
101x4

1.51,101x4

TOTAL SPAN
TOTAL HOURS

TIME SEQ
0.84
6.70
3.00

wnNn-m

10.54

10.54



EN |
he)

BW1-3 7 UNITS

O.A. 288

Install outer side plates

FUNCTION
1 Allocate resources
2 Install gas manafolds and connect Tygon tubing to the drift tubes
3 Locate & secure the wiring harness, connect the leads to the drift tubes
4 De-allocate resources
5 Preform inline mfg leak test, pressurize the complet system, verify pressure drop
6 Preform inline mig electrical test, hook-up test tool (computer) and run test
7 Remove the side plates from staging area and locate in the final assembly tool
8 Bolt the side plates to the assembly
9
10

Allocate
101x4
(1]

0
0
102x2
160
101x4

De-Allocate
(1]
0
(1]
101x4
(1]
102x2,160
0
101x4

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

Page 2 Rev "I* 12/7/92 Brogan/MMAG

TOTAL SPAN
TOTAL HOURS

TIME
0.00
458
229
0.00
0.92
458
2,00
6.00

18.08

20.37

(7]
o

NoOounLsrLwNONND--M



£L0

BW1-3 7 UNITS

O.A. 289
Remove BW1-3 module from tool & move to storage
FUNCTION Allocate
1 Remove all tooling pins and other attachment devises 104
2 Remove the module spreader beam from storage and move to the work station 54,157
3 Attach the spreader drops to the BW1 module and remove from the tool 159
4 Move the module to the storage area and place on the rotation/insertion tool 0
5 Place the spreader back into the storage area 0
6
7
8
9
10

54,104,157,159
RESOURCES

Page 2 Rev °I° 127792 Broga’MMAG

De-Allocate
0
0
0
0
54,104,152,157

104,152,157

TOTAL SPAN
TOTAL HOURS

TIME
0.20
0.20
0.20
0.20
0.20

1.00

1.00

AbdbWwh-m



pL0

- BW1-3 7 UNITS

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

FUNCTION

1 Roll module past interance flats on the rails and clamp in position

2 Replace interance flats with full round rail sections

3 Rotate the BW1 module 180 deg.

4 Line up the tool with the storage rails and secure

5 Roll tranfer the moduls onto the storage rails

6 Detach the rotation tool from the storage rails & rotate 180 deg.

7 Place rotation tool in storage

8

9

10

RESOURCES

Page 2 Rev ‘I* 127792 Brogan/MMAG

Allocate De-Allocate
54,104 0
0 0
0o 0
0 0
0 0
0 0
0 54,104,159,390

54,104 54,104,159,390

TOTAL SPAN

TOTAL HOURS

TIME
0.t0
0.20
0.50
0.50
0.20
0.50
0.10

210

210

(7]
o

NoOOnsLOUN-~-M



GL0

BW!1 Production

Activity = 54

BW1-2/4-5

OAs = 295-325

Functions = 605-785



940

Page 1

Rev °H*

BW1-2/4-Oct 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 74
1,51,101x4 1,51,101x4,103x2 1,251,101x5,151, 101x4, 154x5,306 1,51,101X4,151,
301 155,158,301
38
304 303 , 302 301 # 300
101x4,154x5,306, 1,2,51,10x4,151, 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 o remaining 48 fiducial tubes in stiffeners & tops of
theta layer 3 tubes, install I < tubes in theta ¢ { thetalayer2 ¢ tubes, install
¢ stitfeners & plates) layer 2 stifeners & plates)
23 layer 2 3.8 14 layer1
101x4, 154x5,306 1,2,51,101x4,151, 1,51,101X4,151, 101x4, 154x5,306 1,2,51,101x4,151,
301 155,158,301 I 301
14
; 305 306 307 308 309
1,51,101X4,151, 1,2,51,101x4,151, 101x4,154x5,306, 1,61,101X4,151, | 1,251,101x4,151,)
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 of fiducial tubes in remaining 48 stiffeners & tops o
tubes in theta > tubes, install > theta layer 4 > tubes in theta > tubes, install
layer 3 stitfeners & plates, layer 4 stiffeners & plates
3.8 layer 3 23 1.4 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
23
313 312 311 ¢ 310
101x4,154x5,306, 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
<4— phi layer 6 ‘___.sheaf plates, layer| < | tubes in phi layer — phi layer 5
5 ‘ 5
1.4 2.1 35
101x4, 154x5,306 1.251,101x4,151, 1,51,101X4,151, 101x4, 154x5,306
I 3C1 155,158,301 I
12/9/92 BrogawMMAG
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Page 2 Rev "H" 12992 Brogan/MMAG

BW1-2/4-Oct 5 End Module,

14

4.3

314 | 315 | 316
1,51,101X4,151, | 1,2,51,101x4,151, 101x4,154x5,306,
155,158,301,366 301 357
Install & bond Epoxy tops of Instali & bond 5
remaining 43 tubes, install fiducial tubes in
tubes in phi layer ) shear plates, layer] phi layer 7
6 6 >
37 2.1
1,51,101X4,151, 1,2,51,101x4,151, 101x4, 154x5,306
155,158,301 301 l
323 32 321
101x4,102x2,160 1.51,101x4 1,2,51,101x4,151,
301
Install outer side Assemble the top Epoxy tops of
plates edge members to tubes, Install top
the sides & t lates, layer 8
¢ ° p|:|e * e P Y ¢
75 2.1
101x4,102x2,160 1,51,101x4 1,2,51,101x4,151,
_ 301
*1 7.1
324 ‘ 325
[54.104,157,159 104
Remove BW1-2/4 Place the BW1-
module from tool 'l 2/4 module into
& move to storag > the storage area
and secure >
1.0 21
104,152,157 54.104.159.369i

2 UNITS, Activity #54

317

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

Install & bond
remaining 43

tubes In phi layer
——>» 7P y!

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

4.2

320

1,51,101X4,151,

155,158,301,368
Install & bond
remaining 43

| tubes in phi layer

8

1,51,101X4,151,

156,158,301

1.4

> shear plates, layer]
7

‘____ ‘

318
1,2,51,101x4,151,
301

Epoxy tops of
tubes, install

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

2.1
319

101x4,154x5,306,

358

Install & bond 5

fiducial tubes in
phi layer 8

101x4, 154x5,306




840

Activity 54 BW1-2/4-5

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 Dif ference 0
Resource 159 BWTRotationTool Allocated 1 Deallocated 1 Difference 0
Resource 160 BW1lTestComputer Allocated 1 Deallocated 1 Difference 0
Resource 301 lhr 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
Resource 352 5 BW1l Theta 2 7T Allocated 1 Deallocated 0 Difference 1
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 F/T Allocated 1 Deallocated 0 Difference 1
Resource 356 5 BW1 Phi 6 F/T Allocated 1 Deallocated 0 Difference 1
Resource 357 5 BW1 Phi 7 F/T Allocated 1 Deallocated 0 Difference - 1
Resource 358 5 BW1l Phi 8 F/T 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
Resgsource 363 48 BW1l 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 MBW1-2/4-0CT 5 Allocated 0 Deallocated 1 Difference -1

SDC-92-390
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BW1-2/4-Oct 5 End Modules
O.A. 295
Assemble side plates & bottom edge members

FUNCTION

1 Remove side plates (4) from storage and place In vertical support rack

2 Remove bottom edge detalls from storage and place on side plate edge

3 Install bolts thru edge members Into side plates and torque bolts

4 Finish O.A.

5

6

7

8

9

10

RESOURCES
Page 1 Rev "H* 127/92 Broga/MMAG

2 UNITS

Allocate
1,51,101x4
0
0
0

1.51,101x4

De-Allocate
0
0
0
1.51,101x4

1,51,101x4

TOTAL SPAN
TOTAL HOURS

TIME
1.50
0.50
4.00
0.00

5.50

WNNN-—-mMm
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BW1-2/4-Oct 5 End Modules

O.A. 296

Load & locate onto final assembly fixture

FUNCTION
1 move the plates (4) from the vertical support rack to the final assembly too!
2 Allocate resource
3 Pin the plates thru the tooling holes to the tool side suports and secure
4 Assemble the sides into "box" using the corner plates (4 places) and bolls
5 De-allocate resource
6 Vaerily the alignmant of the "box"
7
8
9
10

Page 1

RESOURCES

Rev *H* 12/7/92 BrogavMMAG

2 UNITS

Allocate
1,51,101x3,152
101
0
0
0
103x2

De-Allocate
1.51
0
0
0
101x4
103x2

1,51,101x4,103x2 1,51,101x4,103x2

152

TOTAL SPAN

TOTAL HOURS

TIME
1.00
0.00
2.00
5.00
0.00
0.25

6.25

8.25

AdbWLWWLWN-M



T80

O.A.

FUNCTION
1

wnN

e
SooNona

Page 1 Rev "H*

BW1-2/4-Oct 5 End Modules

297

Install & bond bottom plate asembly
Apply epoxy to bottom edge member at bottom plate interface

Apply epoxy 1o one side of the doubler strips and locate in tool
Load the sections of bottom plates and position, place bonding weights

Allow epoxy to set-up
Remove bonding weights

2 UNITS

Allocate De-Allocate
1.2,51,101x5,151, 0
301
0 0
0 1,2,51,101x5,151,
301
0 0
1,51,101x2 1,51,101x2

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

127/92 BrogaMMAG

301 301

TOTAL SPAN
TOTAL HOURS

TIME
0.60

0.60
4.00

1.00
1.20

7.40

7.40

SEQ



¢80

BW1-2/4-Oct 5 End Modules 2 UNITS

O.A. 298
install & bond S fiduclal 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 strongbacks and store
8 De-allocate resources
9
10
Page 1 Rev °*H* 127/92 BrogawMMAG

Allocate De-Allocate
351, 154x5 0
101x4 0
306 0
0 0
0 0
0 306
0 101x4
0 154x5

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

TOTAL SPAN

TOTAL HOURS

TIME
0.00
0.25
0.00
0.0
0.84
0.00
0.25
0.00

134

139

0
(<]

~NounaswN-mMm

232
)



£80

BW1-2/4-Oct 5 End Modules

O.A. 299

Install & bond remaining 48 tubes in theta layer 1

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

Page 1

De-allocate resources
Release the vacuum, remove the weights and the alignment racks

e
Sowo~N®

2 UNITS

Allocate De-Allocate
101x4,155x2,361 0
1,51,151,158,301 0

0 0
0 0
0 0
0 1,51,155x2,301
0 101x4,154,158

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

Rev "H* 12/7/92 BroganyMMAG

155,158,301,361 155,158,301

TOTAL SPAN

TOTAL HOURS

TIME
0.40
0.00
0.40
2.00
0.67

0.00
0.33

2713

3.80

WWWwNn-—-m

N n

n/p
n/p
n/p



r80

O.A. 300

BW1-2/4-Oct 5 End Modules

Epoxy diagonal stitfeners & tops of tubes, install stitfeners & plates, layer 1

FUNCTION

Page 1

SVENONHEWN =

Rev "H* 12/7/92

BrogawMMAG

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
1,2,51,101x2,151
0

De-Allocate
0
301
1,2,51,101x4,151

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

301

301

TOTAL SPAN
TOTAL HOURS

TIME  SEQ
0.88
0.42
1.00

n/s
n/s

WN-—-m

230

230



G80

BW1-2/4-Oct 5 End Modules 2 UNITS

O.A. 301

Install & bond 5 fiducial tubes in theta layer 2
FUNCTION
Allocate tubes and stiffbacks
Attach fiducial strong back to drift cell tubes
Allocate resources
Apply epoxy to the tubes
Insen tubes Into the side plates, pin in place and cure epoxy
De-allocate resources
Remove strongbacks and store
De-allocate resources

oVwONONAEWN =

Page 1 Rev°H* 12/7/92 BrogawMMAG

Allocate De-Allocate
352, 154x5 0
101x4 0
306 0
0 0
0 0
0 306
0 101x4
0 154x5

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

TOTAL SPAN

TOTAL HOURS

TIME
0.00
0.25
0.00
0.05
0.84
0.00
0.25
0.00

134

1.39

(7]
o

NounasasbLN-M

232
R
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BW1-2/4-Oct 5 End Modules

O.A. 302

FUNCTION

Page 1

N WN -

- N

Rev °H*

Install & bond remaining 48 tubes in theta layer 2

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

2 UNITS
Allocate De-Allocate

101x4,155x2,362 0
1.51,151,158,301 0

0 0

0 0

0 0

0 1.51,155x2,301

0 101x4,151,158

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

127/92 BrogawMMAG

155,158,301,362 155,158,301

TOTAL SPAN

TOTAL HOURS

TIME
0.40
0.00
0.40
2.00
0.67

0.00
0.33

2.713

3.80

WWWwN -m

(2, -

n/p
n/p
n/p



.80

BW1-2/4-Oct 5 End Modules 2 UNITS

O.A. 303
Epoxy diagonal stiffeners & tops of tubaes, install stitfeners & plates, layer 2
FUNCTION Allocate De-Allocate
1 Apply epoxy to the diagonal stiffeners and place into the assembly 101x2,301 0
2 Apply epoxy to the tops of the tubes (5 passes) 1,2,51,101x2,151 301
3 Load the shear plates and position, place bonding weights 0 1,2,51,101x4,151
4 .
5
6
7
8
9
10

Page 1

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

TOTAL SPAN
TOTAL HOURS

Rev "H* 127/92 Brogan/MMAG

0.88
0.42
1.00

2.30

230



880

BW1-2/4-Oct 5 End Modules 2 UNITS

O.A. 304
Install & bond 5 fiduclal tubes in theta layer 3

FUNCTION

1 Allocate tubes and stiffbacks .

2 Attach fiduclal strong back to drift cell tubes

3 - Allocate resources

4 Apply spoxy 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
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Allocate De-Allocate
353, 154x5 0
101x4 0
306 0
0 0
0 0
0 306
0 101x4
0 154x5

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

TOTAL SPAN

TOTAL HOURS

TIME
0.00
0.25
0.00
0.05
0.84
0.00
0.25
0.00

1.34

1.39

[71]
o

~N~NounasasawWwNH-—-M

22
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BW1-2/4-Oct 5 End Modules

O.A. 305

Install & bond remaining 48 tubes in theta layer 3
FUNCTION
1 Attach standard strongback to the drift cell tube
2 Allocate resources
3 Apply apoxy 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
o 7 Release the vacuum, remove the weights and the alignment racks
o o
« 10

2 UNITS
Allocate De-Allocate

101x4,155x2,363 0
1.51,151,158,301 0

0 0

0 0

0 0

0 1,51,155x2,301

0 101x4,151,158

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

Page 1 Rev "H* 127/92 BrogawvMMAG

155,158,301,363 155,158,301

TOTAL SPAN

TOTAL HOURS

TIME
0.40
0.00
0.40
2.00

0.67

0.00
033

2713

3.80

WwNh-—-m

w

n/p
n/p.

n/p
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BW1-2/4-Oct 5 End Modules 2 UNITS

O.A. 306
Epoxy diagonal stiffeners & tops of tubes, install stitfeners & plates, layer 3
FUNCTION Allocate De-Allocate
1 Apply epoxy to the diagonal stiffeners and place into the assembly 101x2,301 0
2 Apply epoxy to the tops of the tubes (5 passes) 1,2,51,101x2,151 301
3 Load the shear plates and position, place bonding weights 0 1,2,51,101x4,151
4
5
6
7
8
9
10

Page 1

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

TOTAL SPAN

TOTAL HOURS

Rev "H* 127192 BrogawMMAG

E
0.88 1
0.42 2 os
1.00 3

230

230



T60

O.A.

FUNCTION
1

ScweNOTOAEWN

BW1-2/4-Oct 5 End Modules 2 UNITS

307

Install & bond 5 fiducial tubes In theta layer 4

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 t Rev°H* 127/92 BrogawMMAG

Allocate De-Allocate
354, 154x5 0
101x4 0
306 0
0 0
0 0
0 306
0 101x4
0 154x5

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

TOTAL SPAN
TOTAL HOURS

TIME
0.00
0.25
0.00
0.05
0.84
0.00
0.25
0.00

1.34

139

(]
(]

NoOALALLBWON--m

232
R



¢60

BW1-2/4-Oct 5 End Modules

O.A. 308

Install & bond remaining 48 tubes In theta layer 4

FUNCTION
1 Attach standard strongback to the drift cell tube
2 Allocate resources
3 Apply apoxy 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

2 UNITS
Allocate De-Allocate

101x4,155x2,364 0
1,51,151,158,301 0

0 0

0 0

0 0

0 1,51,155x2,301

0 101x4,151,158

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

Page 1 Rev ‘H* 127/92 BrogaMMAG

155,158,301,364 155,158,301

TOTAL SPAN

TOTAL HOURS

TIME
0.40
0.00
0.40
2.00

0.67

0.00
0.33

2.713

3.80

WWwNp-=m

w

n o

n/p
n/p

n/p



£60

O.A. 309

BW1-2/4-Oct 5 End Modules

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

FUNCTION
1 Apply epoxy to the diagonal stiffeners and place into the assembly

Page 1

coveNOoOOasWN

Rev "H*  12/7/92

Brogan/MMAG

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

RESOURCES

2 UNITS

Allocate
101x2,301
1,2,51,101x2,151
0

1,2,51,101x4,151,

301

De-Allocate TIME
0 0.88
301 0.42

1,2,51,101x4,151 1.00

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

TOTAL SPAN 230

TOTAL HOURS 230



v60

BW1-2/4-Oct 5 End Modules 2 UNITS

O.A. 310
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 strongbacks and store
8 De-allocate resources
9
10
Page 1 Rev *H* 12/7/92 BrogavMMAG

Allocate De-Allocate
355, 154x5 0
101x4 0
306 0
0 0
0 0
0 306
0 101x4
0 154xS

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

TOTAL SPAN

TOTAL HOURS

TIME
0.00
0.25
0.00
0.05
0.84
0.00
0.25
0.00

1.34

139

(2]
o

NOOLELEWLOUN-M

23
© v



G60

BW1-2/4-Oct 5 End Modules

O.A. 311

Install & bond remaining 43 tubes in phi layer 5

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

2 UNITS

Allocate De-Allocate
101x4,155x2,365 0
1.51,151,158,301 0

0 0
0 0
0 0
0 1,51,155x2,301
0 101x4,151,158

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

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

Rev "H* 12/7/92 BrogarvMMAG

TOTAL SPAN

TOTAL HOURS

TIME
0.36
0.00
0.36
1.79
0.67
0.00
0.33

248

3.51

(7]
o

& WWwwhn--m

33 3
e S Y



960

BW1-2/4-Oct 5 End Modules 2 UNITS

O.A. 312
Epoxy tops of tubes, install shear plates, layer 5

FUNCTION '

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 1

Rev "H* 12/7/92 BrogaMMAG

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

TOTAL SPAN

TOTAL HOURS

TIME
0.42
1.70

212

2.12

SEQ

2

n/s
n/s



.60

O.A.

FUNCTION
1

SvOoNOOUAWN

BW1-2/4-Oct 5 End Modules 2 UNITS

313

Install & bond 5 fiducial tubes in phi layer 6

Allocate tubes and stitfbacks

Attach fiducial strong back to drift cell tubes

Allocate resources

Apply epoxy to the tubes

Insert tubes into the side plales, pin in place and cure epoxy
De-allocate resources

Remove strongbacks and store

De-allocate resources

Page 1 Rev "H* 12/7/92 BrogawMMAG

Allocate De-Allocate
356, 154x5 0
101x4 0
306 0
0 0
0 0
0 306
0 101x4
0 154x5

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

TOTAL SPAN
TOTAL HOURS

TIME
0.00

0.25.

0.00
0.05
0.84
0.00
0.25
0.00

1.34

139

(7]
0

~NogbLsbWNH-—-M

=
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860

BW1-2/4-Oct 5 End Module 2 UNITS

O.A. 314
Install & bond remaining 43 tubes in phi layer 6
FUNCTION Allocate
1 Attach standard strongback to the drift cell tube 101x4,155x2,366
2 Allocate resources 1,51,151,158,301
3 Apply epoxy to the tube 0
4 Ingert tube into side plates, pin in position, remove strongback 0
5 Apply epoxy and install the six load distributors at specified locations 0
6 Position the alignment racks, pull vacuum, add weight and cure 0
7 De-allocate resources 0
8 Release the vacuum, remove the weights and the alignment racks 0
9
10

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

Page 2 Rev "H" 12/7892 Brogan/MMAG

De-Allocate
]

0
0
0
0
0

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

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

TOTAL SPAN

TOTAL HOURS

TIME
0.36
0.00
0.36
1.79
0.20
0.67
0.00
0.33

248

n

0
[+

NWbHhWWWLWWLUN-Mm

n/p
n/p
n/p
n/p



660

O.A.

FUNCTION

SVONOADLWN =

BW1-2/4-Oct 5 End Module 2 UNITS

315

Epoxy tops of tubes, install shear plates, layer 6

Apply epoxy to the tops of the tubas (5 passes)

Load the shear plates and position, place bonding weights

Page 2 Rev "H" 12/7/82 Brogan/MMAG

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

TOTAL SPAN
TOTAL HOURS

TIME
0.42
1.70

2.12

2.12

SEQ

N ==

n/s
n/s



oat

BW1-2/4-Oct 5 End Module 2 UNITS

O.A. 316

Install & bond 5 fiducial tubes in phi layer 7
FUNCTION
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

SV NOONEWLN =

Page 2 Rev "H* 12/702 Brogan/MMAG

Allocate De-Allocate

357, 154x5 0
101x4 0
306 0
0 0
0 0
0 306
0 101x4
0 154x5

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

TOTAL SPAN

TOTAL HOURS

TIME
0.00
0.25
0.00
0.05
0.84
0.00
0.25
0.00

1.34

1.39

n
s]

NONOLAELELONM-—-M

323
S
T v



101

BW1-2/4-Oct 5 End Module 2 UNITS

O.A. 317

Install & bond remaining 43 tubes in phi layer 7
FUNCTION Allocate
Attach standard strongback to the drift cell tube 101x4,155x2,367
Allocate resources 1,51,151,158,301
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

SPONOLIAEWN =
ococoo0coo0

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

Page 2 Rev "H" 12/792 Brogan/MMAG

De-Allocate
0

0
0
0
0
0

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

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

TOTAL SPAN

TOTAL HOURS

TIME
0.36
0.00
0.36
1.79
0.70
0.67
0.00
0.33

248

4.21

(7]
(]

(LR A A NARAN SR, ]

n/p
n/p
n/p
n/p



c0t

O.A.

FUNCTION

DLEPNONEWN =

Page 2 Rev "H" 12/7/02

BW1-2/3-Oct 5 End Module

318

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

Brogan/MMAG

2 UNITS
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

TOTAL SPAN

TOTAL HOURS

TIME
0.42
1.70

2.12

212

SEQ

n/'s
n/s



€0t

BW1-2/4-Oct 5 End Module 2 UNITS

O.A. 319

Install & bond 5 fiducial tubes in phi layer 8

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

Page 2 Rev "H" 127792 Brogan/MMAG

Allocate De-Allocate
358, 154x5 0
101x4 0
306 0
0 0
0 0
0 306
0 101x4
0 154x5

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

TOTAL SPAN

TOTAL HOURS

TIME
0.00
0.25
0.00
0.05
0.84
0.00
0.25
0.00

1.34

139

(7]
(o]

NoOOLELEON-M

22
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POT

BW1-2/4-Oct 5 End Module 2 UNITS

O.A. 320

Install & bond remaining 43 tubes in phi layer 8
FUNCTION Allocate
Attach standard strongback to the drift cell tube 101x4,155x2,368
Allocate resources 1,51,151,158,301
Apply epoxy to the tube
Insert tube into side plates, pin in position, remove strongback
Apply epoxy and install the twentylour load distributors at specitied locations
Position the alignment racks, pull vacuum, add weight and cure
De-allocate resources
Release the vacuum, remove the weights and the alignment racks

SPwENONEWN
ocooo0o0o

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

#age 2 Rev "H* 12/7/92 Brogan/MMAG

De-Allocate
0
0
0
0
0

0
1,51,155x2,301
101x4,151,158

1,51,101X4,151,

155,158,301

TOTAL SPAN

TOTAL HOURS

TIME
0.36
0.00
0.36
1.79
0.80
0.67
0.00
0.33

2.48

431

()
o

NMaLbLwwwh-m

n/p
n/p
n/p
n/p



GOT

O.A. 321

Epoxy tops of tubes, install top plates, layer 8

FUNCTION

SPWwO®NOMAWN =

Page 2 Rev "H* 12/782 Brogan’/MMAG

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

BW1-2/4-Oct 5 End Module 2 UNITS

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

TOTAL SPAN

TOTAL HOURS

TIME
0.42
1.70

2.12

212

SEQ

2

n/s
n/s



90T

BW1-2/4-Oct 5 End Module

O.A. 322
Assemble the top edge members to the sides & top plate
FUNCTION
1 Remove the top edge details from storage and place on side plate edge
2 install bolts thru edge members into side plates and torque bolts
3 Using the too! reference locate and mount the three sets of Lee bearings
4
L
6
7
8
9
10

Phez Rev "H* 42/792 Brogan/MMAG

RESOURCES

2 UNITS

Allocate
1,51,101x3
101
0

1,51,101x4

De-Allocate
1,51
0
101x4

1,51,101x4

TOTAL SPAN -

TOTAL HOURS

TIME SEQ
0.50
4.00
3.00

WN-m

7.50

7.50



L0T

BW1-2/4-Oct 5 End Module 2 UNITS

O.A. 323

Install outer side plates

FUNCTION Allocate De-Aliocate TIME
1 Allocate resources 101x4 0 0.00
2 Install gas manafolds and connect Tygon tubing to the drift tubes 0 0 3.39
3 Locate & secure the wiring harness, connect the leads to the drift tubes 0 0 1.69
4 De-allocate resources 0 101x4 0.00
5 ‘Preform inline mfg leak test, pressurize the complet system, verify pressure drop 102x2 0 0.68
6 Preform inline mfg electrical test, hook-up test tool (computer) and run test 160 102x2,160 3.38
7 Remove the side plates from staging area and locate in the final assembly tool 101x4 0 2.00
8 Bolt the side plates to the assembly 0 101x4 6.00
9
10

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

TOTALSPAN 1545

TOTALHOURS  17.14

Page 2 Rev "H" 12/7/92 Brogan/MMAG
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BW1-2/4-Oct 5 End Module 2 UNITS

O.A. 324

Remove BW1-2/4 module from tool & move to slorage

FUNCTION
1 Remove all tooling pins and other attachment devises
2 Remove the module spreader beam from storage and move to the work staflon
3 Attachhe spreader drops to the BW1 module and remove from the tool
4 Move the module to the storage area and place on the rotation/insertion tool
5 Place the spreader back into the storage area
6
7
10

RESOURCES

Page 2 Rev “H* 12/792 Brogan/MMAG

Allocate
104
54,157
159
0
0

54,104,157,159

De-Allocate
0
0
0
0
104,152,157

104,152,157

TOTAL SPAN

TOTAL HOURS

TIME
0.20
0.20
0.20
0.20
0.20

1.00

1.00

u‘auw-ag,!
o



BW1-2/4-Oct 5 End Module 2 UNITS

O.A. 325
Place the BW1-2/4 module into the storage area and secure
FUNCTION Aliocate De-Allocate
1 Roll module past interance flats on the rails and clamp in position 104 0
2 Replace interance flats with full round rail sections 0 0
3 Rotate the BW1 module 180 deg. 0 0
4 Line up the tool with the storage rails and secure 0 0
5 Roll tranfer the module onto the storage rails 0 0
6 Detach the rotation tool from the storage rails & rotate 180 deg. 0 0
s 7 Place rotation tool in storage 0 54,104,159,369
() 8
[do) 9
10
RESOURCES 104 54,104,159,369
TOTAL SPAN
TOTAL HOURS

Page 2 Rev "H" 12/7/82 Brogan/MMAG

TIME
0.10
0.20
0.50
0.50
0.20
050
0.10

210

2.10

(7]
(=

~NoOoOnsaEWN-+M



611

BWI Production

Activity = 55

-BW1-3-5Prod

OAs = 551-581

Functions = 2000-2176



T1T

Page 1

BW1-3-Oct 5 CENTER,

1 UNIT, Activity #55

555

551 552 553 554
1,51,101x4 1,51,101x4,103x2 1,2,51,101x5,151,] - 101x4,154x9,306, 1,51,101X4,151,
152 301 . an 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 asemb! theta layer 1 tubes in theta
members and » > Y » Y ‘ ’ layer 1
gussets 9.7 9.7 9.0 25
1,51,101x4 1,51,101x4,103x2] 1,2,51,101x5,151, 101x4, 154x9,306 1,51,101X4,151,
301 __I 155,158,301
6.5
560 559 558 557 ; 556
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
fiducial tubes in tubes, install remaining 80 fiducial tubes in tubes, install H
theta layer 3 ¢ ishear plates, layer < tubes in theta < theta layer 2 < shear plates, laye
2 layer 2 1
3.2 6.5 25 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
25
* 561 562 563 564 565
1,561,101X4,151, 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 H
tubes in theta > shear plates, layer] > thela layer 4 > tubes in theta > shear plates, laye
layer 3 3 layer 4 4
6.5 32 25 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
3.2
569 568 567 l 566
101x4,154x5,306, 1,2,51,101x4,151, 1,51,101X4,151, 101x4,154x5,306,
356 301 155,158,301,365 375
Install & bond 5 Epoxy tops of Install & hond Install & bond 5
fiducial tubes in tubes, install remaining 43 fiducial tubes in
hi layer 6 shear plates, layer  tubes in phi layer , hi layer 5
44— PM §—— P p yollg—— ,rf yor lg—— Py
1.4 25 35 1.4
101x4, 154x5.306' 1,2,51,101x4,151, 1,51,101X4,151, 101x4, 154x5,306
301 155,158,301 J
Rev "G® 129/92 BrogavMMAG



AN

570 571 572 ‘
1,51,101X4,151, 1,251,101x4,151, [101x3,154x5,306,
155,158,301,366 301 357

Install & bond Epoxy tops of Install & bond §
remaining 43 tubes, install fiducial tubes in
tubes in phi layer > shear platas, layer] > phi layer 7
6 6
37 25
1,51,101X4,151, 1,2,51,101x4,151, 101x4, 154x5,306
155,158,301 301
579 578 577
101x4,102x2,160 1,51,101x4 1,2,51,101x4,151,
301
Install outer side Assemble the top Epoxy tops of
plates edge members to i tubes, install
¢ the sides & 1 ¢ shear plates, layer] ¢
plate ® P 8 ’
10.5 25 . '
101x4,102x2,160 1.51,101x4] 1,2,51,101x4,151,
301
*20.4
580 581
54,104,157,159 104
Remove BW1-3 Place the BW1-3
module from tool module into the
& move o storage] > storage area and | >
secure
1.0 2.1
104,152,157 54,104,159,391

Page 2 Rev "G' 129/92 Brogan/MMAG

BW1-3-Oct 5 Center,

1.4

4.3

1 UNIT, Activity #55

573

1,51,101X4,151,
155,158,301,367
Install & bond
remaining 43
tubes in phi layer
7

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

576

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

Install & bond
remaining 43

1,51,101X4,151,

155,158,301

4.2

tubas in philayer ¢
8

1.4

‘ 574
1,2,51,101x4,151,

301
Epoxy tops of
tubes, install

shear plates, layer]
7

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

25
575

101x4,154x5,306,
358

Install & bond 5
fiducial tubes in
phi layer 8

101x4, 154x5,306




€Tt

Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource

1

2
51
54
101
102
103
104
151
152
154
155
157
158
159
160
301
306
355
356
357
358
365
366
367
368
371
372
373
374
381
382
383
384
391

Activity 55 BW1-3-5 Prod

Sling

Vacuum Sling
LitHoist AsyBld
HvyHoist AsyBld
Worker

Test Engineer
Alignment Tech
Rigger Crew
Bonding Weights
FinalAssblyTool
FidTubeStrgback
Tube Strongback
Mod Sprder Beam
TubeBondingRack
BWTRotationTool
BW1TestComputer
lhr AdhesivDisp
15min Glue Disp
5 BW1 Phi 5 F/T
5 BW1 Phi 6 F/T
S BW1 Phi 7 F/T
5 BW1 Phi 8 F/T
43 BW1 Phi 5 Tu
43 BW1 Phi 6 Tu
43 BW1 Phi 7 Tu
43 BW1 Phi 8 Tu
9 BWl1 Theta 1 T
9 BW1 Theta 2 T
9 BW1 Theta 3 T
9 BW1 Theta 4 T
80 BW1 Theta 1
80 BW1 Theta 2
80 BW1 Theta 3
80 BW1 Theta 4
MBW1-3-0CT 5 Mo

Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated

21
21
123

© 1 b b b b b e b b b b bbb bbb b QO S B b OO

Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated

21
21
123

ST
AN

HFOOOOOOOOOOOOOOOOWN I K

Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference

et ek et ot o ok ik e ok b ok b ek ek ek 2 S O O OO0 O0O0O0O0O0OO0OO0O0OO0O0OO0O00O0O
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BW1-3-Oct 5 CENTER

O.A. 551

Assemble side and end plates, bottom edge members and gussets

FUNCTION
1 Remove side plates (4) from storage and place In vertical support rack
2 Remove bottom edge details from storage and place on side plate edge
3 Instali bolts thru edge members into side plates and torque bolts
4 Finish O.A.
5
6
7
8
9
10

Page 1

1 UNIT

Allocate
1,51,101x4
0
0
0

RESOURCES  1,51,101x4

Rev "G* 127/92 BrogayMMAG

De-Allocate
0
0
0
1,51,101x4

1,51,101x4

TOTAL SPAN
TOTAL HOURS

TIME SEQ
250
0.50
6.70
0.00

WONNN-mMm

8.20

9.70



GTIT

O.A.

FUNCTION

Page 1

SPONONAEWN ~

Rev "G*

552

Load & locate onto final assembly fixture

BW1-3-Oct 5 CENTER

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"

12/7/192

BroganyMMAG

RESOURCES

1 UNIT

Allocate De-Allocate
1,51,101x3,152 1.51
101 0
0 0
0 0
0 101x4
103x2 103x2

1,51,101x4,103x2 1,51,101x4,103x2

152

TOTAL SPAN

TOTAL HOURS

TIME
1.00
0.00
3.40
5.00
0.00
0.25

6.25

9.65

NnbdbwwNn-~-~mMm
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O.A. 553

Install & bond bottom plate asembly

FUNCTION

1 Apply epoxy to bottom edge member at bottom plate interface

2

3

4 Allow epoxy to set-up

5 Remove bonding weights
6

7

8

9

10

Page 1 Rev°G® 127/92 Broga’MMAG

BW1-3-Oct 5 CENTER

Apply epoxy 1o one side of the doubler strips and locate in tool
Load the sections of botiom plates and position, place bonding weights

1 UNIT

Allocate De-Allocate

1.2,51,101x5,151, 0

301
0 0
0 1,2,51,101x5,151,
301

0 0

1,51,101x2 1,51,101x2

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

301 301

TOTAL SPAN

TOTAL HOURS

TIME
1.00

1.00
4.00

1.00
2.00

9.00

9.00

SEQ



LTT

BW1-3-Oct 5 CENTER 1 UNIT

O.A. 554

install & bond 9 fiducial tubes in theta layer 1

FUNCTION Allocate
1 Allocate tubes and siiffbacks 371, 154x9
2 Attach fiducial strong back to drift celi tubes 101x4
3 Allocate resources 306
4 Apply epoxy to the lubes 0
5 Insert tubes into the side plates, pin in place and cure epoxy 0
6 De-allocate resources 0
7 Remove strongbacks and store 0
8 De-allocate resources 0
9
10

Page 1

De-Allocate
0

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

n

Rev “G° 127/92 BrogarVMMAG

TOTAL SPAN

TOTAL HOURS

TIME
0.00
0.45
0.00
0.08
1.50
0.00
0.45
0.00

2.40

2.48

13
[}

~NoumbsabhWN-—-M
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BW1-3-Oct 5 CENTER

O.A. 555
Install & bond remaining 80 tubes in theta layer 1
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

1 UNIT

Allocate De-Allocate
101x4,155x2,381 0
1,51,151,158,301 0

0 0
0 0
0 0
0 1.51,155x2,301
0 101x4,151,158

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

Page 1 Rev°G" 127/92 Broga/MMAG

155,158,301,381 155,158,301

TOTAL SPAN

TOTAL HOURS

TIME
0.67
0.00
0.67
333
1.20
0.00
0.60

4.60

6.47

(2]
o]

N2 WWWN-M

33
T

n/p
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BW1-3-Oct 5 CENTER 1 UNIT

O.A. 556
Epoxy tops of tubes, install shear plates, layer 1
FUNCTION Allocate De-Allocate
1 Apply beads of epoxy in between the tubes (9 passes) and to the tops of the 1,2,51,101x4,301 301
tubes (9 passes)
2 Load the shear plates and position, place bonding weights 151 1,2,51,101x4,151
3
4
5
6
7
8
9
10

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

TOTAL SPAN

TOTAL HOURS

Page 1 Rev "G* 127/92 BrogawMMAG

TIME
1.50

1.70

3.20

3.20

SEQ

n/s
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BW1-3-Oct 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
Page 1 Rev "G 12/7/92 BrogarvyMMAG

Allocate De-Allocate
372, 154x9 0
101x4 0

RESOURCES 101x4,154x9,306, 101x4, 154x9,306
32

TOTAL SPAN

TOTAL HOURS

TIME
0.00
0.45
0.00
0.08
1.50
0.00
0.45
0.00

2.40

2.48

0
o

NoOabWN--M
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BW1-3-Oct 5 CENTER

O.A. 558

FUNCTION

Page 1

SVENOUAEWN -

Rev °G*®

Install & bond remaining 80 tubes in theta layer 2

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 De-Allocate
101x4,155x2,382 0
1,51,151,158,301 0
0
0
0

1,51,155%2,301
101x4,151,158

o000 Oo

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

127192  Brogan/MMAG

155,158,301,382 155,158,301

TOTAL SPAN

TOTAL HOURS

TIME
0.67
0.00
0.67
333
1.20
0.00
0.60

4.60

6.47

0
[»]

[N NEANANAN I, ]

333
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BW1-3-Oct 5§ CENTER 1 UNIT

O.A. 559
Epoxy tops of tubes, install shear plates, layer 2
FUNCTION Allocate De-Allocate
1 Apply beads of epoxy in between the tubes (9 passes) and to the tops of the 1,2,51,101x4,301 301
tubes (9 passes)
2 Load the shear plates and position, place bonding weights 151 1,2,51,101x4,151
3
4
5
6
7
8
9
10

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

TOTAL SPAN
TOTAL HOURS

Page 1 Rev "G* 12/7/92 BrogayMMAG

TIME
1.50

1.70

3.20

3.20

SEQ

n/s



£ct

BW1-3-Oct 5 CENTER 1 UNIT

O.A. 560

FUNCTION

Page 1

SCOPNOND™WN =

Rev °G*°

instali & bond 9 fiducial tubes in theta layer 3

Allocate tubes and stitfbacks

Attach fiducial strong back to drift cell tubes

Allocate resources

Apply apoxy to the lubes

Insert tubes into the side plates, pin In place and cure spoxy
De-allocate resources

Remove strongbacks and store

De-allocate resources

127/92 BrogaMMAG

Allocate De-Allocate
373, 154x9 (1]
101x4 (1]
306 0
0 0
0 0
(1] 306
(1] 101x4
0 154x9

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

TOTAL SPAN

TOTAL HOURS

TIME
0.00
0.45
0.00
0.08
1.50
0.00
0.45
0.00

2.40

248

(]
0

~N~NonbshsONN-M

232
oo
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BW1-3-Oct 5 CENTER

O.A. 561

Instali & bond remaining 80 tubes in theta layer 3

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

1 UNIT
Allocate De-Allocate
101x4,155x2,383 0
1.51,151,158,301 0
0
0
0

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

o0 O0O0o0

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

Page t Rev "G* 127/92 Brogan/MMAG

155,158,301,383 155,158,301

TOTAL SPAN

TOTAL HOURS

TIME
0.67
0.00
0.67
333
1.20
0.00
0.60

4.60

6.47

0
o

NHaWwLwLwnn-m

222
T O
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BW1-3-Oct 5 CENTER 1 UNIT

O.A. 562
Epoxy tops of tubes, Install shear plates, layer 3
FUNCTION Allocate De-Allocate
1 Apply beads of epoxy in between the tubes (9 passes) and to the tops of the 1,2,51,101x4,301 301
tubes (9 passes)
2 Load the shear plates and position, place bonding weights 151 1,2,51,101x4,151
3
4
5
6
7
8
9
10

Page 1

Rev "G*

12/7192

BroganMMAG

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

TOTAL SPAN

TOTAL HOURS

TIME
1.50

1.70

3.20

3.20

SEQ

n/s



9cT

BW1-3-Oct 5§ CENTER 1 UNIT

O.A. 563

FUNCTION

Page 1

SPWONIINHWN -

Rev °G*

Install & bond 9 fiducial tubes in theta layer 4

Allocate tubes and stiffbacks

Attach fiducial strong back to drift cell jubes

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

12/7/92  BrogavMMAG

Allocate
374, 154x9
101x4
306

0O00O0O0

374

De-Allocate
0

" RESOURCES 101x4,154x9,306, 101x4, 154x9,306

TOTAL SPAN
TOTAL HOURS

TIME
0.00
0.45
0.00
0.08
1.50
0.00
0.45
0.00

2.40

2.48

wn
o

NoobLbawNN-M
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FUNCTION

Page 1

O.A.

SCENONLEWN -

Rev *G*

BW1-3-Oct 5 CENTER

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 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 De-Allocate
101x4,155x2,384 0
1,51,151,158,301 0
0
0
0

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

0OO0OO0O0O0O

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

RESOURCES 155,158,301,384 155,158,301

12/7/192  BrogaryMMAG

TOTAL SPAN

TOTAL HOURS

TIME
0.67
0.00
0.67
3.33
1.20
0.00
0.60

4.60

6.47

(71}
o]

NaWwwwn-—-m

2232
oo
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BW1-3-Oct 5 CENTER 1 UNIT
O.A. 565
Epoxy tops of tubes, install shear plates, layer 4

FUNCTION Allocate

1 Apply beads of epoxy in between the tubes (9 passes) and to the tops of the 1,2,51,101x4,301

2 Load the shear plates and position, place bonding weights 151

3

4

5

6

7

8

9

10

Page 1

Rev °G* 127/92 Brogar/MMAG

RESOURCES

De-Allocate
301
1,2,51,101x4,151

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

301

301

TOTAL SPAN
TOTAL HOURS

TIME
1.50
1.70

3.20

3.20

SEQ

-

n/s



hoT

BW1-3-Oct 5§ CENTER 1 UNIT

O.A. 566

FUNCTION

Page 1

SRwENOVEWN =

Rev °G*

Install & bond 5 fiducial tubes in phi layer 5

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

12/7/192  BrogarMMAG

Allocate De-Allocate
355, 154x5 0
101x4 0
306 0
0 0
0 0
0 306
0 101x4
0 154x5

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

TOTAL SPAN

TOTAL HOURS

TIME
0.00
0.25
0.00
0.04
0.83
0.00
0.25
0.00

1.33

1.37

(]
(o]

NoOONELEON-mMm

22
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BW1-3-Oct 5 CENTER

O.A. 567
Install & bond remaining 43 tubes in phi layer 5
FUNCTION
1 Attach standard strongback to the diift 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

1 UNIT
Allocate De-Allocate
101x4,155x2,365 0
1.51,151,158,301 0
0
0
0

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

00000

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

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

Page 1 Rev °G* 12/7/92 Broga’MMAG

TOTAL SPAN

TOTAL HOURS

TIME
0.36
0.00
0.36
1.79
0.67
0.00
0.33

"
o

NnaLWWNN-mM
333
VOV O

248

3.51
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O.A. 568

FUNCTION

Page 1

SPCOBNONHWN =

Rev °G*

BW1-3-Oct 5 CENTER 1 UNIT

Epoxy tops of tubes, install shear plates, layer §

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

127/92

BrogarvMMAG

RESOURCES

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,

301

301

TOTAL SPAN

TOTAL HOURS

TIME
0.83
1.70

253

2.53

SEQ

n/s
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BW1-3-Oct 5 CENTER 1 UNIT

O.A. 569

FUNCTION

Page 1

ovwENOUMAWN =

Rev °G*

Install & bond 5 fiducial tubes in phi layer 6

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

12/7/92 BrogarvMMAG

Allocate De-Allocate
356, 154x5 0
101x4 (1]
306 (1]
0 0
0 0
0 306
0 101x4
0 154x5

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

TOTAL SPAN
TOTAL HOURS

TIME
0.00
0.25
0.00
0.04
0.83
0.00
0.25
0.00

1.33

1.37

n
o

NoOoOnLLWONMN~-~-M

-
53
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BW1-3-Oct 5 Center 1 UNIT

O.A. 570
Install & bond remaining 43 tubes in phi layer 6
FUNCTION Allocate
1 Attach standard strongback to the drift cell tube 101x4,155x2,366
2 Allocate resources 1,51,151,158,301
3 Apply epoxy to the tube 0
4 Insert tube into side plates, pin in position, remove strongback 0
5 Apply epoxy and install the six load distributors at specified locations 0
6 Position the alignment racks, pull vacuum, add weight and cure 0
7 De-allocate resources 0
8 Release the vacuum, remove the weights and the alignment racks 0
9
10

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

Page 2 Rev °G* 12/792 Brogan/MMAG

De-Allocate
0

0
0
0
0

o

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

1,51,101X4,151,

155,158,301

TOTAL SPAN

TOTAL HOURS

TIME
0.36
0.00
0.36
1.79
0.20
0.67
0.00
0.33

248

an

[72]
o
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n/p
n/p
n/p
n/p .
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BW1-3-Oct 5 Center 1 UNIT

O.A. 571
Epoxy tops of tubes, install shear plates, layer 6
FUNCTION Allocate
1 Apply beads of epoxy in between the tubes (5 passes) and to the tops of the 1,2,51,101x4,301
2 Load the shear plates and position, place bonding weights 151
3
4-
5
6
7
8
9
10

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

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

RESOURCES 301

Page 2 Rev "G" 12/7/92 Brogan/MMAG

301

TOTAL SPAN

TOTAL HOURS

TIME
0.83
1.70

2.53

2.53

SEQ

-

n/s
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BW1-3-Oct 5 Center 1 UNIT

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

FUNCTION

1 Allocate tubes and stitfbacks

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 2 Rev "G* 12/792 Brogan/MMAG

Allocate De-Allocate
357, 154x5 0
101x4 0
308 0
0 0
0 0
0 306
0 101x4
0 154x5

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

TOTAL SPAN

TOTAL HOURS

TIME
0.00
0.25
0.00
0.04
0.83
0.00
0.25
0.00

1.33

1.37

(2]
o
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BW1-3-Oct 5 Center

O.A. 573

Install & bond remaining 43 tubes in phi layer 7
FUNCTION
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

dYv@NoOALEWN =

1 UNIT
Allocate De-Allocate

101x4,155x2,367 0
1,51,151,158,301 0

0 0

0 0

0 0

0 0

0 1,51,155x2,301

0 101x4,151,158

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

Page 2 Rev °G" 12/792 Brogan/MMAG

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

TOTAL SPAN
TOTAL HOURS

TIME
0.36
0.00
0.36
1.79
0.70
0.67
0.00
0.33

248

4.1

(7]
(]

(LR A NANANAN LN, ) |

n/p
n/p
n/p
n/p
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O.A. 574

BW1-3-Oct 5 Center

Epoxy tops of tubes, install shear plates, layer 7

FUNCTION

SCODNOUAEWN =

Page 2 Rev *G" 12/7/92

Brogan/MMAG

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
1.2,51,101x4,15%

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

301

TOTAL SPAN

TOTAL HOURS

TIME
0.83
1.70

2.53

2.53

SEQ
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BW1-3-Oct 5 Center 1 UNIT

O.A. 575
Install & bond 5 fiducial tubes in phi layer 8

FUNCTION

1 Allocate tubes and stiffbacks

2 Attach fiducial strong back to drift cell tubes

3 Allocate resources

4 Apply epoxy to the fubes

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 2 Rev "G° 12/7/92 Brogan/MMAG

Allocate
358, 154x5
101x4
306

o000 O0o

De-Allocate
0

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

358

TOTAL SPAN
TOTAL HOURS

TIME
0.00
0.25
0.00
0.04
0.83
0.00
0.25
0.00

133

1.37

n
]

NoOnmasEasaLN-—-M
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O.A.

FUNCTION
1

SCwONONEWN

BW1-3-Oct 5 Center

576

Install & bond remaining 43 tubes in phi layer 8

Attach standard strongback to the dirift cell tube

Allocate resources

Apply epoxy to the tube

Insert tube into side plates, pin in position, remove strongback

Apply epoxy and install the twentyfour load distributors at specified locations
Position the alignment racks, pull vacui:m, add weight and cure

De-allocate resources

Release the vacuum, remove the weights and the alignment racks

1 UNIT
Allocate De-Allocate

101x4,155x2,368 0
1,51,151,158,301 0

0 0

0 0

0 0

0 0

0 1,51,155x2,301

0 101x4,151,158

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

Page 2 Rev *G* 12/7/92 Brogan/MMAG

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

TOTAL SPAN

TOTAL HOURS

TIME
0.36
0.00
0.36
1.79
0.80
0.67
0.00
0.33

248

431

n
(o]

NaLWWwWwwWwhhh-=m

n/p
n/p
n/p
n/p
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BW1-3-Oct 5 Center 1 UNIT

O.A. 577
Epoxy tops of tubes, install shear plates, layer 8
FUNCTION Allocate De-Allocate
1 Apply beads of epoxy in between the tubes (5 passes) and to the tops of the 1,2,51,101x4,301 301
2 Load the top plates and position, place bonding weights 151 1,2,51,101x4,151
3
4
5
6
7
8
9
10

Page 2 Rev "G" 12/7/82 Brogan/MMAG

RESOURCES 1,2,51,101x4,151, 1,251,101x4,151,

TOTAL SPAN

TOTAL HOURS

TIME
0.83
1.70

253

253

SEQ
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O.A. 578

BW1-3-Oct 5 Center

Assemble the top edge membaers to the sides & top plate

FUNCTION

SOONDN D WN -

Page 2 Rev'G" 12/7/92

Brogan/MMAG

Remove the top edge details from storage and place on side plate edge
Install bolts thru edge members into side plates and torque bolts
Using the tool reference locate and mount the three sets of Lee bearings

1 UNIT

Allocate
1,51,101x3
101
0

RESOURCES  1,51,101x4

De-Allocate
1,51
0
101x4

1,51,101x4

TOTAL SPAN

TOTAL HOURS

TIME  SEQ
0.84
6.70
3.00

W - M

10.54

10.54



o

BW1-3-Oct 5 Center 1 UNIf

O.A. 579

Instal! outer side plates

FUNCTION Allocate De-Allocate TIME
1 Allocate resources 101x4 0 0.00
2 Install gas manafolds and connect Tygon tubing to the drift tubes 0 0 458
3 Locate & secure the wiring harness, connect the leads to the drift tubes o 0 229
4 De-allocate resources 0 101x4 0.00
5 Preform inline mig leak test, pressurize the complet system, verify pressure drop 102x2 0 0.92
6 Preform inline mfg electrical test, hook-up test tool (computer) and run test 160 102x2,160 458
7 Remove the side plates from staging area and locate in the final assembly tool 101x4 0 2.00
8 Bolt the side plates to the assembly 0 ~ 101x4 6.00
9
10

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

TOTALSPAN  18.08

TOTALHOURS  20.37

Page 2 Rev "G" 12/7092 Brogan/MMAG
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BW1-3-Oct 5 Center 1 UNIT

O.A. 580

: Remove BW1-3 module from tool & move to storage
FUNCTION

1 Remove all tooling pins and other attachment devises

2 Remove the module spreader beam from storage and move to the work station
3 Attach the spreader drops to the BW1 module and remove from the tool

4 Move the module o the storage area and place on the rotation/insertion tool

5 Place the spreader back into the storage area

6

7

8

9

10

RESOURCES

Page 2 Rev "G* 12/7/92 Brogan/MMAG

Allocate
104
54,157
159
0
0

54,104,157,159

De-Allocate
0
0
0
0
104,152,157

104,152,157

TOTAL SPAN

TOTAL HOURS

TIME
0.20
0.20
0.20
0.20
0.20

1.00

1.00

LN -MmM



274"

BW1-3-Oct 5 Center 1 UNIT

O.A. 581

Place the BW1-3 module into the storage area and secure
FUNCTION
Roll module past interance flats on the rails and clamp in position
Replace interance flats with full round rail sections
Rotate the BW1 module 180 deg.
Line up the tool with the storage rails and secure
Rol! tranfer the module onto the storage rails
Detach the rotation tool from the storage rails & rotate 180 deg.
Placae rotation tool in storage

SOVENDODNEWN -

Page 2 Rev "G" 12/792 Brogan/MMAG

Allocate Ds-Allocate
104 0
0 0
0 0
0 0
0 0
0 0
0 54,104,159,391
RESOURCES 104 54,104,159,391
TOTAL SPAN
TOTAL HOURS

TIME
0.10
0.20
0.50
0.50
0.20
0.50
0.10

2.10

2.10

(7]
o

NounhsrwNn-—-M
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BW?2 Production

Activity = 61

BW2-1/5-5 Prod

OAs = 365-383

Functions = 900-1008



apt

Page 1

Rev °F*

BW2-1/5-Oct 5 Module, 2 Units, Activity 61
365 366 367 368 369
1,51,101x4 1,51,101x4,105, 1,251,101x5,151, 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 tubes in
bottom edge > assembly tool > assamb > theta layer one > theta layer one
members and Y Y
gussets, (BW2) 33 59 11.6 0.6
1,51,101x4 1,51,101x4,105 1,251,101x5,151, 101x4,154x2,306 1,51,101x4,151,
301 155,158,301
1.5
374 3an 372 an ‘ 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 Epuxy diagonal Install & bond 19 Install & bond 2 Epoxy diagonal
fiducial tubes in stiffeners & tops o remaining tubes in fiducial tubes in stiffeners & tops of
theta layer three L tubas, install L theta layer two L theta layer two ¢ tubes, install
stifeners & plates stiffeners & plates)
1.0 layer 2 1.7 0.6 1.0 layer 1
101x4,154x2,306 1,2,51,101x3,151, 1,51,101x4,151, 101x4,154x2,306 1,2,51,101x3,151,
301 155,158,301 301
$0.6
375 376 377 378 379
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 ] .\nstall & bond 2 Install & bond 19 Epoxy diagonal
remaining tubes in| |stiffeners & tops of fiducial tubes in remaining tubes in} stiffenars & tops of
theta layer three > tubes, install > theta layer four > theta layer four > tubes, install
stiffeners & plates| stiffeners & plates)
22 layer 3 1.0 0.6 23 layer 4
1,51,101x4,151, 1,.2,51,101x3,151, 101x4,154x2,306 1,51,101x4,151, 1,2,51,101x3,151,
155,158,301 301 155,158,301 301
1.0
383 382 381 380
54,104,157,159 101x4 1,51,101x4
Ramove MBW2- Install outer side Install scinilators, Assamble the top
1/5-5 single plates electrical harness edge members to
< | module from tool < < | and plumbing < | the sides & top
& move to stovager plate
1.0 46 6.1 5.3
54,104,152,157, 101x4 1,51,101x4)
159.408“

12/0/92 Brogan/MMAG
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Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource

1

2
51
54
101
102
104
105
151
152
154
155
157
158
159
160
301
306
408
421
422
423
424
431
432
433
434

Activity 61 BW2-1/5-5 Prod

Sling
Vacuum Sling -
LitHoist AsyBld
HvyHoist AsyBld
Worker

Test Engineer
Rigger Crew
Alignment Crew
Bonding Weights
FinalAssblyTool
FidTubeStrgback
Tube Strongback
Mod Sprder Beam
TubeBondingRack
BWTRotationTool
BW1TestComputer
lhr AdhesivDisp
15min Glue Disp
MBW2-1/5-0CT 5
2 BW2 Theta 1
2 BW2 Theta 2
2 BW2 Theta 3
2 BW2 Theta 4
19 BW2 Thetal
19 BW2 Theta2
19 BW2 Theta3

T
T
T
T
T
T
T
19 BW2 Thetad T

Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated

® = =
=t bt b b e = = O B \D = e O DN O U OV

Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated

© =
COOOOOOO DO IHBHOOEHWOHIENO WU

Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference

b bt b b b 2 = O OO0 O OO0 OO0 OOOOO0O

SDC-92-390
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BW2-1/5-Oct 5 Module, Activity 61

Assemble side and end plates, bottom edge members and gussets, (BW2)
FUNCTION Allocate De-Allocate
1 Remove side plates (4) from storage and place in vertical support rack 1,51,101x4 0
2 Remove bottom edge details from storage and place on side plate edge 0 1,51
3 Install bolts thru edge members into side plates and torque bolts 0 101x4
4 Finish O.A. 0 0
5
6
7
8
9
10
RESOURCES  1,51,101x4 1,51,101x4
TOTAL SPAN
TOTAL HOURS
Page 1 Rev "F* 12/7/2 Brogan/MMAG

TIME
1.50
0.50
1.30
0.00

3.30

3.30

SHWN-—-M
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O.A.

FUNCTION

Page 1

SCVLONDU & WN -

Rev “F*

BW2-1/5-Oct 5 Module, Activity 61

366
Load & locate onto final assembly too!

Allocate
Move the plates (4) from the vertical support rack to the final assembly tool 1,51,101x3,152
Allocate resource 101
Pin the plates thru the tooling holes to the tool side suports and secure 0
Assemble the sides into "box" using the corner plates (4 places) and bolts 0
De-allocate resource 0
Verily plate alignment 105

RESOURCES 1,51,101x4,105,
152

12/7/92 Brogan/MMAG

De-Allocate
1,51
0
0
0
101x4
105

1,51,101x4,105

TOTAL SPAN

TOTAL HOURS

TIME
1.00
0.00
0.65
4.00
0.00
0.25

5.25

5.90

GaWwNnh-m



0ST

BW2-1/5-Oct 5 Module, Activity 61

O.A. 367

install & bond bottom plate assembly

FUNCTION Allocate De-Allocate TIME SEQ
1 Allocate resources i 1,2,51,101x5,151, 0 0.00 1
301

2 Apply epoxy to the bottom edge members at bottom plate interface 0 0 1.30 2
3 Apply epoxy to one side of the doubler strips and locate in tool 0 0 1.30 2
4 Load sactions of bottom plates and position, place bonding weighis 0 0 6.00 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
7 Remove bonding weights 1,51,101x2 1,51,101x2,151 2.00 [
8

9

10

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

TOTAL SPAN 9.00

TOTALHOURS  11.60

Page 1 Rev °F* 127792 Brogan/MMAG
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BW2-1/5-Oct 5 Module, Activity 61

O.A. 368

FUNCTION

Page 1

SVPENONAEWN =

Rev "F*

Install & bond 2 fiducial tubes in theta layer one

Allocate tubes

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

12/7/92 Brogan/MMAG

Allocate De-Allocate
421 0
101x4,154x2 0
306 0
0 0
0 0

0 306
0 101x4,154x2

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

TOTAL SPAN

TOTAL HOURS

TIME
0.00
0.10
0.00
0.02
0.33
0.00
0.10

0.53

(72}
o
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BW2-1/5-Oct 5 Module,

O.A. 369

FUNCTION

Page 1

SDOERNONEWN -

Rev “F*

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

Activity 61

Allocate De-Allocate
101x4,155x2,431 0
1,51,151,158,301 0

0 0
0 0
0 0
0 1,51,155x2,301
0 101x4,151,158

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

12/792 Brogan/MMAG

165,158,301,431 155,158,301

TOTAL SPAN

TOTAL HOURS

TIME
0.16
0.00
0.16
0.79
0.27
0.00
0.13

1.08

1.51

SEQ
1
2
3 n/p
3 n/p
3 n/p
4
5
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BW2-1/5-Oct 5 Module, Activity 61

O.A. 370
Epoxy diagonal stiffeners & tops of tubes, install stiffeners & plates, layer 1
FUNCTION Allocate De-Allocate TIME
1 Apply epoxy to the diagonal stiffeners and place into the assembly 101x3,301 0 0.35
2 Apply epoxy to the tops of the tubes (2 passes) 1,2,51,151 301 0.17
3 Load the shear plates and position, place bonding weights 0 1,2,51,101x3,151 0.50
4
5
6
7
8
9
10

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* 12/792 Brogan/MMAG
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BW2-1/5-Oct 5 Module, Activity 61

O.A. 371

FUNCTION

Page 1

SveNOAEWLON =

Rev °F*

Install & bond 2 fiducial tubes in theta layer two

Allocate tubes

Attach fiducial strong back to drift cell tubes

Allocate resources

Apply epoxy to the tubes

Insent tubes into the side plates, pin in place and cure epoxy
De-allocate resources

Remove strongbacks and store

12/7/92 Brogan/MMAG

Allocate De-Allocate
422 0
101x4,154x2 0
306 0
0 0
0 0

0 306
0 101x4, 154x2

" RESOURCES 101x4,154x2,306, 101x4,154x2,306

422

TOTAL SPAN

TOTAL HOURS

TIME
0.00
0.10
0.00
0.02
0.33
0.00
0.10

0.53

0.55

7]
(o]
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BW2-1/5-Oct 5 Module,

O.A. 372

FUNCTION

Page 1

SODNON A WN -

Rev °F*

Install & bond 19 remaining 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

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

Activity 61

Allocate
101x4,155%2,432
1,51,151,158,301

0OO0OO0O00O0

RESOURCES 1,51,101x4,151,

12/782 Brogan/MMAG

155,158,301,432

De-Allocate

OCO0O0O0O0O0O0O

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

1,51,101x4,151,

155,158,301

TOTAL SPAN

TOTAL HOURS

TIME
0.16
0.00
0.16
0.79
0.20
0.27
0.00
0.13

1.08

1.7

[72]
(9]
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n'p
n'p
n'p
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O.A.

FUNCTION

DPLONONEWN =

Page 1 Rev °*F*

BW2-1/5-Oct 5 Module, Activity 61

373

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

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

12/71192  Brogan/MMAG

Allocate De-Allocate
101x3,301 0
1,2,51,151 301

0 1,2,51,101x3,151

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

TOTAL SPAN

TOTAL HOURS

0.35
0.17
0.50

1.02

1.02
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O.A.

FUNCTION

SOVONONAEWN =

Page 1 Rev'F*

BW2-1/5-Oct 5 Module, Activity 61

374

Install & bond 2 fiducial tubes in theta layer three

Allocate tubes

Attach fiducial strong back to drift cell tubes

Allocate resources

Apply epoxy 10 the tubes

Insert tubes into the side plates, pin in place and cure epoxy
De-allocate resources

Remove strongbacks and store

12/7/92 Brogan/MMAG

Allocate De-Allocate
423 0
101x4,154x2 0
306 0
0 0
0 0

0 306
0 101x4,154x2

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

TOTAL SPAN

TOTAL HOURS

TIME
0.00
0.10
0.00
0.02
0.33
0.00
0.10

0.53

0.55

0
o

oML bWN-M

n/p
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Sy
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BW2-1/5-Oct 5 Module, Activity 61

O.A. 375
Install & bond 19 remaining tubes in theta layer three
FUNCTION Allocate De-Allocate
1 Attach standard strongback to the drift cell tube 101x4,155x2,433 0
2 Allocate resources 1,51,151,158,301 0
3 Apply epoxy to the tube 0 0
4 insert tube into sida plates, pin in position, remove strongback 0 0
5 Apply epoxy and install the twenty one load distributors at specified locations 0 0
6 Position the alignment racks, pull vacuum, add weight and cure 0 0
7 De-allocate resources 0 1,51,155x2,301
8 Release the vacuum, remove the weights and the afignment racks 0 101x4,151,158
9
10

Page 1

Rev “F*

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

TOTAL SPAN

TOTAL HOURS

1277182  Brogan/MMAG

TIME
0.16
0.00
0.16
0.79
0.70
0.27
0.00
0.13

1.08

2.21

[}
o]

NaWwwWwWwWwN-m

n/p
n/p
n/p
n/p .
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BW2-1/5-Oct 5 Module, Actlvity 61

O.A. 376
Epoxy diagonal stiffeners & tops of tubes, install stiffeners & plates, layer 3
FUNCTION Allocate De-Allocate TIME
1 Apply epoxy to the diagonal stiffeners and place into the assembly 101x3,301 0 0.35
2 Apply epoxy to the tops of the tubes (2 passes) 1.2,51,151 301 0.17
3 Load the shear plates and position, place bonding weights 0 1,2,51,101x3,151 0.50
4
5
6
7
8
9
10

Page 1

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

TOTAL SPAN 1.02

TOTAL HOURS 1.02

Rev °F* 12/7/82 Brogan/MMAG
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BW2-1/5-Oct 5 Module, Activity 61

O.A. 377
Install & bond 2 fiducial tubes In theta layer four
FUNCTION Allocate
1 Allocate tubes 424
2 Attach fiducial strong back to drift cell tubes 101x4,154x2
3 Allocate resources 306
4 Apply epoxy to the tubes 0
5 Insert tubes into the side plates, pin in place and cure epoxy 0
6 De-allocate rasources 0
7 Remove strongbacks and store 0
8
9
10

De-Allocate

o000 Oo

306
101x4,154x2

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

424

Page t Rev ‘F° 12782 Brogan/MMAG

TOTAL SPAN

TOTAL HOURS

TIME
0.00
0.10
0.00
0.02
0.33
0.00
0.10

0.53

0.55

(13
o

DU EBWON-M

33
=T )
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O.A.

FUNCTION

Page 1

1

cP@NoNsWN

ROVII “F*

BW2-1/5-Oct 5 Module, Activity 61

378
Install & bond 19 remaining tubes in theta layer four

Allocate De-Allocate
Attach standard strongback to the drift cell tube 101x4,155x2,434 0
Allocate resources 1,51,151,158,301 0
Apply epoxy to the tube 0 0
Insert tube into side plates, pin in position, remove strongback 0 0
Apply epoxy and install the twenty four load distributors at spacified locations 0 -0
Position the alignment racks, pull vacuum, add weight and cure 0 0
De-allocate resources 0 1,51,155x2,301
Release the vacuum, remove the weights and the alignment racks 0 101x4,151,158

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

TOTAL SPAN

TOTAL HOURS

12/7/82 Brogan/MMAG

TIME
0.16
0.00
0.16
0.79
0.80
0.27
0.00
0.13

1.08

231

SEQ

N daWWwWWwN -

n/p
n/p
n/p
n/p
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O.A. 379

Epoxy diagonal stitfeners & tops of tubes, install stiffeners & plates, layer 4
FUNCTION

Page 1

SOVENONHLWN =

Rev °F*

BW2-1/5-Oct 5 Module,

Apply epoxy to the diagonal stitfeners and place into the assembly
Apply epoxy to the tops of the tubes (2 passes)
Load the top plates and position, place bonding weights

127792

Brogan/MMAG

Activity 61

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

0

De-Allocate
0
301
1,2,51,101x3,151

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

301

301

TOTAL SPAN

TOTAL HOURS

E
0.35 1
0.17 2 n/s
0.50 3

1.02

1.02



BW2-1/5-Oct 5 Module, Activity 61

O.A. 380

Assemble the top edge members to the sides & top plate

FUNCTION Allocate De-Allocate TIME

1 Remove the top edge details from storage and place on side plate edge 1,51,101x3 1,51 1.00

2 Install bolts thru edge members into side plates and torque bolts 101 0 1.29

3 Using the tool reference locate and mount the three sets of Lee bearings o 101x4 3.00
4
5
6
oy 7
c3 8
o 9
10

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

TOTAL SPAN 5.29

TOTAL HOURS 5.29

Page 1 Rev°F* 12/7892 Brogan/MMAG
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BW2-1/5-Oct 5 Module,

O.A. 381

FUNCTION

Page 1

1

Tovwe~NoonswLN

Rev °F*

Install scinilators, elactrical harness and plumbing

Move pre-assembled structural frame from staging area, locate on the module
and secure

Allocate resources

Install scintilator wiring harness and securs to the module asembly

Install gas manafolds and connect Tygon tubeing to the drift tubes

Locate & secure the wiring harness, connect the leads to the drift lubes
De-allocate resources

Mount and connect the scintilators (48 panels)

Allocate resources

Preform inline mig leak test, pressurize the complet system, verify pressure drop
Preform inline mfg electrical test, hook test tool (computer) and run test sequence
De-allocate resources

RESOURCES

12/7/92 Brogan/MMAG

Activity 61

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

00O

101x6
2,51,101x4
0
0
0
102x2,160

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

TOTAL SPAN

TOTAL HOURS

TIME
0.50

0.00
1.29
0.70
0.35
0.00
2.00
0.00
1.40
0.35
0.00

5.19

6.09

SEQ

@NNOUMLEWDLWWN
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BW2-1/5-Oct 5 Module, Activity 61

O.A. 382
Install outer side plates
FUNCTION
1 Remove the side plates from staging area and locate in the final assembly tool
2 Bolt the side plates to the assembly
3
4
5
6
7
8
9
10

RESOURCES

Page 1 Rev "F* 12/792 Brogan/MMAG

Allocate
101x4

101x4

De-Allocate
0
101x4

101x4

TOTAL SPAN
TOTAL HOURS

TIME
3.00
1.62

4.62

4.62

SEQ

-t
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O.A.

FUNCTION

Page 1

1

& WN

—
Svo~No®n

Rev °F*

BW2-1/5-Oct 5 Module, Actlvity 61

383

Remove MBW2-1/5-5 single module from too! & 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

Movae the module to the storage area, place on the rotation/insertion too! and roll
transter into the module storage area

Place the spreader back into the storage area

RESOURCES

12792 Brogan/MMAG

Allocate De-Allocate
104 0
54,157 0
0 152
159 159
0 54,104,157,408

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

TOTAL SPAN
TOTAL HOURS

TIME
0.20
0.20
0.20
0.20

0.20

1.00

1.00

SbWON-—-M

0



BW2 Production

Activity = 62

BW2-2/4-5 Prod

OAs = 385-403

Functions = 1030-1138
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Page 1

Rev *D"

12/0/92  BrogaMMAG

BW2-2/4-Oct 5 Module, 2 Units, Activity #62
385 386 387 388 389
1,51,101x4 1,51,101x4,105, 1,2,51,101x5,151, 101x4,154x6,306, 1,51,101x4,151,
152 301 ] 401 155x2,158,301,
Assemble side Load & locate install & bond Install & bond 6 Install & bond 59
and end plates, onto final bottom plate fiducial tubes in reamaining tubes in|
bottom edge assembly tool assemb! theta layer one > theta layer one
members and » ‘ ’ Y » Y Y
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
4.6
394 393 ) 392 391 * 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
Instal! & bond 6 Epoxy diagonal Install & bond 59 Install & bond 6 Epoxy diagonal
fiducial tubes in |stiffeners & tops o remaining tubes in fiducial tubes in stiffeners & tops of
theta layer three tubes, install I' theta layer two theta layer two tubes, install
¢ |stitteners & plates) ¢ Y ¢ stitteners & plates)
26 layer two 48 1.7 2.6 layer one
101x4,154x6,306 1,2,51,101x3,151, 1,51,101x4,151, 101x4,154x6,306 1,2,51,101x3,151,
_ 301 155,158,301 301
1.7
‘ 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
Install & bond 59 Epoxy diagonal 1 Install & bond 6 Install & bond 59 Epoxy diagonal
Lremaining tubes in stiffeners & tops oL fiducial tubes in remaining tubes in] stiffeners & tops of
theta layer three > tubes, install > theta layer four > theta layer four > tubes, install
stiffeners & plates| stifteners & plates
53 layer three 2.6 1.7 . 5.4 layer four
1,51,101x4,151, 1,2,51,101x3,151, 101x4,154x6,306 1,51,101x4,151, 1.2,51,101x3,151,
155,158,301 301 155,158,301 301
2.6
403 402 401 400
54,104,157,159 101x4 1,2,51,101x6, 1,51,101x4
102x2,160
Remove MBW2- Install outer side Install scintilators, Assemble the top
2/4-Oct 5 single plates elactrical harness edge members to
< | module from tool < ‘ < | and plumbing < | the sides & top
& move to storagef plate
1.0 8.0 13.2 8.0
54,104,152,157, 101x4 1,2,51,101x6, 1,51,101x4]
159,407 102x2,160]
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Activity

62 BW2-2/4-5 Prod

Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resgsource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource

" Resource

Resource
Resource
Resource
Resource
Resource

1

2
51
54
101
102
104
105
151
152
154
155
157
158
159
160
301

306

401
402
403
404
407
411
412
413
414

Sling

Vacuum Sling
LitHoist AsyBld
HvyHoist AsyBld
Worker

Test Engineer
Rigger Crew
Alignment Crew
Bonding Weights
FinalAssblyTool
FidTubeStrgback
Tube Strongback
Mod Sprder Beam
TubeBondingRack
BWTRotationTool
BW1TestComputer
lhr AdhesivDisp
15Smin Glue Disp
6 BW2 Theta 1 T
6 BW2 Theta 2 T
6 BW2 Theta 3 T
6 BW2 Theta 4 T
MBW2-2/4-0CT 5
59 BW2 Thetal T
59 BW2 Theta2 T
59 BW2 Theta3 T
59 BW2 Thetad4 T

Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated

® =
NO U

Pt bt D b bt e b  \D  bt  b OO b =t \D b s

Deallocated

Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated

Deallocated

Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated

T e
NO WU

QOOOMFOOOO BV i Ok =0 ==

Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference

M e b N - e - 000000000000000O0 0

SDC-92-390
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BW2-2/4-Oct 5 Module

O.A. 385
Assemble side and end plates, bottom edge members and gussets, (BW2)
FUNCTION ' Allocate
1 Remove side plates (4) from storage and place in vertical support rack 1,51,101x4
2 Remove bottom edge details from storage and place on side plate edge 0
3 Install bolts thru edge members into side plates and torque bolts 0
4 Finish O.A. 0
5
6
7
8
9
10
RESOURCES  1,51,101x4
Page 1 Rev "D" 12/7/92 Brogan/MMAG

De-Allocate
0
1,51
101x4
0

1,51,101x4

TOTAL SPAN

TOTAL HOURS

TIME
1.50
0.50
4.00
0.00

6.00

WhON-—-M



TLT

BW2.2/4-Oct 5 Module

O.A. 386

FUNCTION

Page 1

SoeNOBnAEWLN =~

Load & locate onto final assembly tool

Allocate
Move the plates (4) from the vertical support rack to the final assembly tool 1,51,101x3,152
Allocate resource 101
Pin the plates thru the toofing holes to the too! side suports and secure 0
Assemble the sides into "box" using the corner plates (4 places) and bolts 0
De-allocate resource ' 0
Verify plate alignment 105

RESOURCES 1,51,101x4,105,
152

Rev *D* 127/92 BrogawMMAG

De-Allocate
151
0
0
0
101x4
105

1,51,101x4,105

TOTAL SPAN
TOTAL HOURS

TIME
1.00
0.00
2.00
5.00
0.00
0.25

6.25

8.25

NnbHawwonn-m
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BW2-2/4-O¢t 5 Module

O.A. 387

FUNCTION

Page 1

1

SVONOOLEWN

Rev “D”

Install & bond bottom plate assembly
Allocate resources

Apply epoxy to the boltom edge members at bottom plate interface
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

Allow epoxy to set-up

Remove bonding waights

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

12/7/92  Brogan/MMAG

Allocate De-Allocate
1,2,51,101x5,151, 0
301

0 0

0 0

0 0

0 1,2,51,101x5,301

0 0

1,51,101x2 1,51,101x2,151

301 301

TOTAL SPAN

TOTAL HOURS

TIME
0.00

220
2.20
8.00
0.00
1.00
2.00

11.00

15.40

SEQ

AxOWNNDN



BW2-2/4-Oct 5 Module

O.A. 388

Install & bond 6 fiducial tubes in theta layer one

FUNCTION
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
o 7 Remove strongbacks and store
=l 8
e 9
10

Page 1 Rev "D" 127/92 BroganyMMAG

Allocate De-Allocate
401 0
101x4,154x6 (1]
306 (1]
(1] 0
0 0

0 306
(1] 101x4,154x6

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

TOTAL SPAN

TOTAL HOURS

TIME
0.00
0.30
0.00
0.05
1.00
0.00
0.30

1.60

1.65

(7))
o

oOonaaswNn-Mm

232
v
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BW2-2/4-Oct 5 Module

O.A. 389
Install & bond 59 remaining tubes in theta layer one
FUNCTION Allocate De-Allocate TIME SEQ
1 Attach standard strongback fo the drift cell 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 n/p
4 Insert tube into side plates, pin in position, remove strongback 0 0 2.46 3 np
5 Position the alignment racks, pull vacuum, add weight and cure 0 0 0.80 3 np
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 0.40 5
8
9
10

RESOURCES 1,51,101x4,151, 1,51,101x4,151,
155x2,158,301,  155x2,158,301
411

TOTAL SPAN 335

TOTAL HOURS 4.64

Page 1 Rev "D* 127/92 BrogawMMAG



BW2-2/4-Oct 5 Module

O.A. 390

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

FUNCTION Allocate De-Allocate
1 Apply epoxy to the diagonal stiffenars and place into the assembl) 101x3,301 0
2 Apply epoxy to the tops of the tubes (6 passes) 1,251,151 301
-3 - Load the shear plates and position, place bonding weights 0 1,2,51,101x3,151
4
5 .
6
. 7
-8
s 9
~1 10
a
RESOURCES 1,2,51,101x3,151, 1,2,51,101x3,151,
301 301
TOTAL SPAN
TOTAL HOURS

Page 1 Rev *D* 127/92 BrogawMMAG

1.08
0.50
1.00

2.58
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BW2-2/4-Oct 5 Module

O.A. 391

FUNCTION

Page 1

SOLENONEWN =

Rev “D*

Install & bond 6 fiducial tubes in theta layer two

Allocate tubes

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

127192 Brogan/MMAG

Allocate De-Allocate
402 0
101x4,154x6 0
306 0
0 0
0 0

0 306
0 101x4,154x6

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

TOTAL SPAN

TOTAL HOURS

TIME
0.00
0.30
0.00
0.05
1.00
0.00
0.30

1.60

1.65

(%))
o

aoaNLabdON-M

n/p

=
=
©
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BW2.2/4-Oct 5 Module

O.A. 392

Install & bond 59 remaining lubes in theta layer two

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 Apply epoxy and install the six load distributors at specified locations
6- Position the alignment racks, pull vacuum, add weight and cure
7 De-allocate resources
8 Release the vacuum, remove the weights and the alignment racks
9
10

Allocate
101x4,155x2,412
1,51,151,158,301

o

0
0
0
0
0

RESOURCES 1,51,101x4,151,

Page 1 Rev D" 127/92 BrogavMMAG

155,158,301,412

De-Allocate
0

0
0
0
0

o

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

1,51,101x4,151,

155,158,301

TOTAL SPAN

TOTAL HOURS

TIME
0.49
0.00
0.49
2.46
0.20
0.80
0.00
0.40

3.35

484

(7]
o

D2 WWWWwNy-—-Mm

n/p
nlp .
n/p
n/p
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BW2-2/4-Oct 5 Module

O.A. 393
Epoxy diagonal stiffeners & tops of tubes, install stiffeners & plates, layer two
FUNCTION - Allocate De-Allocate
1 Apply epoxy to the diagonal stiffeneys and place into the assembly 101x3,301 0
2 Apply epoxy to the tops of the tubes (6 passes) 1,2,51,151 301
3 Load the shear plates and position, place bonding weights 0 1,2,51,101x3,151
4
5
6
7
8
9
10

Page 1

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

TOTAL SPAN

TOTAL HOURS

Rev *D* 12/7/92 BrogawMMAG

1.08
0.50
1.00

2.58
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BW2-2/4-Oct 5 Module

O.A. 394

Install & bond 6 fiducial tubes in theta layer three

FUNCTION

Page 1

SOONDN BN =

Allocate tubes

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

Rev “D". . 12/7/92 Brogan/MMAG

Allocate De-Allocate
403 0
101x4,154x6 0
306 .0
0 0
0 0

0 3086
0 101x4,154x6

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

- TOTAL SPAN
TOTAL HOURS

TIME
0.00
0.30
0.00
0.05
1.00
0.00
0.30

1.60

1.65

(7]
o

a2 M

n/p

2
©
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O.A. 395

FUNCTION

Page 1

SOONONHEWN -

Rev "D*

BW2-2/4-Oct 5 Module

Install & bond 59 remaining tubes in theta layer three

Atach standard strongback to the drift cell tube

Allocate resources

Apply epoxy o the tube

Allocate
101x4,155x2,413
1,51,151,158,301

o

Insert tube into side plates, pin in position, remove strongback
Apply epoxy and install the twenty one load distributors at specified locations

De-ailocate resources

0
0
Position the alignment racks, pull vacuum, add weight and cure 0
0
0

Release the vacuum, remove the weights and thé alignment racks

12/7/92

BrogarvMMAG

RESOURCES 1,51,101x4,151,
155,158,301,413

De-Allocate
0

0
0
0
0

o

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

1,51,101x4,151,

155,158,301

TOTAL SPAN

TOTAL HOURS

TIME
0.49
0.00
0.49
2.46
0.70
0.80
0.00
0.40

3.35

5.34

n
o

O WWwWwwnn-—-m

n/p
n/p
n/p
n/p
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O.A. 396

) . Epoxy diagonal stiffeners & tops of tubes, install stiffeners & plates, layer three
FUNCTION

Page 1

QPPN EWN -

Rev *D* 12/7/92

BrogawMMAG

BW2-2/4.-0ct 5 Module

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
1,251,151

0

De-Allocate
0
301
1.2,51,101x3,151

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

301

301

TOTAL SPAN

TOTAL HOURS

1.08
0.50
1.00

2.58

2.58



BW2-2/4-Oct 5 Module

O.A. 397
install & bond 6 fiducial tubes in theta layer four
FUNCTION . Allocate De-Allocate
1 Allocate tubes 404 0
2 Attach fiducial strong back to drift cell tubes 101x4,154x6 0
3 Allocate resources 306 0
4 Apply epoxy to the tubes 0 0
5 Insert tubes into the side plates, pin in place and cure epoxy 0 0
6 De-allocate resources 0 306
; 7 Remove strongbacks and store 0 101x4,154x6
8
no 9
10

RESQURCES 101x4,154x6,306, 101x4,154x6,306
404

TOTAL SPAN

TOTAL HOURS

Page 1 Rev D" 127/92 BrogayMMAG

TIME
0.00
0.30
0.00
0.05
1.00
0.00
0.30

1.60

1.65

n
o

ONEDDWN--amM

232
L)
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BW2-2/4-Oct 5§ Module

O.A. 398

FUNCTION

Page 1

CVWOENOUNAEWN =

Rev *D*

Install & bond 59 remaining tubes in theta layer four .
Allocate De-Allocate

Attach standard strongback to the drift cell tube 101x4,155x2,414 0
Allocate resources 1,51,151,158,301 0
Apply apoxy to the tube 0 0
Insert tube into side plates, pin in position, remove strongback o -0
Apply epoxy and install the twenty four load distributors at specified locations 0 0
Position the alignment racks, pull vacuum, add weight and cure 0 0
De-allocate resources 0 1,51,155x2,301
Release the vacuum, remove the weights and the alignment racks ‘0 101x4,151,158

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

TOTAL SPAN
TOTAL HOURS

12/7/92  Brogan’/MMAG

TIME
0.49
0.00
0.49
2.46
0.80
0.80
0.00
0.40

' 3.35

5.44

v
o

gbhaWLwWwwNhn-m

n/p
n/p

- nlp
¢ nlp



8T

BW2-2/4-Oct 5 Module

O.A. 399
Epoxy diagonal stiffeners & tops of tubes, Install stiffeners & plates, layer four
FUNCTION Allocate De-Allocate
1 Apply epoxy to the diagonal stiffeners and place into the assembly 101x3,301 0
2 Apply epoxy 10 the tops of the tubes (6 passes) 1,2,51,151 301
3 Load the top plates and position, place bonding welghts 0 1,2,51,101x3,151
4 .
5
6
7
8
9
10

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

TOTAL SPAN

TOTAL HOURS

Page 1 Rev "D* 12/7/92 BrogavMMAG

1.08
0.50
1.00

2.58
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BW2-2/4-Oct 5 Module

O.A. 400
‘Assemble the top edge members to the sides & top plate
FUNCTION
1 Remove the top edge details from storage and place on side plate edge
2 Install bolts thru edge members into side plates and torque bolts
3 Using the tool reference locate and mount the three sets of Lee bearings
4
5
6
7
8
9
10.

Page 1

RESOURCES

Rev "D* t2/7/92 BrogaryMMAG -

Allocate
1,51,101x3
101
0

1,51,101x4

De-Allocate
1,51
0
101x4

1,51,101x4

TOTAL SPAN

TOTAL HOURS

TIME  SEQ
1.00
4.00
3.00

W -Mm

8.00

8.00
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BW2-2/4-Oct 5 Module

O.A. 401

FUNCTION

Page 1

1

TSN aswN

Rev “D*

Install scintilators, electrical harness and plumbing

Move pre-assembled structural frame from staging area, locale on the module
and secure

Allocate resources

Install scintilator wiring harness and secure to the module asembly

Install gas manafolds and connect Tygon tubeing to the drift tubes

Locate & secura the wiring hamess, connect the leads to the drift tubes
De-allocate resources

Mount and connact the scintilators (48 panels)

Allocate resources

Preform inline mfg leak tast, prassurize the complet system, verify pressure drop
Preform inline mfg electrical test, hook test tool (computar) and run test sequence
De-allocate resources

RESOURCES

12/7/92  BrogawMMAG

Allocate De-Allocate
1,51,101x3 1,51,101x3
101x6 0
0 0
0 0
0 0
0 101x6
2,51,101x4 2,51,101x4
102x2,160 0
0 0
0 0
0 102x2,160

1.2,51,101x6, 1.2,51,101x6,
102x2,160 102x2,160

TOTAL SPAN

TOTAL HOURS

TIME
0.50

0.00
2.16
2147
1.08
0.00
4.00
0.00
217
1.08
0.00

8.84

13.16

SEQ

@NNOONDWWWN



BW2-2/4-Oct 5 Module

O.A. 402

. Install outer side plates
FUNCTION :
Remove the side plates from staging area and locate in the final assembly tool
Bolt the side plates to the assembly

SoeeNdNsON =

281

RESOURCES

Page 1 Rev'D* 127/92 BrogaMMAG

Allocate
101x4
0

. 101x4

De-Allocate
0
101x4

101x4

TOTAL SPAN

TOTAL HOURS

TIME
3.00
5.00

8.00

8.00

SEQ
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O.A.

FUNCTION

Page 1

& WN -

cvw@™NOWM

Rev "D

BW2-2/4-Oct 5 Module

403

Remove MBW2-2/4-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 rotation/insertion tool and roll
transfer into the module storage area

Place the spreader back into the storage area

RESOURCES

12/7/92  Broga/MMAG

Allocate De-Allocate
104 0
54,157 0
0 152
159 159,407
0 54,104,157

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

TOTAL SPAN

TOTAL HOURS

TIME
0.20
0.20
0.20

0.20
0.20

1.00

1.00

WN-m

wn &
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BW2 Production

Activity = 63

BW2-3-5 Prod

OAs = 405-423

Functions = 1170-1277



06T

Page 1

BW2-3-Oct 5 Module, 1 Unit, Activity #63

Rev "D*

405 406 407 408 409
1,51,101x4 1,51,101x4,105, 1,2,51,101x5,151, 101x4,154x9,306, 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 bottom plate fiducial tubes in remaining tubes in
bottom edge > assembly tool ) assembly > theta layer one > theta layer one
members and
gussets (BW2) 7.6 9.0 20.3 25
1,51,101x4 1,51,101x4,105 1,2,51,101x5,151, 101x4,154x9,306 1,51,101x4,151,
301 : 155x2,158,301
6.5
414 413 412 411 410
101x4,154x9,306, 1,2,51,101x3,151, 1,51,101x4,151, 101x4,154x9,306, 1,2,51,101x3,151,
443 301 155x2,158,301, 442 301
Install & bond 9 Epoxy tops of Install & bond 81 Install & bond 9 Epoxy tops of
fiducial tubes in tubes, install Jremaining tubes. in fiducial tubes in tubes, install
thela layer three ¢ shear plates, layer theta layer two I < theta layer two shear plates, layer
two [¢ ¢ one
3.4 6.7 25 3.4
101x4,154x9,306 1.2,51,101x3,151, 1 1.51.101x4,151, 101x4,154x9,306 1,2,51,101x3,151,
_ 301 155x2, 158,301 301
25
* 415 ‘ 416 417 418 419
1,51,101x4,151, 1,2,51,101x3,151, 101x4,154x9,306, 1,51,101x4,151, 1,2,51,101x3,151,
155x2,158,301, 301 444 155x2,158,301, 301
. L install & bond 81 Epoxy tops of Install & bond 9 Install & bond 81 Epoxy tops of
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
three four
72 34 . 25 7.3
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 I 155x2,158,301 301
34
___ 423 422 421 ¢ 420
54,104,157,159 101x4 1,51,101x4
Remove BW2-3- Install outer side Install scintilators, Assemble the top
Oct 5 single plates electrical harness edge members to
< | module from tool < [ < | and plumbing < | the sides & top
& move {o storage] plate
1.0 10.0 18.2 9.6
54,104,152,157, 101x4 1,51,101x4
159,461
12/9/92  BrogarVMMAG



161

Resource
Resource
Resource

-Resource

Resource

‘Resource
.ReSource

Resource
Resource
Resource

- Resource

Resource
Resource

 Resource
-Resource

Resource
Resource
Resource
Resource

'Resource

Resource
Resgource
Resource
Resource
Resource
Resource

1

2
51
54
101
102
104
105

151

152
154
155
157
158
159
160
301
306
441
442

443

444

451 .
452

453
454
461

Activity 63 BW2-3-5 Prod
‘Resource

Sling
Vacuum Sling

LitHoist AsyBld.

HvyHoist AsyBld
Worker

Test Engineer
Rigger Crew
Alignment Crew
Bonding Weights
FinalAssblyTool
FidTubeStrgback
Tube Strongback

Mod Sprder Beam .

TubeBondingRack
BWTRotationTool
BW1TestComputer
lhr AdhesivDisp
15min Glue Disp
9 BW2 Theta 1 T
9 BW2 Theta 2 T
9 BW2 Theta 3 T
9 BW2 Theta 4 T
81 BW2 Thetal T
81 BW2 Theta2 T
81 BW2 Theta3 T
81 BW2 Thetad4 T
MBW2-3-0CT5 Mod

Allocated

Allocated

Allocated

Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated

Allocated

Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated

(SN WA
= UIONV

o
-3

© b b b b b b b b i \D b et B (et €O O b \D b b N

Deallocated.
.Deallocated
. Deallocated

Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated

.Deallocated’

Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated

Deallocated

Deallocated

Deallocated

Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated

©
N ES UL OV

HOOOOOOOOLWOUHMH i O I O K-t

Differernce
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference

s b bt ek i b s H O OO0 0000000000000 O0
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O.A. 405

FUNCTION

Page 1

1

owvwENOINLAEWN

Rev °D°

BW2-3-Oct 5 Module

Assemble side and end plates, bottom edge members and gussets (BW2)

Remove side plates {4) from storage and place in vertical support rack
Remove bottom edge details from storage and place on side plafe edge
Install bolts thru edge members into side plates and torque bolts

Finish O.A.

12/7/192

Brogan/MMAG

RESOURCES

Allocate
1,51,101x4
0
(1]

(1]

1.51,101x4

De-Allocate
0
1,51
101x4
(1]

1,51,101x4

TOTAL SPAN

TOTAL HOURS

TIME
1.50
0.50
5.56
0.00

7.06

7.56

WNON-m



£6T

O.A.

FUNCTION

OO NTNAWN -

BW2-3-Oct 5 Module

406
Load & locate onto final assembly tool

. Allocate
move the plates (4) from the vertical support rack to the final assembly tool 1,51,101x4,152
Pin the plates thru the tocling holes to the tool side suports and secure 0
Assemble the sides into "box" using the corner plates (4 places) and bolts 0
De-allocate resource . 0
Verify plate alignment 105

RESOURCES 1,51,101x4,105,

152

Page 1 "Rev D" 12/7/92 BrogaryMMAG

De-Allocate TIME
1,51 1.00

.0 2.78

0o 5.00
101x4 0.00

105 0.25

1,51,101x4,105

TOTALSPAN  6.25

TOTALHOURS  9.03

HSWNN-mMm
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O.A. 407

FUNCTION

Page 1

1

SOBNONEWN

Rev “D°

install & bond bottom plate assembly

Allocate resources

BW2-3-Oct 5

Apply epoxy to the bottom edge members at bottom plate interface
Apply epoxy to one side of the doubler strips and locate in tool
Loadsections of bottom plates and position, place bonding weights

De-allocate resources

Cure 8poxy

Remove bonding weights

127192  BrogarvMMAG

Module
Allocate De-Allocate
1,2,51,101x5,151, 0
301
0 0
0 0
0 0
0 1,2,51,101x5,301
0 0
1,51,101x2 1,51,101x2,151

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

301 301
TOTAL SPAN

TOTAL HOURS

TIME
0.00

3.10
3.10
11.12
0.00
1.00
2.00

14.12

20.32

SEQ

DBEWNRON
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BW2-3-Oct 5 Module

O.A. 408

FUNCTION

Page 1

1

oVvw®NOGM AL WN

‘Rev *D"

Install & bond 9 fiducial tubes in theta layer one

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

12/7/92  BrogawMMAG

Allocate De-Allocate
441,.154x9 .0
"101x4 0
" 306 ‘0
0 0
0 o
0 306
0 101x4.
(] 154x9

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

441

TOTAL SPAN
TOTAL HOURS

TIME
0.00
0.45
0.00
0.08
1.50

. 0.00

045
0.00

2.40

248

(7]
o

NoOOnLsEL_ONMD--M

n'p

2
o
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BW2-3-Oct 5 Module

O.A. 409

Install & bond 81 remaining tubes In theta layer one

FUNCTION Allocate De-Allocate TIME SEQ
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 apoxy to the tube 0 0 0.68 3 np
4 Insert tube into side plates, pin in position, remove strongbuck 0 0 3.38 3 np
5 Position the alignment racks, pull vacuum, add weight and cure 0 0 1.20 3 np
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,
155x2,158,301,  155x2,158,301
451
TOTAL SPAN 4,66
TOTAL HOURS 6.54
Paget Rev D" 127/92 Broga’MMAG



BW2-3-Oct 5 Module .

O.A. 410
Epoxy tops of tubes, install shear plates, layer one
FUNCTION - ' - Allocate De-Allocate TIME 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 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 1,2,51,101x3,151, 1,2,51,101x3,151,
301, 301

TOTAL SPAN . 337
TOTALHOURS  3.37

Page 1 Rev'D* 127/92 BrogavMMAG
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BW2-3-Oct 5 Module

O.A. 411

FUNCTION

Page 1

SPENOONDLWN -

Rev "D*

Install & bond 9 fiducial tubes in theta layer two

Allocate tubes and stiffbacks

Attach fiducial strong back to drift cell tubes

Allocate resources

Apply epoxy 1o the tubes

Insert tubes into the side plates, pin in place and cure epoxy
De-allocate resources

Remove strongbacks and store

De-allocate resources

1277192 BrogaVMMAG

Allocate De-Aliocate
442, 154x9 0
101x4 0
308 o
0 0
0. 0
0 306
0 101x4
0 154x9

RESOURCES 101x4,154x9,306, 101x4,154x9,306
442

TOTAL SPAN

TOTAL HOURS

TIME
0.00
0.45
0.00
0.08
1.50
0.00
0.45
0.00

240

248

(7))
o

NOOLAELAEWON-M

33



O.A.

FUNCTION

SOEPNOOUNLEWN =

661

Page 1 "Rev “D°

BW2-3-Oct 5 Module

412

Install & bond 81 remaining tubes In theta layer two

Attach standard strongback to the drift cell tube
Allocate resources

Apply epoxy to the tube
Insent 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

RESOURCES

12/7192 BrogarvyMMAG -

Allocate .De-Allocate TIME
101x4,155x2,452 0.68
1,51,151,158,301 0.00
0.68
3.38
0.20
1.20
1,51,155x2,301 0.00
101x4,151,158 0.60

000000

000000

1,51,101x4,151, 1,51,101x4,151,
155x2,158,301,  155x2,158,301
- 4852
TOTAL SPAN 4.66

TOTALHOURS  6.74

[72]
o

NHLOWLWWLWWLOUN-~-m

n/p
n/p
n/p
n/p
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BW2-3-Oct 5 Module

Epoxy tops of tubes, install shear plates, layer two
FUNCTION Allocate De-Allocate
1 Apply beads ol epoxy in between the tubes (10 passes) and to the tops of the, 1,2,51,101x4,301 301
tubes (10 passes)
2 Load the shear plates and position, place bonding weights 151 1.2,51,101x4,151
3
4
5
6
7
8
9
10
RESOURCES 1,2,51,101x3,151, 1,2,51,101x3,151,
301 301
TOTAL SPAN
TOTAL HOURS

Page 1 Rev°D* 12/7/92 BrogavMMAG

TIME
1.67

1.70

3.37

337

SEQ

2 nls
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BW2-3-Oct 5 Module

O.A. 414

FUNCTION

Page 1

oPvONONdWLWN =

Rev D"

Install & bond 9 fiducial tubes in theta layer three

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

12/7192  BroganMMAG

Allocate
443, 154x9
101x4
308

O000O0O

De-Allocate
0

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

443

TOTAL SPAN

TOTAL HOURS

TIME
0.00
0.45
0.00
0.08
1.50
0.00
0.45
0.00

2.40

2.48

SEQ

N ObL LW

n/p
n/p



202

O.A.

FUNCTION

Page 1

oC@®NTBEWN =

Rev °D°

415

BW2-3-Oct 5 Module

Install & bond 81 remaining tubaes in theta layer three

Attach standard strongback to the drift cell tube

Allocate resources

Apply spoxy to the tube

Insert tube into side plates, pin in position, remove strongback

Apply spoxy and install the twenty one 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

12/7/92

Brogan’/MMAG

Allocate
101x4,155x2,453
1.51,151,158,301

COO00O0O

RESOURCES 1,51,101x4,151,
155x2,158,301,
453

De-Allocate

000000

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

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

TOTAL SPAN

TOTAL HOURS

TIME
0.68
0.00
0.68
3.38
0.70
1.20
0.00
0.60

5.86

7.24

n
(]

babWwwwhn-m

n/p
n/p
n/p
n/p
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BW2-3-Oct 5 Module

O.A. 416
Epoxy tops of tubes, install shear plates, layer three
FUNCTION Allocate De-Allocate
1 Apply beads of epoxy in between the tubes (10 passes) and to the tops of the 1,2,51,101x4,301 301
tubes (10 passes)
2 Load the shear plates and posilion, place bonding weights 151 1,2,51,101x4,151
3
4
5
6
7
8
9
10

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

TOTAL SPAN

TOTAL HOURS

Page 1 Rev "D" 127/92 BrogaryMMAG

TIME
1.67

1.70

3.37

3.37

SEQ

2 n/s
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BW2-3-Oct 5 Module

O.A. 417

FUNCTION

Page 1

SOONANAEWN =

Rev *D°

Install & bond 9 fiducial tubes in theta layer four

Allocate tubes and stitfbacks

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

12/7/92  Brogan/MMAG

Allocate
444, 154x9
101x4
306

CO0O0O0Oo

De-Allocate
0

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

444

TOTAL SPAN

TOTAL HOURS

TIME
0.00
0.45
0.00
0.08
1.50
0.00
0.45
0.00

2.40

248

(4
(]

NOONLELWN--M

23
R
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BW2-3-Oct 5 Module

O.A. 418

FUNCTION

Page 1

oPwONOAUVI A WN =

Rev “D*

Install & bond 81 remaining tubes in theta layer four

Attach standard strongback to the drift cell tube

Allocate resources

Apply epoxy to the tube

Insent tube into side plates, pin in position, remove strongback

Apply epoxy and install the twenty four 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

12/7/92 Brogan/MMAG

Allocate
101x4,155x2,454
1,51,151,158,301

OO0O0O00O0

RESOURCES 1,51,101x4,151,
155x2,158,301,
454

De-Allocate
0

0
0
0
0

o

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

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

TOTAL SPAN

TOTAL HOURS

TIME
0.68
0.00
0.68
3.38
0.80
1.20
0.00
0.60

5.86

7.34

(7]
O

NnbHWwWwwwnn-m

n/p
n/p
n/p
n/p
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BW2-3-Oct 5 Module

Epoxy tops of tubes, install shear plates, layer four
FUNCTION Allocate De-Allocate
1 Apply beads of epoxy in between the tubes (10 passes) and to the tops of the 1,2,51,101x4,301 301
tubes (10 passes)
2 Load the shear plates and position, place bonding weights 151 1,2,51,101x4,151
3
4
5
6
7
8
9
10
RESOURCES 1,2,51,101x3,151, 1,2,51,101x3,151,
301 301
TOTAL SPAN
TOTAL HOURS
Page 1 Rev "D* 12/7/92 Broga/MMAG

TIME
1.67

1.70

3.37

3.37

SEQ

2 n/s
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O.A. 420

FUNCTION

Page 1

QPN L WN —

Rev "D*

BW2-3-Oct 5 Module

Assemble the top edge members to the sides & top plate

Remove the top edge details from storage and place on side plate edge
Install bolts thru edge members into side plates and torque bolts
Using the tool reference locate and mount the three sels of Lee bearings

12/7192

Brogan/MMAG

RESOURCES

Allocate
1,51,101x3
101
0

1.51,101x4

De-Allocate
1,51
0
101x4

1,51,101x4

TOTAL SPAN

TOTAL HOURS

TIME
1.00
5.56
3.00

9.56

9.56

WN-m
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BW2-3-Oct 5 Module

O.A. 421

FUNCTION

Page 1

1

Lo LEWN

"

Rev °D"

Install scintilators, electrical harness and plumbing

Move pre-assembled structural frame from staging area, locate on the module
and secure

Allocate resources

Install scintilator wiring harness and secure to the module asembly

Install gas manafolds and connect Tygon tubeing to the drift tubes

Locate & secure the wiring harness, connect the leads to the drift tubes
De-allocate resources

Mount and connect the scintilators (66 panels)

Allocate resources

Prelorm inline mfg leak test, pressurize the complet system, verify pressure drop
with In design specifications '
Preform inline mig electrical test, hook test tool (computer) and run test sequence
to verity all connections

De-allocate resources

RESOURCES

12/7/192  BrogawMMAG

Allocate De-Allocate
1,51,101x3 1,51,101x3
" 101x6 0

0 0

0 0

0 0

0 101x6
2,51,101x4 2,51,101x4
102x2,160 0

0 0

0 0

0 102x2,160

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

TOTAL SPAN

TOTAL HOURS

TIME
0.70

0.00
3.00
3.00
1.50
0.00
5.50
0.00
3.00

1.50

0.00

11.50

18.20

SEQ

NoOUOULWWWN



c0¢C

BW2-3-Oct 5 Module

O.A. 422
Install outer side plates
FUNCTION
1 Remova the side plates {from staging area and locate in the final assembly tool
2 Bolt the side plates to the assembly
3
4
5
6
7
8
9
10

RESOURCES

Page 1 Rev "D" 12/7/92 Brogan/MMAG

Allocate
101x4

101x4

De-Allocate
0
101x4

101x4

TOTAL SPAN

TOTAL HOURS

TIME
3.00
7.00

10.00

10.00



0T¢

O.A.

FUNCTION

Page 1

1

& WwN

-t
Svoe~Now

Rev *D*

BW2-3-Oct 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 1o 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 rotation/insertion tool and roli
transfer into the module storage area

Place the spreader back into the storage area

RESOURCES

12/7/192  BrogarvMMAG

Allocate De-Allocate
104 0
54,157 0
0 152
159 159,461
0 54,104,157

54,104,157,159 54,104,152,157,
159,461

TOTAL SPAN

TOTAL HOURS

TIME
0.20
0.20
0.20

0.20
0.20

1.00

1.00

wWN -m

(3,
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BW?2 Production

Activity = 65

BW2-3 BWT Prod

OAs = 690-711

Functions = 2950-3064



AN

Page 1

Rev °*H*

690 691 692 693 694
1,51,101x4 1,51,101x4,105, 1,251,101x5,151, 101x4,154x9,306, 1,51,101x4,151,
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) 76 9.0 20.2 25
1,51,101x4 1,51,101x4,105 1,2,51,101x5,151, 101x4,154x9,306 1,51,101x4,151,
301 155,158,301
7.3
699 698 697 696 695
101x4,154x9,306, 1,2,51,101x3,151, 1,51,101x4,151, 101x4,154x9,306, 1,2,51,101x3,151,
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, instalt
theta layer three ¢ shaar plates, layer] tubes in theta theta | two ¢ shear plates, layer|
Y “ ptwo ’ € ’ |ayelr two [€ e poama ’
34 7.2 25 34
101x4,154x9,306 1,2,51,101x3,151, 1,51,101x4,151, 101x4,154x9,306 1,2,51,101x3,151,
_ I 301 155,158,301 I 301
25
* 700 701 702 703 704
1,51,101x4,151, 1,2,51,101x3,151, 101x4,154x9,306, 1,51,101x4,151, 1,2,51,101x3,151,
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 H tubes, install fiducial tubes in remaining 81 tubes, install
tubes in theta > shear plates, layer > theta layer four > tubes in theta > shear plates, laye!
layer three three layer four four
6.7 34 25 6.5
1,51,101x4,151, 1,2,51,101x3,151, 101x4,154x9,306 1,51,101x4,151, 1,2,51,101x3,151,
155,158,301 301 155,158,301 301
34
708 707 706 ‘ 705
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
< position the BW3 < | hardware < | and plumbing < | the side & top
mating stanchions} plate
13.0 3) 3.1 18.2 9.6
101X3 1,51.101!4] 1,51,101x4

BW2-3 Center, Mate BW3-3 = BWT-3, 7 Unlts,

12/9/92  Brogan/MMAG

Activity #65
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BW2-3 Center Mate BW3-3 = BWT-3, 7 Units,

710 71
54,104,157, 512 101x4,105 [53,104,157,159
Move BW3-3 FMate. align, attach Remove BWT-3
center module and outer side plates, Super Module and]
place on the > connect electrical > move to stortage
stanchions & plumbing
1.0 75
54,104,152,157 101x4,105| 54,104,152,157,
159,162

1.0

Activity #65
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Activity 65 BwW2-3

Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource

BWT Prod
1 Sling

2 Vacuum Sling

51 LitHoist AsyBld
54 HvyRHoist AsyBld
101 Worker

102 Test Engineer
104 Rigger Crew

105 Alignment Crew
151 Bonding Weights
152 FinalAssblyTool
154 FidTubeStrgback
155 Tube Strongback
157 Mod Sprder Beam
158 TubeBondingRack
159 BWTRotationTool
160 BW1lTestComputer
162 MBWT-3 Ctr SM
301 lhr AdhesivDisp
306 15min Glue Disp
441 9 BW2 Theta 1
442 9 BW2 Theta 2
443 9 BW2 Theta 3
444 9 BW2 Theta 4
451 81 BW2 Thetal
452 81 BW2 Theta2
453 81 BW2 Theta3
454 81 BW2 Thetad
512 MBW3-3 Cen Rdy

e B e B B B B |

Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allacated
Allocated
Allocated
Allocated
Allocated
Allocated

PR
NN

0
[

b b b o ot ot ok b e DO O e BN DO A ONNN

Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated

_ Deallocated

Deallocated
Deallocated
Deallocated

COO0OO0COCOOOORVHKKMKMBNOANWVUNNN

Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference

. Difference

Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference

SDC-92-390
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BW2-3 Center, Mate BW3-3 = BWT-3, Activity #65

O.A. 690
Assemble side and end plates, bottom edge members and gussets (BW2)

FUNCTION Allocate De-Allocate TIME SEQ
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 bolts thru edge members into side plates and torque bolts 0 101x4 5.56 2
4 Finish O.A. 0 0 0.00 3
5
6
7
8
9
10

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

TOTAL SPAN 7.06

TOTAL HOURS 7.56

Page 1 Rev "H" 12/7/92 Brogan/MMAG
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O.A.

FUNCTION

Page 1

SO®BNOYN A WN -

Rev “H*

BW2-3 Center, Mate BW3-3 = BWT-3, Activity #65

691
Load & locate onto final assembly fixture

Allocate De-Allocate
move the plates (4) from the vertical support rack to the final assembly tool 1,51,101x4,152 1,51
Pin the plates thru the tooling holes to the tool side suports and secure 0 0
Assemble the sides into "box” using the corner plates (4 places) and bolts 0 0
De-allocate resource 0 101x4
Verify plate alignment 105 105

12/7092 Brogan/MMAG

RESOQURCES 1,51,101x4,105, 1,51,101x4,105
152

TOTAL SPAN
TOTAL HOURS

TIME
1.00

- 278

5.00
0.00
0.25

6.25

9.03

SWNN-M
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BW2-3 Center, Mate BW3-3 = BWT-3, Actlivity #65

O.A. 692

FUNCTION

Page 1

1

oI NOTBEGN

Rev "H*

Install & bond bottom plate details
Allocate resources

Apply epoxy to the bottom edge members at bottom plate interface

.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

Allow epoxy to set-up

Remove bonding weights

Allocate
1,2,51,101x5,151,
301
0

0

0

0

0
1,51,101x2

De-Allocate TIME
0 0.00

0 3.06

0 3.06

0 11.12
1.2,51,101x5,301 0.00
0 1.00

1,51,101x2,151  2.00

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

12/792 Brogan/MMAG

301

301

TOTALSPAN  14.12

TOTALHOURS  20.24

SEQ

aabwWNNON



BW2-3 Center, Mate BW3-3 = BWT-3, Activity #65

O.A. 693

Install & bond 9 fiducial tubes in theta layer one

FUNCTION
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 De-allocate resources
9
no 10
et
(0 ¢

Page 1 Rev "H" 127092 Brogan/MMAG

Allocate De-Allocate
441,101x4 0
154x9 0
306 0
0 0
0 0
0 306
0 101x4
0 154x9

RESOURCES 101x4,154x9,306, 101x4,154x9,306
441

TOTAL SPAN

TOTAL HOURS

TIME
0.00
0.45
0.00
0.08
1.50
0.00
0.45
0.00

2.40

2.48

(7))
o

NoushONN-—-M

23
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BW2-3 Center, Mate BW3-3 = BWT-3, Actlvity #65

O.A. 694

FUNCTION

Page 1

1

SOVBNOOVA WN

Rev *H®

Install & bond the remaining 81 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

Apply epoxy and install the twenty four foad 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

12/1892 Brogan/MMAG

Allocate
101x4,155x2,451
1,51,151,158,301

0

0
0
0
0
0

RESOURCES 1,51,101x4,151,
155,158,301,451

De-Allocate
0

0
0
0
0

o

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

1,51,101x4,151,

155,158,301

TOTAL SPAN

TOTAL HOURS

TIME
0.68
0.00
0.68
3.38
0.80
1.20
0.00
0.60

3.86

7.34

0
o

OaWWLwWwwh-m

n/p
n/p
n/p
n/p



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
1 Apply beads of epoxy in between the tubes (10 passes) and to the tops of the 1,2,51,101x4,301 301
tubes (10 passes)
2 Load the shear plates and position, place bonding weights 151 1,2,51,101x4,151
3
4
5
6
7
8
N 9
Do 10
o

Page 1

Rev °*H"

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

TOTAL SPAN

TOTAL HOURS

12/7/92 Brogan/MMAG

TIME
1.67

1.70

3.37

3.37

SEQ

n/s



BW2-3 Center, Mate BW3-3 = BWT-3, Actlvity #65

O.A. 696

FUNCTION

Tce

Page 1

SPENOUEWN =

Rev "H*

Instali & bond 9 fiducial tubes in theta layer two

Aliocate tubes

Attach fiducial strong back to drift cell tubes

Allocate resources

Apply epoxy to the tubes

Insent tubes into the side plates, pin in place and cure epoxy
De-allocate resources

Remove strongbacks and store

De-allocate resources

12/782 Brogan/MMAG

Allocate De-Allocate
442,101x4 0
154x9 0
306 0
0 0
0 0
0 306
0 101x4
0 154x9

RESOURCES 101x4,154x9,306, 101x4,154x9,306
442

TOTAL SPAN

TOTAL HOURS

TIME
0.00
0.45
0.00
0.08
1.50
0.00
0.45
0.00

2.40

2.48

[%1)
(v]

~N~NoOabwWwNh~-~M
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FUNCTION

2éa
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Rev “H*

BW2-3 Center, Mate BW3-3 = BWT-3, Actlvity #65

697
Install & bond the remaining 81 tubes in theta layer two

Allocate De-Allocate
Attach standard strongback to the drift cell tube 101x4,155x2,452 0
Allocate resources 1,51,151,158,301 0
Apply epoxy to the tube 0 0
Insert tube into side plates, pin in position, remove strongback 0 0
Apply epoxy and install the twenty one load distributors at specified locations 0 0
Position the alignment racks, pull vacuum, add weight and cure 0 0
De-allocate resources 0 1,51,155x2,301
Release the vacuum, remove the weights and the alignment racks 0 101x4,151,158

12/7192

Brogan/MMAG

RESOURCES 1,51,101x4,151, 1,51,101x4,151,
155,158,301,452 155,158,301

TOTAL SPAN
TOTAL HOURS

TIME
0.68
0.00
0.68
3.38
0.70
1.20
0.00
0.60

4.66

7.24

0
o]

OawwLWWN~-~M

n/p
n/p
n/p
n/p
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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
FUNCTION Allocate De-Allocate
1 Apply beads of epoxy in between the tubes (10 passes) and to the tops of the 1.2,51,101x4,301 301
tubes (10 passes)
2 Load the shear plates and position, place bonding weights 151 1,2,51,101x4,151
3
4
5
6
7
8
9
10

Page 1

Rev “H"

12/792 Brogan/MMAG

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

TOTAL SPAN

TOTAL HOURS

TIME
1.67

1.70

3.37

3.37

SEQ

n/s



BW2-3 Center, Mate BW3-3 = BWT-3, Activity #65

O.A. 699

FUNCTION

bee

Page 1

SPODNOU AWM =

Rev "H"

Install & bond 9 fiducial tubes in theta layer three

Allocate tubes

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

Allocate
443,101x4
154x9
306

OO0OO0O0O0

De-Allocate

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

12/792 Brogan/MMAG

443

TOTAL SPAN

TOTAL HOURS

TIME
0.00
0.45
0.00
0.08
1.50
0.00
0.45
0.00

2.40

248

SEQ

NOOLEEWN -

n/p
n/p



O.A.

FUNCTION

1

2

3

4

5

6

7

8

Do 9

Do 10

(@)
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BW2-3 Center, Mate BW3-3 = BWT-3, Actlvity #65

700

install & bond the remaining 81 tubes in theta layer three

Attach standard strongback to the drift cell tube

Allocate resources

Apply epoxy to the tube

Insent tube into side plates, pin in position, remove strongback
Apply epoxy and install the six ioad 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
101x4,155x2,453
1,51,151,158,301

OO0 O0Q0O0

RESOURCES 1,51,101x4,151,

12/7082 Brogan/MMAG

155,158,301,453

De-Allocate
0

0
0
0
0

o

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

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

TOTAL SPAN

TOTAL HOURS

TIME
0.68
0.00
0.68
3.38
0.20
1.20
0.00
0.60

4.66

6.74

(74
o

GhaLWWwwWwNn-m

n/p
n/p
n/p
nip
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BW2-3 Center, Mate BW3-3 = BWT-3, Activity #65

Epoxy tops of tubes, install shear plates, layer three
FUNCTION Allocate De-Allocate
1 Apply beads of epoxy in between the tubes (10 passes) and to the tops of the 1,2,51,101x4,301 301
tubes (10 passes)
2 Load the shear plates and position, place bonding weights 151 1,2,51,101x4,151
3
4
5
6
7
8
9
10
RESOURCES 1,2,51,101x3,151, 1,2,51,101x3,151,
301 301
TOTAL SPAN
TOTAL HOURS
Page 1 Rev "H* 127792 Brogan/MMAG

TIME
1.67

1.70

3.37

337

SEQ

n/s



BW2-3 Center, Mate BW3-3 = BWT-3, Activity #65

O.A. 702

FUNCTION

LGa

Page 1

oWONONAEWON =

Rev "H"

Install & bond 9 fiducial tubes in theta layer four

Allocate tubes

Attach fiducia! 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

12/7/92  Brogan/MMAG

Allocate
444,101x4
154x9
306

Qo0 oOoOo0

444

De-Allocate
0

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

TOTAL SPAN

TOTAL HOURS

TIME
0.00
0.45
0.00
0.08
1.50
0.00
0.45
0.00

2.48

2.48

(7]
o]

NOoOOLAEWLON-—-M

232
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BW2-3 Center, Mate BW3-3 = BWT-3, Activity #65

O.A. 703

FUNCTION

8c¢

Page 1

SWENOUAEWN =

Rev "H"

Install & bond the remaining 81 tubes in theta layer four

Attach standard strongback to the drift cell tube

Allocate resources

Apply apoxy 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

RESOURCES 1,51,101x4,151,
155,158,301,454

127792 Brogan/MMAG

Allocate
101x4,155x%2,454
1,51,151,158,301

o

0
0
0
0

De-Allocate
0
0
0
0
0
1,51,155%x2,301
101x4,151,158

1.51,101x4,151,

155,158,301

TOTAL SPAN
TOTAL HOURS

TIME
0.68
0.00
0.68
3.38
1.20
0.00
0.60

466

6.54

(2]
o

N LWWWN M

n/p
n/p
n/p
n/p
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BW2-3 Center, Mate BW3-3 = BWT-3, Activity #65

O.A. 704

Epoxy tops of tubes, install shear piates, layer four
FUNCTION Allocate De-Allocate

1 Apply beads of epoxy in between the tubes (10 passes) and to the tops of the 1,2,51,101x4,301 301
tubes (10 passes)

2 Load the shear plates and position, place bonding weights 151 1,2,51,101x4,151

3

4

5

6

7

8

9

10

Page 1

Rev *H"

12/7/92 Brogan/MMAG

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

TOTAL SPAN

TOTAL HOURS

TIME
1.67

1.70

3.37

337

SEQ

n/s
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BW2-3 Center, Mate BW3-3 = BWT-3, Actlvity #65

O.A. 705

Assemble top edge members to the side & top plate

FUNCTION
1 Remove the top edge details from storage and place on side plate edge
2 Install bolts thru edge members into side plates and torque bolts
3 Using the tool reference locate and mount the three sets of Lee bearings
4
5
6
7
8
9
10

RESOURCES

Page 1 Rev "H* 12/7/92 Brogan/MMAG

Allocate
1,51,101x3
101
0

1,51,101x4

De-Allocate
1,51
0
101x4

1,51,101x4

TOTAL SPAN

TOTAL HOURS

TIME
1.00
5.56
3.00

9.56

9.56

WN-m
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O.A.

FUNCTION
1

N bhwN

~N o,

10
1

Page 1 Rev "H"

BW2-3 Center, Mate BW3-3 = BWT-3, Activity #65

706

Install scintilators, electrical harness and plumbing

Allocate

Mova pre-assembled structural frame from staging area, locate on the module 1,51,101x3
and secure
Allocate resources 101x6
Install scintilator 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 (66 panels) 2,51,101x4
Allocate resources 102x2,160
Preform inline mig leak test, pressurize the complet system, verify pressure drop 0
Preform inline mig electrical test, hook test tool (computer) and run test sequence 0
De-allocate resources 0
RESOURCES 1,2,51,101x6,

102x2,160

12/792 Brogan/MMAG

De-Allocate
1,51,101x3

0OO00O0

101x6
2,51,101x4

0

0

0
102x2,160

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

TOTAL SPAN

TOTAL HOURS

TIME
0.70

0.00
3.00
3.00
1.50

0.00
5.50

0.00
3.00
1.50
0.00

11.50

18.20

SEQ

LS P - WWWwN
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BW2-3 Center, Mate BW3-3 = BWT-3, Activity #65

O.A. 707

FUNCTION

Page 1

DO NDUIAEWN =

Rev "H"

Install and secure personnel accass hardware

Remove the per assembled scafolding from storage and locate on the module

Fasten the scafolding to the module
Attach the other personell and material handling equipmant

12/792 Brogan/MMAG

RESOURCES

Allocate
1,51,101x3
101
0

1,51,101x4

De-Allocate
1,51
0
101x4

1,51,101x4

TOTAL SPAN

TOTAL HOURS

TME  SEQ
0.30
1.40
1.40

whn-m

3.10

3.10
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O.A.

FUNCTION

Page 1

1
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BW2-3 Center, Mate BW3-3 = BWT-3, Actlvity #65

708
Mount the outer side plates & position the BW3 mating stanchions (3)

Allocate
Remove the side plates from staging area and locate in the final assembly tool 101x3
Bott the side plates to the BW2 assembly 0
Position the module mating stanchions 0

RESOURCES 101X3

12/782 Brogan/MMAG

De-Allocate
0
0
101x3

101X3

TOTAL SPAN

TOTAL HOURS

TIME
3.00
6.95
3.00

12.95

12.95

WN -~ M
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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
FUNCTION Aliocate De-Allocate TME  SEQ

1 Attach the module spreader beam to the next available BW3 mid, remove from its 54,104,157, 512 54,104,152,157 1.00 1
work station and load onto the SM mating stanchions

SO®NONAEWN

RESOURCES 54,104,157, 512 54,104,152,157

TOTAL SPAN 1.00

TOTAL HOURS 1.00

Page 2 Rev "H* 127/92 Broga/MMAG



BW2-3 Center Mate BW3-3 = BWT-3, Activity #65

O.A. 710
Mate, align, attach outer side plates, connect electrical & plumbing
FUNCTION Allocate
1 Align the BW2 and BW3 105
2 Bolt the side plates to the BW3 and torque the bolts on the BW2 and BW3 101x4
3
4
5
6
7
8
9
o 10
A
o

Page 2 Rev "H"

12/7192

Brogan/MMAG

RESOURCES 101x4,105

De-Allocate
105
101x4

101x4,105

TOTAL SPAN

TOTAL HOURS

TIME
0.50
6.95

7.45

7.45

SEQ

-
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BW2-3 Center Mate BW3-3 = BWT-3, Activity #65

O.A. 711

Remove BWT-3 Supar Module and move to stortage

FUNCTION Allocate
1 Remove all tooling pins and other attachment devises 104
2 Remove the module spreader beam Irom storage and move to the work station 54,157
3 Attach the spreader drops to the BW super module and remove from the tool 0
4 Move the module to the storage area, place on the rotation/insertion tool and roll 159

transfer into the module storage area
5 Place the spreader back into the slorage area v}
6
7
8
9
10

De-Allocate
0
0
152
159,162

54,104,157

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

Page 2 Rev "H" 12/7/92 Brogan/MMAG

159,162

TOTAL SPAN

TOTAL HOURS

TIME
0.20
0.20
0.20
0.20

0.20

1.00

1.00

S WN-mMm
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Activity = 66

BW2-2/4 BWT Prd

OAs = 720-741

Functions = 3100-3215
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BW2-2/4 Mid, Mate BW3-2/4 = BWT-2/4,

Rev "H"

14 Units, Activity # 66

720 721 722 723 724
1,51,101x4 1,51,101x4,105, 1,2,51,101x5,151, 101x4,154x6,306, 1,51,101x4,151,
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
1,51,101x4 1,51,101x4,105 1,2,51,101x5,151, 101x4,154x6,306 1,51,101x4,151,
301 155,158,301
54
729 728 727 726 # 725
101x4,154x6,306, 1,2,51,101x3,151, 1,51,101x4,151, 101x4,154x6,308, 1,2,51,101x3,151,
403 301 155,158,301,412 402 301
Install & bond 6 Epoxy diagonal Install & bond the Install & bond 6 Epoxy diagonal
fiducial tubes in stiffeners & tops of remaining 59 fiducial tubes in stiffeners & tops of
theta layer three tubas, install tubes in theta ¢ theta layer two ¢ | tubes, install
¢ stitfeners & plates% ¢ layer two stiffeners & plates,
26 layer two 53 1.7 2.6 layer one
101x4,154x6,306 1,2,51,101x3,151, 1,51,101x4,151, 101x4,154x6,306 1,2,51,101x3,151,
301 155,158,301 301
1.7
* 730 731 732 733 734
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
Install & bond the Epoxy diagonal Install & bond 6 Install & bond the Epoxy diagonal
remaining 59 stiffeners & tops of fiducial tubes in remaining 59 stiffeners & tops of
tubes in theta > tubas, install > theta layer four > tubes in theta > tubes, install
layer three stiffeners & plates| tayer four stiffeners & plates|
48 layer three 2.6 1.7 46 layer four
1,51,101x4,151, 1,2,51,101x3,151, 101x4,154x6,306 1,51,101x4,151, 1,2,51,101x3,151,
155,158,301 301 155,158,301 N 301
26
738 737 736 l 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
< | position the BW3 < | hardware < | and plumbing the side & top
mating stanchions} < plate
8.0 (3) 23 13.2 8.0
101X3 1.51.101x4| 1,51,101x4

12/9/92 Brogan/MMAG
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739
54,104,157, 511

54,104,152,157

Page 2 Rev "H* 12/9/92 BrogavMMAG

BW2-2/4 Mid Mate BW3-2/4 = BWT-2/4,

Move BW3-2/4
Mid module and
place on the >
stanchions
1.0

740

101x4,105

Mate, align, attach

outer side plates,

connect elactrical
& plumbing

101x4,105

55

14 Units,
1
54,104,157,159
Remove BWT-2/4
Super Module and
move to stortage >
1.0
54,104,152,157,

159,156

Activity #66
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Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource

- Resource

Resource
Resource
Resource

1

2
51
54
101
102
104
105
151
152
154
155
156
157
158
159
160
301
306
401
402
403
404
411
412
413
414
511

Activity 66 BW2-2/4 BWT Prd

Sling

Vacuum Sling
LitHoist AsyBld
HvyHoist AsyBld
Worker

Test Engineer
Rigger Crew
Alignment Crew
Bonding Weights
FinalAssblyTool
FidTubeStrgback
Tube Strongback
MBWT-2/4 Mid SM
Mod Sprder Beam
TubeBondingRack
BWTRotationTool
BW1TestComputer
lhr AdhesivDisp
15min Glue Disp
6 BW2 Theta 1 T
6 BW2 Theta 2 T
6 BW2 Theta 3 T
6 BW2 Theta 4 T
59 BW2 Thetal T
59 BW2 Theta2 T
59 BW2 Theta3 T
59 BW2 Theta4 T
MBW3-2/4 MidRdy

Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated

-
(XF- ¥- X%,

(- -]
~

b b b b b b e b et i WO = BN O O WO N NN

Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated

o
NN

(- -]
~

OCOO0OOLOOOBVKHKEHBNEHOERNWOVUNNDN

Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
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BW2-2/4 MId, Mate BW3-2/4 = BWT-2/4, Activity # 66

O.A. 720
Assemble side and end plates, bottom edge members and gussets, (BW2)
FUNCTION Allocate
1 Removae side plates (4) from storage and place in vertical support rack 1,51,101x4
2 Remove bottom edge details from storage and place on side plate edge 0
3 Install bolts thru edge members into side plates and torque bolts 0
4 Finish O.A. 0
5
6
7
8
9
10

RESOURCES  1,51,101x4

Page 1 Rev"H* 12/792 Brogan/MMAG

De-Allocate
0
1,51
101x4
0

1,51,101x4

TOTAL SPAN

TOTAL HOURS

TIME
1.50
0.50
4.00
0.00

HWN--m
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O.A.

FUNCTION

Page 1

OO~NONEWN -

Py
o

Rev "H"

BW2-2/4 Mid, Mate BW3-2/4 = BWT-2/4, Activity # 66

721
Load & locate onto final assembly fixture

Allocate
Move the plates (4) from the vertical support rack to the final assembly tool 1,51,101x3,152
Allocate resource 101
Pin the plates thru the tooling holes to the tool side suports and secure 0
Assemble the sides into "box" using the corner plates (4 places) and bolts 0
De-allocate resource 0
Verity plate alignment 105

RESOURCES 1,51,101x4,105,
152

12/782 Brogan/MMAG

De-Allocate
1,51
0
0
0
101x4
105

1,51,101x4,105

TOTAL SPAN

TOTAL HOURS

TIME
1.00
0.00
2.00
5.00
0.00
0.25

6.25

8.25

NhbaWWWN-2mMm
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O.A. 722
Install & bond bottom plate details

FUNCTION

1 Allocate resources

2

3

4

5 De-allocate resources

6 Allow epoxy to set-up

7 Remove bonding weights

8

9

10

Page 1 Rev™H" 12/792 Brogan/MMAG

Apply epoxy to the bottom edge members at bottom plate interface
Apply epoxy to one side of the doubler strips and locate in tool
Load sections of bottom plates and position, place bonding weights

BW2-2/4 Mid, Mate BW3-2/4 = BWT-2/4, Actlvity # 66

Allocate De-Allocate
1,2,51,101x5,151, 0
301

0 0

0 0

0 0

0 1,2,51,101x5,301

0 0

1,51,101x2 1,51,101x2,151

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

301 301

TOTAL SPAN

TOTAL HOURS

TIME
0.00

220
220
8.00
0.00
1.00
2.00

11.00

15.40

SEQ

aAabdbwOonNNON



BW2-2/4 Mid, Mate BW3-2/4 = BWT-2/4, Activity # 66

O.A. 723

FUNCTION

1

2

3

4

5

6

7

No 8

= 9

o 10
Page 1 Rev "H"

Install & bond 6 fiducial tubes in theta layer one

Allocate tubes

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

12/7P2  Brogan/MMAG

Allocate De-Allocate
401 0
101x4,154x6 0
306 0
0 0
0 0

0 306
0 101x4,154x6

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

TOTAL SPAN

TOTAL HOURS

TIME
0.00
0.30
0.00
0.05
1.00
0.00
0.30

1.60

1.65

[2)
o

o asadON-M

2D
= =
© o



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
FUNCTION
1 Attach standard strongback to the drift cell tube
Allocate resources
Apply spoxy to the tube
Insert tube into side plates, pin in position, removs strongback

Pasition the alignment racks, pull vacuum, add weight and cure
De-allocate resources
Releasa the vacuum, remove the weights and the alignment racks

SPe@mNoNLsON

Cve

Page 1 Rev W™ 12/7/92 Brogan/MMAG

Apply epoxy and install the twenty four load distributors at specified locations

Allocate
101x4,155x2,411
1,51,151,158,301

CO0OO0O0CO0OO0

RESOURCES 1,51,101x4,151,

155,158,301,411

De-Allocate

OCQO0OQOQ

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

1,51,101x4,151,

155,158,301

TOTAL SPAN

TOTAL HOURS

TIME
0.49
0.00
0.49
246
0.80
0.80
0.00
0.40

3.35

5.44

0
o

OdbLDWWwWLWN~-~M

n/p
n/p
n/p
n/p
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O.A.

FUNCTION

Page 1

1
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Rev "H"

BW2-2/4 Mid, Mate BW3-2/4 = BWT-2/4, Activity # 66

725
Epoxy diagonal stitfeners & tops of tubes, install stitfeners & plates, layer one
Allocate De-Allocate
Apply epoxy to the diagonal stiffeners and place into the assembly 101x3,301 0
Apply epoxy to the tops of the tubes (6 passes) 1,2,51,151 301
Load the shear plates and position, place bonding weights 0 1,2,51,101x3,151

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

TOTAL SPAN

TOTAL HOURS

12/7/92 Brogan/MMAG

TIME
1.08
0.50
1.00

2.58

SEQ

2 nf/s
3 n/s



BW2-2/4 Mid, Mate BW3-2/4 = BWT-2/4, Activity # 66

O.A. 726

FUNCTION
1
2
3
4
5
6
7
8
N 9
NeS 10
~i
Page 1 Rev "H*

Install & bond 6 fiducial tubes in theta layer two

Allocate tubes
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

12/782 Brogan/MMAG

Allocate De-Allocate
402 0
101x4,154x6 0
306 0
0 0
0 (1]

0 306
0 101x4,154x6

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

TOTAL SPAN

TOTAL HOURS

TIME
0.00
0.30
0.00
0.05
1.00
0.00
0.30

1.60

1.65

SEQ

n/p
n/p
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O.A. 727

FUNCTION

Page 1

SPONONDWN =

Rev "H*

BW2-2/4 Mid, Mate BW3-2/4 = BWT-2/4, Activity # 66

Install & bond the remaining 59 tubes in theta layer two

Attach standard strongback to the drift cell tube

Allocate De-Allocate
101x4,155x2,412 0

Allocate resources 1,51,151,158,301 0
Apply epoxy to the tube 0 0
Insert tube into side plates, pin in position, remove strongback 0 0
Apply epoxy and install the twenty one load distributors at specified locations 0 0
Position the alignment racks, pull vacuum, add weight and cure 0 0
De-allocate resources 0 1,51,155x2,301
Release the vacuum, remove the weights and the alignment racks 0 101x4,151,158

12/7192

Brogan/MMAG

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

TOTAL SPAN

TOTAL HOURS

TIME
0.49
0.00
0.49
2.46
0.70
0.80
0.00
0.40

3.35

5.34

wn
(o]

NAdWWWWN-=-M

n/p
n/p
n/p
n/p
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O.A. 728
Epoxy diagonal stiffeners & tops of tubes, install stiffeners & plates, layer two
FUNCTION Allocate
1 Apply epoxy to the diagonal stiffeners and place into the assembly 101x3,301
2 Apply epoxy to the tops of the tubes (6 passes) 1.2,51,151
3 Load the shear plates and position, place bonding weights 0
4
5
6
7
8
9
10

Page 1

Rev “H"

12/7192

Brogan/MMAG

Bw2-2/4 Mid, Mate BW3-2/4 = BWT-2/4, Activity # 66

De-Allocate
0
301
1,2,51,101x3,151

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

301

301

TOTAL SPAN

TOTAL HOURS

TIME SEQ
1.08 1
0.50 2 nis
1.00 3 nis

2.58
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BW2-2/4 Mid, Mate BW3-2/4 = BWT-2/4, Activity # 66

O.A. 729

FUNCTION

Page 1

QLA NDUNDEWN =

Rev “H*

Install & bond 6 fiducial tubes in theta layer three

Allocate tubes

Attach fiducial strong back to drift cell tubes

Allocate resources

Apply epoxy to the tubes

Insert tubes into tha side plates, pin in place and cure epoxy
De-allocate resources

Remove strongbacks and store

12/7/82  Brogan/MMAG

Allocate
403
101x4,154x6
306
0

0
0
0

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

403

De-Allocate

0

0

0

0

0

306

101x4,154x6

TOTAL SPAN

TOTAL HOURS

TIME
0.00
0.30
0.00
0.05
1.00
0.00
0.30

1.60

1.65

[7;]
m
(>]

DO e WN =

n/p
n/p
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O.A.

FUNCTION

SPOENONAEWN -
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BW2-2/4 Mld, Mate BW3-2/4 = BWT-2/4, Activity # 66

730
Install & bond the remaining 59 tubes in theta layer three

Allocate De-Allocate
Attach standard strongback to the drift cell tube 101x4,155x2,413 0
Allocate resources 1,51,151,158,301 0
Apply epoxy to the tube 0 0
Insert tube into side plates, pin in position, remove strongback 0 0
Apply epoxy and install the six load distributors at specified locations 0 0
Position the alignment racks, pull vacuum, add weight and cure 0 0
De-allocate resources 0 1,51,155x2,301
Release the vacuum, remove the weights and the alignment racks 0 101x4,151,158

RESOURCES 1,51,101x4,151, 1,51,101x4,151,
155,158,301,413 155,158,301

TOTAL SPAN

TOTAL HOURS

12/7/92 Brogan/MMAG

TIME
0.49
0.00
0.49
2.46
0.20
0.80
0.00
0.40

335

4.84

(7))
o

NhdLLwuWwwNn-Mm

n/p
n/p
n/p
n/p



BW2-2/4 Mid, Mate BW3-2/4 = BWT-2/4, Activity # 66

O.A. 731

FUNCTION

‘Page 1

SOBNONDWN -

Rev “H"

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

Allocate De-Allocate
Apply epoxy to the diagonal stiffeners and place into the assembly 101x3,301 0
Apply epoxy to the tops of the tubes (6 passas) 1,2,51,151 301
Load the shear plates and position, place bonding weights 0 1,2,51,101x3,151

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

TOTAL SPAN

TOTAL HOURS

12/7/92 Brogan/MMAG

TIME
1.08
0.50
1.00

258

258

SEQ

2 n/s
3 n/is
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O.A.

FUNCTION

Page 1
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Rev "H*

BW2-2/4 Mid, Mate BW3-2/4 = BWT-2/4, Activity # 66

732

Install & bond 6 fiducial tubes in theta fayer four

Allocate tubes

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

12/7/92 Brogan/MMAG

Allocate De-Allocate
404 0
101x4,154x6 0
306 0
0 0
0 0

0 306
0 101x4,154x6

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

TOTAL SPAN

TOTAL HOURS

TIME
0.00
0.30
0.00
0.05
1.00
0.00
0.30

1.60

1.65
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BW2-2/4 Mid, Mate BW3-2/4 = BWT-2/4, Actlvity # 66

O.A. 733

FUNCTION

Page 1

ODWORNDUNHEWN =

Rev "H"

Install & bond the remaining 59 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

Ralease the vacuum, remove the weights and the alignment racks

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

12/792  Brogan/MMAG

Allocate
101x4,155x2,414
1,51,151,158,301

o

0
0
0
0

De-Allocate
0
0
0
0
0
1,51,155x2,301
101x4,151,158

1,51,101x4,151,

155,158,301

TOTAL SPAN
TOTAL HOURS

TIME
0.49
0.00
0.49
2.46
0.80
0.00
0.40

3.35

464

[%2)
o

NMxWWwwNn-m

n/p
n/p
n/p
n/p
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BW2-2/4 Mid, Mate BW3-2/4 = BWT-2/4, Activity # 66

O.A. 734

FUNCTION

Page 1

SDPODNOUNHEWN -

Rev "H"

Epoxy diagonal stiffeners & tops of tubes, install stitfeners & 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

0

De-Allocate
0
301
1,2,51,101x3,151

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

12/7/82 Brogan/MMAG

301

301

TOTAL SPAN

TOTAL HOURS

TIME SEQ
1.08 1
0.50 2 nis

1.00 3 nis

2.58

2.58
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BW2-2/4 Mid, Mate BW3-2/4 = BWT-2/4, Actlvity # 66

O.A. 735

Assemble top edge membears to the side & top plate

FUNCTION Allocate De-Allocate TIME  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
8
9
10

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

TOTAL SPAN 8.00

TOTAL HOURS 8.00

Page 1 Rev "H* 12/782 Brogan/MMAG



BW2-2/4 Mid, Mate BW3-2/4 = BWT-2/4, Activity # 66

O.A. 736

Install scintilators, slectrical harness and plumbing

FUNCTION Allocate De-Allocate TIME SEQ
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 Instal! 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 0 217 3
5 Locate & secure the wiring hamess, 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 mig leak test, pressurize the complet system, verify pressure drop 0 0 217 7
nNo 10 Preform inline mfg electrical test, hook test tool (computer) and run test sequence 0 0 1.08 7
an 1 De-allocate resources 0 102x2,160 0.00 8

)

1,2,51,101x6, 1.2,51,101x6,
RESOURCES 102x2,160 102x2,160

TOTAL SPAN 8.84

TOTALHOURS  13.16

Page 1 Rev "H* 12/7092 Brogan/MMAG
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O.A. 737

FUNCTION

Page 1

1

oVvwENOOUMEWN

Rev "H*®

BW2-2/4 Mid, Mate BW3-2/4 = BWT-2/4, Activity # 66

Install and secure personnel access hardware

Remova the per assembled scafolding from storage and locate on the module:
Fasten the scafolding to the module
Attach the other parsonell and material handling equipment

1217192

Brogan/MMAG

RESOURCES

Allocate
1,51,101x3
101
0

1,51,101x4

De-Allocate
1,51
0
101x4

1,51,101x4

TOTAL SPAN

TOTAL HOURS

TIME  SEQ
0.30
1.00
1.00

WN-—-mMm

230

230
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FUNCTION

6G¢
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BW2-2/4 Mid, Mate BW3-2/4 = BWT-2/4, Actlvity # 66

738
Mount the outer side plates & position the BW3 mating stanchions (3)

Allocate
Remove the side plates from staging area and locate in the final assembly tool 101x3
Bolt the side plates to the BW2 assembly 0
Position the module mating stanchions 0

RESOURCES 101X3

12/792 Brogan/MMAG

De-Allocate
(1]
0
101x3

101X3

TOTAL SPAN

TOTAL HOURS

TIME
3.00
5.00
3.00

8.00

8.00

WNhNh-—-m



03¢

BW2-2/4 Mid Mate BW3-2/4 = BWT-2/4, Actlvity #66

O.A. 739

Move BW3-2/4 Mid module and place on the stanchions
FUNCTION Allocate De-Allocate TIME SEQ

1 Attach the module spreader beam to the next available BW3 mid, remove from its 54,104,157, 511 54,104,152,157 1.00 1
work station and load onto the SM mating stanchions

ovENOAEWN

RESOURCES 54,104,157, 511 54,104,152,157

TOTAL SPAN 1.00

TOTAL HOURS 1.00

Page 2 Rev "H" 12/7/92 Brogan/MMAG



BW2-2/4 Mid Mate BW3-2/4 = BWT-2/4, Activity #66

O.A. 740
Mate, align, attach outer side plates, connect electrical & plumbing
FUNCTION Allocate
1 Align the BW2 and BW3 105
2 Bolt the side plates to the BW3 and torque the bolts on the BW2 and BW3 101x4
3
4
5
6
7
8
N 9
o2 10
b

Page 2 Rev "H* 12/7/92

BrogawyMMAG

RESOURCES  101x4,105

De-Allocate
105
101x4

101x4,105

TOTAL SPAN

TOTAL HOURS

TIME
0.50
5.00

5.50

5.50

SEQ

N —
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O.A.

FUNCTION
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BW2-2/4 Mid Mate BW3-2/4 = BWT-2/4, Actlvity #66

741

Remove BWT-2/4 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

RESOURCES

12/7/92  Brogan’MMAG

Allocate De-Allocate
104 0
54,157 0
0 152
159 159,156
0 54,104,157

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

159,156

TOTAL SPAN

TOTAL HOURS

TIME
0.20
0.20
0.20
0.20

0.20

1.00

1.00

HAWN-M

(3]
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BW?2 Production

Activity = 67

BW2-1/5 BWT Prd

OAs = 790-811

Functions = 3250-3365
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BW2-1/5 End, Mate BW3-1/5 = BWT-1/5, 14 Units, Actlvity #67
790 791 792 793 794
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 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 Y layer one
gussets, (BW2) 33 5.9 16 0.6
1,51,101x4 1,51,101x4,105 1,2,51,101x5,151, 101x4,154x2,306 1,51,101x4,151,
I 301 155,158,301
23
799 798 797 796 ¢ 795
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 Epoxy diagonal Install & bond the Install & bond 2 Epoxy diagonal
fiducial tubes in Fsliﬂeners & tops o remaining 19 fiducial tubes in stiffeners & tops of
theta layer three ¢ tubes, install I < tubes in theta theta layer two tubes, install
stiffeners & plates)| layer two < (¢ stiffeners & plates
1.0 layer 2 22 0.6 1.0 layer 1
101x4,154x2,306, 1,2,51,101x3,151, 1,51,101x4,151, 101x4,154x2,306 1,2,51,101x3,151,
301 155,158,301 301
0.6
¢ 800 801 802 803 804
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 the Epoxy diagonal Install & bond 2 Install & bond the Epoxy diagonal
remaining 19 hstiﬂeners & topso fiducial tubes in remaining 19 stiffeners & tops of
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
1,51,101x4,151, 1,2,51,101x3,151, 101x4,154x2,306 1,51,101x4,151, 1,2,51,101x3,151,
155,158,301 301 155,158,301 301
1.0
808 807 806 ¢ 805
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
< | position the BW3 < | hardware < | and plumbing < | the side & top
mating stanchionsw plate
4.6 3) 23 6.1 5.3
101X3 1.51.101x4' 1,51,101x4)
129/92 Brogan/MMAG
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Page 2 Rev "H"

BW2-1/5 End Mate BW3-1/5 = BWT-1/5,

14 Unlts,
809 810 811
54,104,157,513 101x4,105 [53,102,157,159 |
Move BW3-1/5 [Mate, align, attach| Remove BWT-1/5
end module and outer side plates, Super Module and
place on the > connect electrical > move to stortage >
stanchions & plumbing
1.0 2.1 1.0
54,104,152,157 101x4,105 54,104,152,157,
159,161
12/9/92 BrogayMMAG

Activity #67
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Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resgsource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resgsource
Resource
Resgsource
Resource
Resource
Resource
Resource
Resgsource
Resource
Resource
Resgsource
Resource

1

2
51
54
101
102
104
105
151
152
154
155
157
158
159
160
161
301
306
421
422
423
424
431
432
433
434
513

Activity 67 BW2-1/5 BWT Prd

Sling

Vacuum Sling
LitHoist AsyBld
HvyHoist AsyBld
Worker

Test Engineer
Rigger Crew
Alignment Crew
Bonding Weights
FinalAssblyTool
FidTubeStrgback
Tube Strongback
Mod Sprder Beam
TubeBondingRack
BWTRotationTool
BWlTestComputer
MBWT-1/5 End SM
l1hr AdhesivDisp
15min Glue Disp
2 BW2 Theta 1
2 BW2 Theta 2
2 BW2 Theta 3
2 BW2 Theta 4
19 BW2 Thetal
19 BW2 Theta2
19 BW2 Theta3
19 BW2 Theta4
MBW3-1/5 EndRdy

HEEaEaEE3

Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated

Allocated

Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated

-
N W

@
~J

b s et o b b b (S et 2 D O e = R NI D OO WO N NN

Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated

- =
N,

-]
~J

COO0OOOCOOCOCOMYHEKFERBENODONWOVNNN

Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference

}
bt pb pd b e = = OO H OO0 O0O0OHOOOOOOOOO

SDC-92-390
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O.A.

FUNCTION

Page 1

SOONON D WON -

Rev “H"

BW2-1/5 End, Mate BW3-1/5 = BWT-1/5,

790

Assemble side and end piates, bottom edge members and gussets, (BW2)

Remove side plates (4) from storage and place in vertical support rack
Remove bottom edge dstails from storage and place on side plate edge

Install bolts thru edge members into side plates and torque bolts
Finish O.A.

12/7/82 Brogan/MMAG

RESOURCES

Activity 67

Allocate
1,51,101x4
0
0
0

1,51,101x4

De-Allocate

1,51
101x4

1,61,101x4

TOTAL SPAN

TOTAL HOURS

TIME
1.50
0.50
1.30
0.00

3.30

3.30

SWN-m
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O.A.

FUNCTION

SOBNOUNEWN =

Page 1 Rev “H"

BW2-1/5 End, Mate BW3-1/5 = BWT-1/5, Activity 67

791
Load & locate onto final assembly fixture

Allocate
Move the plates (4) from the vertical support rack to the final assembly tool 1,51,101x3,152
Allocate resource 10t
Pin the plates thru the tooling holes to the tool side suports and secure 0
Assemble the sides into "box" using the corner plates (4 places) and bolts 0
De-allocate resource 0
Verify plate alignment 105

RESOURCES 1,51,101x4,105,
152

12/7/92  Brogan/MMAG

De-Allocate
1,51
0
0
0
101x4
105

1,51,101x4,105

TOTAL SPAN

TOTAL HOURS

TIME
1.00
0.00
0.65
4.00
0.00
0.25

5.25

AdbWwnNn--m
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BW2-1/5 End, Mate BW3-1/5 = BWT-1/5, Actlvity 67

O.A. 792

Install & bond bottom plate details

FUNCTION
1 Allocate resources
2 Apply epoxy to the bottom edge members at bottom plate interface
3 Apply epoxy to one side of the doubler strips and locate in tool
4 Load sections of bottom plates and position, place bonding weights
5 De-allocate resources
6 Allow epoxy to set-up
7 Remove bonding weights
8
9
10

Allocate De-Allocate
1.2,51,101x5,151, 0
301

0 0

0 0

0 0

0 1,2,51,101x5,301

0 0

1.51,101x2 1,51,101x2,151

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

Page 1 Rev°H" 12/792 Brogan/MMAG

301 301

TOTAL SPAN

TOTAL HOURS

TIME
0.00

130
1.30
6.00
0.00
1.00
2.00

11.60

SEQ

gabswhNON
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O.A.

FUNCTION

Page 1

SPONONEWLON =

Rev “H*

BW2-1/5 End, Mate BW3-1/5 = BWT-1/5, Activity 67

793

Install & bond 2 fiducial tubes in theta layer one

Allocate tubes

Attach fiduciat 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

12/792  Brogan/MMAG

Allocate De-Allocate
421 0
101x4,154x2 0
306 0
0 0
0 0

0 306
0 101x4,154x2

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

TOTAL SPAN

TOTAL HOURS

TIME
0.00
0.10
0.00
0.02
0.33
0.00
0.10

0.53

0.55

[©2]
o

N bbb WON-amM

2
—t
©

nip
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BW2-1/5 End, Mate BW3-1/5 = BWT-1/5, Actlvity 67

O.A. 794

FUNCTION

Page 1

SOV AW -

Rw -H-

Install & bond the remaining 19 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

Apply epoxy and install the twenty four 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

127782 Brogan/MMAG

Allocate De-Allocate
101x4,155x2,431 0
1,51,151,158,301 0

0 0
0 0
0 0
0 0
0 1.51,155x2,301
0 101x4,151,158

AESOURCES 1,51,101x4,151, 1,51,101x4,151,
155,158,301,431 155,158,301

TOTAL SPAN

TOTAL HOURS

TIME
0.16
0.00
0.16
0.79
0.80
0.27
0.00
0.13

1.09

2.31

n
(o]

Nawwwwn-m

n/p
n/p
n/p
n/p



BW2-1/5 End, Mate BW3-1/5 = BWT-1/5, Activity 67

O.A. 795
Epoxy diagonal stiffeners & tops of tubes, install stiffenars & plates, layer 1
FUNCTION Allocate
1 Apply epoxy to the diagonal stiffeners and place into the assembly 101x3,301
2 Apply epoxy to the tops of the tubes (2 passes) 1,2,51,151
3 Load the shear plates and position, place bonding weights 0
4
5
6
7
8
9
10

Page 1

Rev "H"

12/7192

Brogan/MMAG

De-Allocate
0
301
1,2,51,101x3,151

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

301

301

TOTAL SPAN

TOTAL HOURS

TIME SEQ

0.35 1

0.17 2 n/s
0.50 3

1.02

1.02
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BW2-1/5 End, Mate BW3-1/5 = BWT-1/5, Activity 67

O.A. 796

FUNCTION

Page 1

LNV A WN =

Rev "H"

Install & bond 2 fiducial tubes in theta layer two

Allocate tubes

Attach fiducial strong back to drift cell tubes

Allocate resources

Apply epoxy to the tubes

Insert tubas into the side plates, pin in place and cure epoxy
De-allocate resources

Remove strongbacks and store

12/792 Brogan/MMAG

Allocate De-Allocate
422 0
101x4,154x2 0
306 0
1] 0
0 0

1] 306
0 101x4,154x2

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

TOTAL SPAN

TOTAL HOURS

TIME
0.00
0.10
0.00
0.02
0.33
0.00
0.10

0.53

055

7]
o

onbdbdbON-+mM

=
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BW2-1/5 End, Mate BW3-1/5 = BWT-1/5, Activity 67

O.A. 797

FUNCTION

Page 1

SPO@®DNDOUN A WN -

Rev "H"

Install & bond the remaining 19 tubes in theta layer two

Attach standard strongback to the dift cell tube

Allocate resources

Apply epoxy to the tube

Insert tube into side plates, pin in position, remove strongback

Apply epoxy and install the twenty one 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

12/7/92 Brogan/MMAG

Allocate De-Allocate
101x4,155x2,432 0
1,51,151,158,301

0
0
0
0

(=]

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

o000 oO0ooOo

RESOURCES 1,51,101x4,151, 1,51,101x4,151,
155,158,301,432 155,158,301

TOTAL SPAN

TOTAL HOURS

TIME
0.16
0.00
0.16
0.79
0.70
0.27
0.00
0.13

1.08

2.21

(1]
[ ]

NHBWWWWN-M

n/p
n/p
n/p
n/p
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O.A.

FUNCTION

Page 1

SDPONONEWN =

Rev “H®

BW2-1/5 End, Mate BW3-1/5 = BWT-1/5, Activity 67

798
Epoxy diagonal stiffeners & tops of tubes, install stiffeners & plates, layer 2
Allocate De-Allocate
Apply epoxy to the diagonal stiffanars and place into the assambly 101x3,301 0
Apply epoxy to the tops of the tubes (2 passes) 1,2,51,151 301
Load the shear plates and position, place bonding weights 0 1,2,51,101x3,151

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

TOTAL SPAN

TOTAL HOURS

12/7892 Brogan/MMAG

TIME
0.35
0.17
0.50

1.02

1.02

W —-m

n/s
n/s
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BW2-1/5 End, Mate BW3-1/5 = BWT-1/5,

O.A. 799

FUNCTION

Page 1

SPONOUMEWN =

Rev "H"

Install & bond 2 fiducial tubes in theta layer three

Allocate tubes

Attach fiducial strong back to drift cell tubes

Allocate resources

Apply apoxy to the tubes

Insert tubes into the side plates, pin in place and cure epoxy
De-allocate resources

Remove strongbacks and store

127792  Brogan/MMAG

Allocate
423
101x4,154x2
306
0

0
0
0

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

423

Activity 67

De-Allocate

0

0

0

0

0

306

101x4,154x2

TOTAL SPAN

TOTAL HOURS

TIME
0.00
0.10
0.00
0.02
0.33
0.00
0.10

0.53

0.55

SEQ
1
2
3
4 n/p
4 n/p
5
6
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BW2-1/5 End, Mate BW3-1/5 = BWT-1/5, Activity 67

O.A. 800

FUNCTION

Page 1

SO NONHEWN —

Rev “H"

Install & bond the remaining 19 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

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 De-Allocate
101x4,155x2,433 0
1,51,151,158,301 0

0 0
0 0
0 0
0 0
0 1,51,155x2,301
0 101x4,151,158

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

127792 Brogan/MMAG

155,158,301,433 155,158,301

TOTAL SPAN

TOTAL HOURS

TIME
0.16
0.00
0.16
0.79
0.20
0.27
0.00
0.13

1.08

.n

0
[»]

ObdbWLWWWWLWN-M

n/p
n/p
n/p
n/p
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BW2-1/5 End, Mate BW3-1/5 = BWT-1/5, Activity 67

O.A. 801
Epoxy diagonal stiffeners & tops of tubes, install stiffeners & plates, layer 3
FUNCTION Allocate De-Allocate
1 Apply epoxy to the diagonal stiffeners and place into the assembly 101x3,301 0
2 Apply epoxy 1o the tops of the tubes (2 passes) 1,2,51,151 301
3 Load the shear plates and position, place bonding weights 0 1,2,51,101x3,151
4
5
6
7
8
9
10

RESOURCES 1,2,51,101x3,151, 1,2,51,101x3,151,
3n 301

TOTAL SPAN

TOTAL HOURS

Page 1 Rev "H* 12/782 Brogan/MMAG

TIME
035
0.17
0.50

1.02

1.02

WO -m

n/s
n/s



hLg

BW2-1/5 End, Mate BW3-1/5 = BWT-1/5, Actlvity 67

O.A. 802

FUNCTION

Page 1

SCENOUNHE WA -

Rev *H"

Install & bond 2 fiducial tubes in theta layer four

Allocate tubes

Attach fiducial strong back to drift cell tubes

Aliocate 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

1217192  Brogan/MMAG

Allocate De-Allocate
424 0
101x4,154x2 0
306 0
0 0
0 0

0 306
0 101x4,154x2

RESOURCES 101x4,154x2,306, 101x4,154x2,306
424

TOTAL SPAN

TOTAL HOURS

TIME
0.00
0.10
0.00
0.02
0.33
0.00
0.10

0.53

0.55

0
o

oMb -M

22
el <]
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BW2-1/5 End, Mate BW3-1/5 =

O.A. 803

FUNCTION

Page 1

SOV L WN

Rev “H"

Install & bond the remaining 19 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

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

12/792 Brogan/MMAG

BWT-1/5, Activity 67

Allocate
101x4,155x2,434
1,51,151,158,301

0CO0OO0O0O0

De-Allocate

0

0

0

0

0
1,51,155x2,301°
101x4,151,158

1,51,101x4,151,

155,158,301

TOTAL SPAN

TOTAL HOURS

TIME
0.16
0.00
0.16
0.79
0.27
0.00
0.13

1.08

151

(1)
o]

e WWwWwN-m

n/p
n/p
n/p
n/p
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O.A.

FUNCTION

Page 1

SOCONONMAEWN -

Rev “H"

BW2-1/5 End, Mate BW3-1/5 = BWT-1/5, Activity 67

804
Epoxy diagonal stiffeners & tops of tubes, install stitfeners & plates, layer 4
Allocate De-Allocate
Apply epoxy to the diagonal stiffeners and place into the assembly 101x3,301 0
Apply epoxy to the tops of the tubes (2 passes) 1,2,51,151 301
Load the top plates and position, place bonding weights 0 1,2,51,101x3,151

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

TOTAL SPAN

TOTAL HOURS

12/792 Brogan/MMAG

0.35
0.17
0.50

1.02

1.02



O.A. 805

FUNCTION

28¢

Page 1

SPVWE®NONLEWN =

Rev "H*

BW2-1/5 End, Mate BW3-1/5 = BWT-1/5,

Assemble top edge members to the side & top plate

Remove the top edge details from storage and place on side plate edge
Install bolts thru edge members into side plates and torque bolts
Using the tool reference locate and mount the three sets of Lee bearings

127792

Brogan/MMAG

RESOURCES

Activity 67

Allocate
1,51,101x3
101
0

1,51,101x4

De-Allocate
1,51
0
101x4

1,51,101x4

TOTAL SPAN

TOTAL HOURS

TIME  SEQ
1.00
1.29
3.00

WN—-Mm

5.29

5.29
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BW2-1/5 End, Mate BW3-1/5 = BWT-1/5, Activity 67

O.A. 806

FUNCTION

Page 1

1

2o ~NonasWN

Rev "H*

Install scintilators, electrical harness and plumbing

Allocate

Move pre-assembled structural frame from staging area, locate on the module 1,51,101x3
and secure
Allocate resources 101x6
Install scintilator 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 102x2,160
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

1,2,51,101x6,

RESOURCES  102x2,160

127792  Brogan/MMAG

De-Allocate
1,51,101x3

0O O0O

101x6
2,51,101x4
0
0
0
102x2,160

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

TOTAL SPAN

TOTAL HOURS

TIME
050

0.00
1.29
0.70
0.35
0.00
2.00
0.00
1.40
0.35
0.00

5.19

6.08

SEQ

@NNOOTOEWWWN



8¢

O.A. 807

FUNCTION

Page 1

1

SoveNOOAEWLON

Rev “H"

BW2-1/5 End, Mate BW3-1/5 = BWT-1/5,

install and secure personnel access hardware

Remove the per assembled scafolding from slorage and locale on the module
Fasten the scafolding to the module
Attach the other personell and malerial handling equipment

127792

Brogan/MMAG

RESOURCES

Activity 67

Allocate
1,51,101x3
101
0

1,51,101x4

De-Allocate
1.51
0
101x4

1,51,101x4

TOTAL SPAN

TOTAL HOURS

TIME  SEQ
0.30
1.00
1.00

W -m

2.30

230
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O.A.

FUNCTION

Page 1

SPO®NONLEWN =

Rev "H*®

BW2-1/5 End, Mate BW3-1/5 = BWT-1/5, Activity 67

808
Mount the outer side plates & position the BW3 mating stanchions (3)

Allocate
Removae the side plates from staging area and locate in the final assembly tool 101x3
Bolt the side plates to the BW2 assembly 0
Position the module mating stanchions (1

RESOURCES 101X3

12792  Brogan/MMAG

De-Allocate
(1)
(1)
101x3

101X3

TOTAL SPAN

TOTAL HOURS

TIME
3.00
1.62
3.00

4.62

462

W -m
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BW2-1/5 End Mate BW3-1/5 = BWT-1/5, Activity 67

O.A. 809

Move BW3-1/5 end module and place on the stanchions
FUNCTION Allocate De-Allocate TIME SEQ
1 Attach the module spreader beam to the next available BW3 mid, remove from its 54,104,157,513  54,104,152,157 1.00 1
work station and load onto the SM mating stanchions

cvoNOOLEWN

RESOURCES 54,104,157,513 54,104,152,157

TOTAL 1.00

Page 2 Rev "H* 127/92 Broga/MMAG
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7

O.A. 810

BW2-1/5 End Mate BW3-1/5 = BWT-1/5,

Mate, align, attach outer side plates, connect electrical & plumbing

FUNCTION

-

2
3
4
5
6
7
8
9

-—h

0

Page 2 Rev "H* 12/7/92

Align the BW2 and BW3
Bolt the side plates to the BW3 and torque the bolts on the BW2 and BW3

BrogawMMAG

RESOURCES

Activity 67

Allocate
105
101x4

101x4,105

De-Allocate TIME
105 0.50
101x4 1.62
101x4,105
TOTAL 212

SEQ



28¢

O.A.

FUNCTION
1

SN

S0w®NOW®

Page 2 Rev "H®

BW2-1/5 End Mate BW3-1/5 = BWT-1/5, Actlvity 67

811

Remove BWT-1/5 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 o 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

RESOURCES

12/7/92  Brogan/MMAG

Allocate De-Allocate
104 0
54,157 0
0 152
159 159,161
0 54,104,157

54,104,157,159 54,104,152,157,
159,161

TOTAL

TIME
0.20
0.20
0.20
0.20

0.20

1.00

SaWN-mM

(3,]



683

BW3 Production

Activity= 71

BW3-1/5-5 Prod

OAs = 425-461

Functions = 1300-1504



06¢

Page 1

Rev “D"

BW3-1/5-Oct 5 Single End, 2 Units, Activity #71
425 426 427 428 429
1,51,101x4 1,51,101x4,105, 1,2,51,101x5,151, 101x4,154x5,306, 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 47 6.6 12.2 1.4
1,51,101x4 1,51,101x4,105 1,2,51,101x5,151, 101x4,154x5,306 1,51,101x4,151,
301 155x2,158.301
3.6
434 433 432 431 * 430
101x4,154x5,306, 1,2,51,101x4,151, 1.51.101x4.1§1, 101x4,154x5,306, 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 o remaining 45 fiducial tubes in stiffeners & tops o
theta layer three tubes, install ¢ tubes in theta ¢ theta layer two ¢ tubes, install
¢ stiffeners & plates | layer two Y stiffeners & plates|
21 layer two 3.6 1.4 2.1 layer one
101x4.154x5.306i 1,2,51,101x4,151, 1,51,101x4,151, 101x4,154x5,306 1,2,51,101x4,151,
301 155x2,158,301 301
1.4
* 435 436 437 438 439
1,51,101x4,151, 1,2,51,101x4,151,} [101x4,154x5,306, | 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 kstiﬂer;:rs i& top:s oﬁ ﬁgucia'la lube's in reg\ainin% 45 istiﬂegers & tops of
tubes in theta > tubes, instal > theta layer four > tubes in theta > tubes, instalt
layer three stiffeners & plates layer four stifteners & plates|
36 layer three 2.1 1.4 3.6 layer four
1,51,101x4,151, 1,2,51,101x4,151, 101x4,154x5,306 1,51,101x4,151, 1,2,51,101x4,151,
155x2,158,301 301 I 155x2,158,301 301
2.1
, 443 442 441 ‘ 440
101x4,154x8,306, 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 Install & bond 8
fiducial tubes in tubes, install remaining 77 fiducial tubes in
< | philayer six 4____‘shear p:f-nes. layer| < | tubes i? phi layer < | philayer five
ive ive
22 2.1 6.1 22
101x4,154x8,306 1,251,101x3,151, 1,51,101x4,151, 101x4,154x8,306
301 155x2,158,301
12/9/92  Brogan/MMAG
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pws-1/5-0Oct 5 Single End, 2 Units, Activity #71
444 ‘ 445 446 447 448
1,51,101x4,151, 1,2,51,101x3,151, 101x4,154x8,306, 1,51,101x4,151, 1,2,51,101x3,151,
155x2,158,301, 301 507 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, instali
tubas ins i;;hi layer | > Jshear pl;txes. layer > phi layer seven | > tubes;:v;;t: layer > shear gleavt::, layer
6.1 2.1 2.2 6.1
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
2.1
453 ‘ 452 451 450 449
1,61,101x4,151, 101x4,154x7,3086, 1,2,51,101x3,151, 1,51,101x4,151, 101x4,154x8,306,
155x2,158,301, 555 301 155x2,158,301, 508
Install & bond the Install & bond 7 Epoxy tops of Install & bond the Install & bond 8
remaining 62 fiducial tubes in tubes, instail remaining 77 fiducial tubes in
tubaes in stereo < stereo layer nine shear plates, layer] tubes in phi layer | philayer eight
layer nine ¢ eight 4 eight ¢
1.9 2.1 - 58 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 155x2,158,301
5.4
‘ 454 455 ] 456 457 458
1,2,51,101x3,151, 101x4,154x6,306, 1,51,101x4,151, 1,2,51,101x3,151, 1,51,101x4
301 556 155x2,158,301, 301
Epoxy tops of Install & bond 7 install & bond the Epoxy tops of Assemble top
tubes, install fiducial tubes in remaining 62 tubes, install edge members 1o
shear plates, fayer] > stereo layer ten | > tubes in stereo | > shear plates, layer > the side & top
nine layer ten ten plate
2.0 1.9 55 2.0
1,2,51,101x3,151, 101x4,154x6,306 1,51,101x4,151, 1,2,51,101x3,151, 1,51,101x4
301 J 155x2,158,301 301
4.8
461 460 459
54,104,157,159 101x4 101x6,102x2,160
Remove the Assemble outer Electrical harness
MBW3-1/5-0ct 5 side plates and plumbing
44— module from the < < | installation and
tool and place in hook-up
1.0 storage 8.2 25.4
54,104,152,157, 101x4 101x6,102x2,160
159,515

12992 Brogan/MMAG
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Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Regsource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource

1

2
51
54
lo1
102
104
105
151
152
154
155
157
158
159
160
301
306
505
506
507
508
515
525
526
5217
528
551
552
553
554
555
556
557
558
559
560
561
562

Activity 71 BW3-1/5-5 Prod

Sling

Vacuum Sling
LitHoist AsyBld
HvyHoist AsyBld
Worker

Test Engineer
Rigger Crew
Alignment Crew
Bonding Weights
FinalAssblyTool
FidTubeStrgback
Tube Strongback
Mod Sprder Beam
TubeBondingRack
BWTRotationTool
BWlTestComputer
lhr AdhesivDisp
15min Glue Disp
7 BW3 Phi 5 F/T
7 BW3 Phi 6 F/T
7 BW3 Phi 7 F/T
7 BW3 Phi 8 F/T
MBW3-1/5-OCT 5
77 BW3 Phi 5 Tu
77 BW3 Phi 6 Tu
77 BW3 Phi7 Tub
77 BW3 Phi 8 Tu
5 BW3 Theta 1
5 BW3 Theta 2
5 BW3 Theta 3
5 BW3 Theta 4
6 BW3 Stero 9
6 BW3 Ster 10
45 BW3 Thetal
45 BW3 Theta2
45 BW3 Theta3
45 BW3 Theta4
63 BW3 Ster9 T
63 BW3 Sterl0 T

A3 3d313

Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated

N
[

[y
P et e b b e e b b (b b b fd ek ek © b b el O

Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated

25
11
25

139
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BW3-1/5-Oct 5 Single End

O.A. 425

FUNCTION

Page 1

SVvEINOUHAEWN

Rw -D-

Assemble side and end plates, bottom edge members and gussets
Remove side plates (4) from storage and place in vertical support rack

Remove bottom edge details from storage and place on side plate edge
Install bolts thru edge members into side plates and torque bolts

Finish O.A.

RESOURCES

127792 Brogan/MMAG

Allocate
1,51,101x4
0
0
0

1,51,101x4

De-Allocate
0
1,51
101x4
0

1,51,101x4

TOTAL SPAN

TOTAL HOURS

TIME SEQ
117 1
0.44 2
N 2
0.00 3
4.28
4.72
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O.A.

FUNCTION

Page 1

oV O®NOU A WN

Rev “D*

BW3-1/5-Oct 5 Single End

426

Load & locate onto final assembly fixture

Allocate
move the plates (4) from the vertical support rack to the final assembly tool 1,51,101x4,152
Pin the plates thru the tooling holes to the tool side suports and secure 0
Assemble the sides into "box" using the corner plates (4 places) and bolts 0
Verify the alignment of the "box" 105

RESOURCES 1,51,101x4,105,

127702  Brogan/MMAG

De-Allocate TIME
151 0.84

0 155
101x4 3.92
105 025

1,51,101x4,105

TOTAL SPAN 5.01

TOTAL HOURS 6.56

wnNhNN-m
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O.A. 427

FUNCTION

Page 1

1

oC@NOUBAEWN

Rev "D*

Install & bond bottom plate details

Allocate resources

Apply apoxy to the bottom edge members at bottom plate interface
Apply epoxy 1o 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

127792 Brogan/MMAG

BW3-1/5-Oct § Single End

Allocate De-Allocate
1,2,51,101x5,151, 0
301

0 0

0 0

0 0

0 1,2,51,101x5,301

0 0

1,51,101x2 1,51,101x2,151

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

301 30

TOTAL SPAN

TOTAL HOURS

TIME
0.00

1.1
1.7
6.22
0.00
1.00
1.55

8.77

12.19

SEQ

WD
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BW3-1/5-Oct 5 Single End

O.A. 428

FUNCTION

Page 1

1

oveENOOURWLN

Rev “D*

Install & bond 5 fiducial tubes in theta layer one

Allocate tubes

Attach fiducial strong back to drift cell tubes

Aflocate resources

Apply epoxy to the tubes

Insen tubes into the side plates, pin in place and cure epoxy
De-allocate resources

Remove strongbacks and store

127792  Brogan/MMAG

Allocate De-Allocate
551 0
101x4,154x5 0
306 0
0 0
0 0

0 306
0 101x4,154x5

RESOURCES 101x4,154x5,306, 101x4,154x5,306
551

TOTAL SPAN
TOTAL HOURS

TIME
0.00
0.25
0.00
0.04
0.83
0.00
0.25

1.33

137

0
o

ONEDEWOUN-M
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Re2x-)



.62

BW3-1/5-Oct 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 1o 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

Allocate De-Allocate TIME
101x4,155x2,557 0 0.38
1,51,151,158,301 (1] 0.00

(1] 0.38
0 1.88
0 0.67

1,51,155x2,301 0.00
101x4,151,158 0.33

[= ==~

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

Page 1 Rev D" 12/7092 Brogan/MMAG

155x2,158,301,  155x2,158,301
557

TOTAL SPAN 2.59

TOTAL HOURS 3.64

SEQ
1
2
3 np
3 nip
3 np
4
5
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O.A.

FUNCTION

Page 1

SOdNOUMAWN =

Rev "D

BW3-1/5-Oct 5 Single End

430
Epoxy diagonal stiffeners & tops of tubes, install stiffeners & plates, layer one

Allocate
Apply apoxy to the diagonal stiffenars and place into the assembly 101x3,301
Apply epoxy to the tops of the tubes (5 passes) 1,2,51,159
Load the shear plates and position, place bonding weights 0

12/7/92

Brogan/MMAG

De-Allocate
0
301
1,2,51,101x3,151

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

301

301

TOTAL SPAN

TOTAL HOURS

TIME
0.83
0.42
0.80

205

205

SEQ

2 nis
3 n/s
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BW3-1/5-Oct 5 Single End

O.A. 431

FUNCTION

Page 1

SOARNODVNELEWN =

Rev D"

Instal! & bond 5 fiducial tubes in theta layer two

Allocate tubes

Attach fiducial strong back lo 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

12/702 Brogan/MMAG

Allocate De-Allocate
552 0
101x4,154x5 0
306 0
0 0
0 0

0 306
0 101x4,154x5

RESOURCES 101x4,154x5,306, 101x4,154x5,306
552

TOTAL SPAN

TOTAL HOURS

TIME
0.00
0.25
0.00
0.04
0.83
0.00
0.25

1.33

137

0
o]

ONHHWOUN-M

n/p

b=}
=~
©
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BW3-1/5-Oct 5 Single End

O.A. 432
Install & bond the remaining 45 tubes in theta layer two
FUNCTION Allocate De-Allocate TIME  SEQ
1 Attach standard strongback to the drift cell tube 101x4,155x2,558 0 0.38 1
2 Allocate resources 1,51,151,158,301 0 0.00 2
3 Apply epoxy 1o the tube 0 0 0.38 3 np
4 Insert tube into side plates, pin in position, remove strongback 0 0 1.88 3 np
5 Position the alignment racks, pull vacuum, add weight and cure 0 0 0.67 3 np
6 De-allocate resources 0 1,51,155x2,301 0.00 4
7 Release the vacuum, remove the weights and the afignment racks 0 101x4,151,158 0.33 5
8
9
10

RESOURCES 1,51,101x4,151, 1,51,101x4,151,
155x2,158,301,  155x2,158,301
558

TOTAL SPAN 2.59

TOTAL HOURS 3.64

Page 1 Rev "D" 127782 Brogan/MMAG
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O.A.

FUNCTION

SPC@®NOUHEWN =

Page 1 Rev "D°

BW3-1/5-Oct 5 Single End

433

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

0

De-Allocate
0
301
1,2,51,101x3,151

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

12/7/92 Brogan/MMAG

301

301

TOTAL SPAN

TOTAL HOURS

TIME
0.83
0.42
0.80

2.05

SEQ

2 nls
3 n/s
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BW3-1/5-Oct 5 Single End

O.A. 434

FUNCTION

Page 1

SPONONEWN -

Rev D"

Install & bond 5 fiducial tubes in theta layer three

Allocate tubes

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

12/7/92  Brogan/MMAG

Allocate
- 583
101x4,154x5
306
0

0
0
0

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

553

De-Allocate

0

0

0

0

0

306

101x4,154x5

TOTAL SPAN
TOTAL HOURS

TIME
0.00
0.25
0.00
0.04
0.83
0.00
0.25

1.33

137

SEQ
1
2
3
4 nlp
4 nlp
5
6



BW3-1/5-Oct 5 Single End

O.A. 435

FUNCTION

1
2
3
4
5
6
7
8
9

w 10

-

CA,\

Page 1

Rev “D"

Install & bond the remaining 45 tubes in theta layer three

Attach standard strongback to the drift cell tube

Aliocate 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

127782 Brogan/MMAG

Allocate De-Allocate
101x4,155x2,559 0
1,51,151,158,301 0

0 0
0 0
0 0
0 1,51,155x2,301
0 101x4,151,158

RESOURCES 1,51,101x4,151, 1,51,101x4,151,
155x2,168,301,  155x2,158,301
559
TOTAL SPAN

TOTAL HOURS

TIME
0.38
0.00
0.38
1.88
0.67
0.00
0.33

2.59

3.64

SEQ

n/p
n/p
n/p



O.A.

FUNCTION

1

2

3

4

5

6

7

8

(V) 9

O 10

R

Page ¥ Rev D"

BW3-1/5-Oct 5 Singte End

436
Epoxy diagonal stiffeners & tops of tubes, install stiffeners & plates, layer three

Allocate
Apply epoxy to the diagonal stiffeners and place into the assembly 101x3,301
Apply epoxy to the tops of the tubes (5 passes) 1,251,151
Load the shear plates and position, place bonding weights 0

De-Allocate
0
301
1,2,51,101x3,151

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

301

12/7/92  Brogan/MMAG

301

TOTAL SPAN
TOTAL HOURS

TIME SEQ
0.83 1

0.42 2 s
0.80 3 n/s

2.05

205
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BW3-1/5-Oct 5 Single End

O.A. 437

FUNCTION

Page 1

SVENONEWN -

Rev °D°

Install & bond 5 fiducial tubes in theta layer four

Allocate tubes

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

12/792 Brogan/MMAG

Allocate De-Allocate
554 0
101x4,154x5 0
306 0
0 0
0 0

0 306
0 101x4,154x5

RESOURCES 101x4,154x5,306, 101x4,154x5,306
554

TOTAL SPAN
TOTAL HOURS

TIME
0.00
0.25
0.00
0.04
0.83
0.00
0.25

133

137

(7]
o
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BW3-1/5-Oct 5 Single

O.A. 438

FUNCTION

Page 1

1

oVwONOGNEWN

Rev °D*

Install & bond the remaining 45 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

RESOURCES 1,51,101x4,151,
155x2,158,301,
560

12/792 Brogan/MMAG

End

Allocate
101x4,155x2,560
1,51,151,158,301

0

0
0
0
0

De-Allocate
0
0
0
0
0
1,51,155x2,301
101x4,151,158

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

TOTAL SPAN

TOTAL HOURS

TME  SEQ
0.38 1
0.00 2
0.38 3
1.88 3 np
0.67 3
0.00 4
0.33 5

2.59

3.64
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BW3-1/5-Oct § Single End

O.A. 439

FUNCTION

Page 1

SPODNNU A WN -

Rev D"

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 position, place bonding weights

12/7/92 Brogan/MMAG

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

(1]

301

De-Allocate
0
301
1,2,51,101x3,151

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

301

TOTAL SPAN

TOTAL HOURS

TIME SEQ
0.83 1
0.42 2 n/s

0.80 3 n/s

2.05

2.05
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BW3-1/5-Oct 5 Single End

O.A. 440

FUNCTION

Page 1

1

ScwONAVTAWN

Rev D"

Install & bond 8 fiducial tubes in phi layer five

Allocate tubes

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

127792  Brogan/MMAG

Allocate De-Allocate
505,154x8 0
101x4 0
306 0
0 0
0 0
0 306
0 154x8
0 101x4

RESOURCES 101x4,154x8,306, 101x4,154x8,306
505

TOTAL SPAN

TOTAL HOURS

TIME
0.00
0.40
0.00
0.07
1.33
0.00
0.40
0.00

2.13

2.20
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O.A.

FUNCTION
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Page 1 Rev "D*

BW3-1/5-Oct 5 Single

441

Install & bond the remaining 77 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
Roelease the vacuum, remove the weights and the alignment racks

End

Allocate
101x4,155x2,525
1,51,151,158,301

0

o
0

[« =]

RESOURCES 1,51,101x4,151,

127792  Brogan/MMAG

155x2,158,301,
525

De-Allocate
0

o
0
0
0

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

1,51,101x4,151,

155x2,158,301

TOTAL SPAN

TOTAL HOURS

TIME SEQ
0.64
0.00
0.64
3.21
1.07

n/p
n/p
n/p

WWwwNn-m

0.00
0.53

(3 -

4.38

6.09
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BW3-1/5-Oct 5 Single End

O.A. 442
Epoxy tops of tubes, install shear plates, layer five
FUNCTION Allocate De-Allocate
1 Apply beads of epoxy in between the tubes (8 passes) and to the tops of the 101x3,301 - 301
fubes (8 passes)
2 Load the shear plates and position, place bonding weights 1,2,51,151 1,2,51,101x3,151
3
4
5
6
7
8
9
10

Page 1

Rev °D*

RESOURCES 1,2,51,101x3,151, 1,2,51,101x3,151,
30 301

TOTAL SPAN

TOTAL HOURS

12/792 Brogan/MMAG

TIME
133

0.80

213

213

SEQ
1 n/is

2 n/s



BW3-1/5-Oct 5 Single End

O.A. 443

FUNCTION

T1¢

Page 1

SP@NONHEWN -

Rev "D"

Install & bond 8 fiducial tubes in phi layer six

Allocate tubes

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

12/792 Brogan/MMAG

Allocate De-Allocate
506,154x8 0
101x4. 0
306 0
0 0
0 0
0 306
0 154x8
0 101x4

RESOURCES 101x4,154x8,306, 101x4,154x8,306
506

TOTAL SPAN

TOTAL HOURS

TIME
0.00
0.40
0.00
0.07
1.33
0.00
0.40
0.00

2.13

2.20

n
o

NoOoOnbLEbL-EON-M
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FUNCTION

1

2

3

4

5

6

7

8

9
o
— 10
o

Page 2 Rev *D°

BW3-1/5-Oct 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

o o

RESOURCES 1,51,101x4,151,

12/7/92 Brogan/MMAG

155x2,158,301,
526

De-Allocate
0

0
0
0
0

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

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

TOTAL SPAN

TOTAL HOURS

TIME
0.64
0.00
0.64
321
1.07

0.00
0.53

438

SEQ

WWWN —=

N &

n/p
n/p
n/p



BW3-1/5-Oct § Single End

Epoxy tops of tubes, install shear plates, layer six
FUNCTION Allocate De-Allocate
1 Apply beads of epoxy in between the tubes (8 passes) and to the tops of the 101x3,301 301
tubes (8 passes)
2 Load the shear plates and position, place bonding weights 1,2,51,151 1,2,51,101x3,151
3
4
5
6
7
8
w g
}—
(U
RESOURCES 1,2,51,101x3,151, 1,2,51,101x3,151,
301 301
TOTAL SPAN
TOTAL HOURS

Page 2 Rev*D" 12/792 Brogan/MMAG

TIME
133

0.80

213

213

SEQ
1 n/s

2 n/s
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FUNCTION
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BW3-1/5-Oct 5 Single End

446

Install & bond 8 fiducial tubes in phi layer seven

Allocate tubes

Attach fiducial strong back to drift cefl 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

12792  Brogan/MMAG

Allocate De-Allocate
507,154x8 0
101x4 0
306 0
0 0
0 0
0 306
0 154x8
0 101x4

RESOURCES 101x4,154x8,306, 101x4,154x8,306
507

TOTAL SPAN

TOTAL HOURS

TIME
0.00
0.40
0.00
0.07
1.33
0.00
0.40
0.00

213

2.20

[7}]
(o]

NOOLELBWLN-M
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=
=
©



0. A [ ]
FUNCTION
1
2
3
4
5
6
7
%) 8
- 9
a 10

Page 2 Rev “D"

BW3-1/5-Oct 5 Single End

447

Install & bond the remaining 77 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
1,51,151,158,30t

0

0
0

oo

RESOURCES 1,51,101x4,151,

127792  Brogan/MMAG

155x2,158,301,
527

De-Allocate
0

0
0
0
0

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

1,51,101x4,151,

155x2,158,301

TOTAL SPAN

TOTAL HOURS

TIME SEQ
0.64
0.00
0.64
321
1.07

n/p
n/p
n/p

WWwwNnN-m

0.00
0.53

N A

4.38

6.09



O.A.

FUNCTION

1

SvONOTNAEWN

9T¢

Page 2 Rev *D"

BW3-1/5-Oct 5 Single End

Epoxy tops of tubes, install shear plates, layer seven
Allocate De-Allocate
Apply beads of epoxy in between the tubes (8 passes) and to the tops of the 101x3,301 301

tubes (8 passes)
Load the shear plates and position, place bonding weights

127792  Brogan/MMAG

1,2,51,151 1,2,51,101x3,151

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

TOTAL SPAN

TOTAL HOURS

TIME
1.33

0.80

213

213

SEQ
1 n/s

2 nis



O.A [ ]
FUNCTION
1
2
3
4
5
6
7
8
w 3
N 10

Page 2 Rev °D"

BW3-1/5-Oct 5 Single End

449

Install & bond 8 fiducial tubes in phi layer eight

Allocate tubes

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

Removae strongbacks and store

De-allocate resources

12/792 Brogan/MMAG

Allocate De-Allocate
508,154x8 0
101x4 0
306 0
0 0
0 0
0 306
0 154x8
0 101x4

RESOURCES 101x4,154x8,306, 101x4,154x8,306
508

TOTAL SPAN

TOTAL HOURS

TIME
0.00
0.40
0.00
0.07
133
0.00
0.40
0.00

213

2.20

1]
(o]

NoOoOONbsbWON--mM

n/p

=]
2
©



O.A.

FUNCTION

SOV A WN =

eTe

Pace 2 Rev *D*

BW3-1/5-Oct 5 Single End

450

Install & bond the remaining 77 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

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
101x4,155x2,528
1,51,151,158,301

oOo0oo0oo0oo

RESOURCES 1,51,101x4,151,

12782 Brogan/MMAG

155x2,158,301,
528

De-Allocate
0

0
0
0
0

o

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

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

TOTAL SPAN

TOTAL HOURS

TIME
0.64
0.00
0.64
321
0.20
1.07
0.00
0.53

3.85

5.76

0
o

NMbhawWwwWwWwNnN-MmMm

n/p
n/p
n/p
n/p



6TE

O.A.

FUNCTION

1

oVvENOOLWN

Page 2 Rev "D*

BW3-1/5-Oct § Single End

Epoxy tops of tubes, install shear plales, layer eight
: Allocate De-Allocate
Apply beads of epoxy in between the tubes (8 passes) and to the tops of the 101x3,301 301

tubes (8 passes)
Load the shear plates and position, place bonding weights

12/7/82  Brogan/MMAG

1,2,51,151 1,2,51,101x3,151

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

TOTAL SPAN

TOTAL HOURS

TIME
1.33

0.80

213

2.13

SEQ
1 n/s

2 nis



BW3-1/5-Oct 5 Single End

O.A. 452

install & bond 7 fiducial tubes in stereo layer nine

FUNCTION Allocate De-Allocate TIME SEQ
1 Allocate tubes 101,555 0 0.00 1
2 Attach 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 nlp
5 Insert tubes into the side plates, pin in place and cure epoxy 0 0 1.17 4 nlp
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
co 10
'\
()

RESOURCES 101x4,154x7,306, 101x4,154x7,306
555

TOTAL SPAN 1.87

TOTAL HOURS 1.93

Page 2 Rev "D" 12/782 Brogan/MMAG



rge

O.A.

FUNCTION

SO@NOIOAEWN =

Page 2 Rev "D"

BW3-1/5-Oct 5 Single End

453

Install & bond the remaining 62 tubes in stereo layer nine

Attach standard strongback to the drift cell tube
Allocate resources

Apply epoxy to the tube
Insert tuba into side plales, pin in position, remove strongback

Apply epoxy and install the twenty one 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

127782 Brogan/MMAG

Allocate
101x4,155x2,561
1,51,151,158,301

o

OCO0O0O0O0

RESOURCES 1,51,101x4,151,
155x2,158,301,
561

De-Allocate
0
0
0
0
0
0

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

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

TOTAL SPAN

TOTAL HOURS

TIME
0.52
0.00
0.52
258
0.70
1.07
0.00
0.53

3.10

5.39

[72)
o]

NHWWWWN-m

n/p
n/p
n/p
n/p



BW3-1/5-Oct 5 Single End

Epoxy tops of tubes, install shear plates, layer nine
FUNCTION Allocate De-Allocate
1 Apply beads of epoxy in between the tubes (7 passes) and to the tops of the 101x3,301 30t
2 Load the shear plates and position, place bonding weights 1,2,51,151 1,2,51,101x3,151
3
4
5
6
7
8
co 9
N 10
oo
RESOURCES 1,2,51,101x3,151, 1,2,51,101x3,151,
301 301
TOTAL SPAN
TOTAL HOURS

Page 2 Rev D" 12/792 Brogan/MMAG

TIME
1.17
0.80

1.97

1.97

SEQ
1 n/s
2 nis



£ce

O.A.

FUNCTION

SOONOINHEWON =

Page 2 Rev °D”

BW3-1/5-Oct 5 Single End

455

Install & bond 7 fiducial tubes in stereo layer ten

Allocate tubes

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

127792 Brogan/MMAG

Allocate De-Allocate
556,101x4 0
154x7 0
306 0
0 0
0 0
0 306
0 101x4
0 154x7

RESOURCES 101x4,154x6,306, 101x4,154x6,306
556

TOTAL SPAN

TOTAL HOURS

TIME
0.00
0.35
0.00
0.06
117
0.00
0.35
0.00

1.87

1.93

(7]
[»]

NoOnbdbdwNn-~M

n/p

2
=
©
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O.A.

FUNCTION

SPCOENDdPNEWN ~

Page 2 Rev °D"

BW3-1/5-Oct 5 Single

456

Install & bond the remaining 62 tubes in stereo layer ten

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 twenty four 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

End

Allocate
101x4,155x2,562
1,51,151,158,301

0

0
0
0
0
0

RESOURCES 1,51,101x4,151,

12/702 Brogan/MMAG

155x2,158,301,
562

De-Allocate
0

0
0
0
0
0

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

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

TOTAL SPAN

TOTAL HOURS

TIME

0.52
0.00
0.52
258
0.80
1.07
0.00
0.53

3.10

5.49

(%]
o

ODdWWwWwwNn-m

n/p
n/p
n/p
n/p



Cce

O.A.

FUNCTION
1

SVONOUAEWN

Page 2 Rev *D"

BW3-1/5-Oct 5 Single End

457
Epoxy tops of tubes, install shear plates, layer ten
Allocate De-Allccate
Apply beads of epoxy in between the tubes (7 passes) and to the tops of the 101x3,301 301
tubes (7 passes)
Load the top plates and position, place bonding weights 1,2,51,151 1,251,101x3,151

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

TOTAL SPAN

TOTAL HOURS

12/7/92  Brogan/MMAG

TIME
147

0.80

1.97

1.97

SEQ
1 n/s

2 nis



O.A.

FUNCTION

ace
oVvOENONAEWN -

Page 2 Rev *D"

BW3-1/5-Oct 5 Single End

458

Assemble top edge members to the side & top plate

Remove the top edge details from storage and place on side plate edge

Install bolts thru edge members into side plates and torque bolts

12/792 Brogan/MMAG

RESOURCES

Allocate
1,51,101x3
101

1,51,101x4

De-Allocate
1.51
101x4

1,51,101x4

TOTAL SPAN

TOTAL HOURS

TIME
0.93
3.89

4.82

4.82

SEQ

-



Lct

O.A.

FUNCTION

SPOENONEWN -

Page 2 Rev D"

BW3-1/5-Oct 5 Single End

459

Electrical harness and plumbing installation and hook-up

Allocate resources

Install gas manafolds and connect Tygon tubing to the drift tubes

Locate & secure the tube wiring harness, connect the leads to the drift tubes
De-allocate resources

Allocate resources

Preform inline mig leak test, pressurize the complet system, verify pressure drop
Preform inline mig electrical test, hook test tool (computer) and run test sequence
De-allocate resources

Allocate De-Allocate TIME
101x6 0 0.00

0 0 5.65

0 0 2.83

0 101x6 0.00
102x2,160 0 0.00
0 0 11.30

0 0 5.65

0 102x2,160 0.00

RESOURCES 101x6,102x2,160 101x6,102x2,160

127792 Brogan/MMAG

TOTALSPAN  16.95

TOTALHOURS  25.43

2]
(o]

onnndawDNN-—-M



BW3-1/5-Oct 5 Single End

O.A. 460
Assemble outer side plates
FUNCTION Allocate
1 Remove the side plates from staging area and locate in the final assembly tool 101x4
2 Bolt the side plates to the assembly 0
3
4
5
6
o 7
no 8
co 9
10

RESOURCES 101x4

Page 2 Rev "D" 12/7/92 Brogan/MMAG

De-Allocate
0
101x4

101x4

TOTAL SPAN

TOTAL HOURS

TIME
3.06
5.09

8.15

8.15

SEQ



O.A.

FUNCTION

WA -

58

(W

—
Se®~NBW

Page 2 Rev "D*

BW3-1/5-Oct 5 Single End

461

Remove the MBW3-1/5-Oct 5 module from the tool and place in storage

Allocate De-Allocate
Remove all looling pins and other attachment devises 104 0
Hemove the module spreader beam from storage and move to the work station 54,157 0
Attach the spreader drops to the BW3 module and remove from the tool 0 152
Move the module to the storage area, place on the rotation/insertion tool and roll 159 159,515
transfer into the module storage area
Place the spreader back into the storage area 0 54,104,157

RESOURCES 54,104,157,159 54,104,152,157,
159,515

TOTAL SPAN

TOTAL HOURS

1277/92  Brogan/MMAG

TIME
0.20
0.20
0.20
0.20

0.20

1.00

1.00

S W - M

wn
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BW3 Production

Activity = 72

BW3-2/4-5 Prod

OAs = 465-501

Functions = 1530-1738



TEE

Page 1

Rev °E*

BW3-2/4-Oct 5 Singie Middie, 2 Units, Activiyt #72
465 466 467 468 469
1,51,101x4 1,51,101x4,105, 1,2,51,101x5,151, [101x4,154x7,306, 1,51,101x4,151,
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
1,51,101x4 1,51,101x4,105 1,2,51,101x5,151, 101x4,154x7,306 1,51,101x4,151,
301 155x2, 158,301
5.0
474 473 472 471 470
101x4,154x7,308, 1,2,51,101x3,151, 1,51,101x4,151, 101x4,154x7,306, 1,2,51,101x3,151,
503 301 155x2,158,301, 502 301
Install & bond 7 Epoxy diagona! Install & bond the Install & bond 7 Epoxy diagonal
fiducial tubes in stiffeners & tops of| remaining 61 fiducial tubes in stiffeners & tops of
theta layer three ¢ | tubes, install ¢ tubes intheta < theta layer two tubes, install
stiffeners & plates) layer two [€ stiffeners & plates|
27 layer two 5.0 1.9 2.7 layer one
101x4,154x7,306 1,2,51,101x3,151, 1,51,101x4,151, 101x4,154x7,306 1,2,51,101x3,151,
301 155x2,158,301 301
19
* 475 476 ‘ 477 478 479
1,51,101x4,151, 1,2,51,101x3,151, 101x4,154x7,3086, 1,51,101x4,151, 1,2,51,101x3,151,
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 of fiducial tubes in remaining 61 stiffeners & tops of
-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 27 1.9 5.0 layer four
1,51,101x4,151, 1,2,51,101x3,151, 101x4,154x7,306 1,51,101x4,151, 1,2,51,101x3,151,
155x2,158,301 301 155x2,158,301 ___3o1
2.7
483 482 481 ¢ 480
101x4,154x8,306, 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 Install & bond 8
fiducial tubes in tubes, install remaining 70 fiducial tubes in
< | phi layer six < shear plates, layer < | tubes in phi layer < | philayer five
five five
22 2.3 5.7 22
101x4,154x8,306 1.2,51,101x3,151, 1,51,101x4,151, 101x4,154x8,306
301 155x2,158,301
12/9/92 Brogan/MMAG



AN

BW3-2/4-Oct 5 Single Middie, 2

Units,

Activity #72

Page 2 Rev 'E*

484 485 486 - 487
1,51,101x4,151, 1,2,51,101x3,151, 101x4,154x8,306, 1,51,101x4,151,
155x2,158,301, 301 507 155x2,158,301,

Install & bond the Epoxy tops of Install & bond 8 Install & bond the
remaining 70 tubes, install fiducial tubes in remaining 70
tubes in phi layer > shear plates, layer] > phi layer seven. > tubes in phi layer >
six six seven
5.7 23 . 22 ‘ 5.7
1.51,101x4,151, 1.251,101x3,151, 101x4,154x8,306 1,51,101x4,151,
165x2,158,301 301 155x2,158,301

493 ‘ 492 491 490
1,51,101x4,151, 101x4,154x7,306, 1,2,51,101x3,151, 1,51,101x4,151,
155x2,158,301, 509 301 155x2, 158,301,

Install & bond the Install & bond 7 Epoxy tops of Install & bond the
remaining 60 fiducial tubes in tubes, install remaining 70
tubes in stereo ¢ stereo layer nine shear plates, layer] ¢ | tubes in phi layer <
layer nine [ eight eight
1.9 23 ) 5.9 22
1,51,101x4,151, 101x4,154x7,306 1,2,51,101x3,151, 1,51,101x4,151,
155x2,158,301 301 155x2,158,301
5.6

494 ‘ 495 496 497

1,2,51,101x3,151, 101x4,154x7,306, 1,51,101x4,151, 1,2,51,101x3,151,
301 510 155x2,158,301, 301

Epoxy tops of Install & bond 7 Install & bond the Epoxy tops of

tubes, install fiducial tubses in remaining 60 tubes, install
shear plates, layer, > stereo layer ten > tubes in stereo > shear plates, layer

nine layer ten ten >
_ 22 1.9 5.7 2.0

1,2,51,101x3,151, 101x4,154x7,306 1,51,101x4,151, 1,2,51,101x3,151,

301 155x2,158,301 301

501 500
54,104,157,159 101x4
Remove the Assemble outer
MBW3-2/4-Oct 5 side plates
module from the < | < |
< tool and place in
1.0 storage 84 24.2
54,104,152,157, 101x4
. 159,514

12/9/92 Brogan/MMAG

488

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

Epoxy tops of
tubes, install
shear plates, layer]
seven

1,251,101x3,151,
301

23
489

101x4,154x8,306,
508

Install & bond 8
fiducial tubes in
phi layer eight

101x4,154x8,306

498

1.51,101x4

Assemble top
edge members to
the side & top
plate

1,51,101x4

6.5
499

101x6,102x2,160

Electrical harness

and plumbing

installation and
hook-up

101x6,102x2,160
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Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Regsource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resgsource
Resource
Resource
Resource
Resource
Resource

1

2
51
54
101
102
104
105
151
152
154
155
157
158
159
160
301
306
501
502
503
504
505
506
507
508
509
510
514
521
522
523
524
525
526
527
528
529
530

Activity 72 BW3-2/4-5 Prod

Sl

ing

Vacuum Sling
LitHoist AsyBld
HvyHoist AsyBld

Wo

rker

Test Engineer
Rigger Crew
Alignment Crew
Bonding Weights
FinalAssblyTool
FidTubeStrgback
Tube Strongback
Mod Sprder Beam
TubeBondingRack
BWTRotationTool
BW1TestComputer
lhr AdhesivDisp

BW3

Glue Disp
Th 1 F/T
Th 2 F/T
Th 3 F/T
Th 4 F/T
Phi 5 F/T
Phi 6 F/T
Phi 7 F/T
Phi 8 F/T
str9 F/T

7BW3 Str 10 F/T
MBW3-2/4-0CT 5

71
71

BW3
BW3
BW3
BW3
BW3
BW3
BW3
BW3
BW3
BW3

Theta 1
Theta 2
Theta 3
Theta 4
Phi 5 Tu
Phi 6 Tu
Phi7 Tub
Phi 8 Tu
Streo9 T
Str 10 T

Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated

Allocated

Allocated
Allocated

25
11
25

139

N - N~ N
e e O b O B et b b et N

[y
S o . Y S S S S ST W S ey

Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated

25
11
25

139

N
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Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
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Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
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Pee

O.A.

FUNCTION

Page 1

oPENOINHEWN =

Rev °E*

BW3-2/4-Oct 5 Single Middle, Activiyt #72

465

Assemble side and end plates, bottom edge members and gussets

Remove side plates (4) from storage and place in vertical support rack
Remove bottom edge detaiis from storage and place on side plate edge
Install bolts thru edge members into side plates and torque bolts

Finish O.A.

RESOURCES

1277192 Brogan/MMAG

Allocate
1,51,101x4
0
0
0

1,51,101x4

De-Allocate
0
1,51
101x4
0

1,51,101x4

TOTAL SPAN

TOTAL HOURS

TIME
1.58
0.53
420
0.00

5.78

6.31

W= mMm



O.A.

FUNCTION

1
2
3
4
5
6

o 7

o 8

ot 9
10

Page 1

Rev *E*

BW3-2/4-Oct 5 Single Middle, Actlviyt #72

466

Load & locate onto final assembly fixture

Allocate
move the plates (4) from the vertical support rack to the final assembly tool 1,51,101x4,152
Pin the plates thru the tooling holes to the tool side suports and secure 0
Assemble the sides into “box" using the corner plates (4 places) and bolts 0
Verity the alignment of the "box" 105

RESOURCES 1,51,101x4,105,
152

1277092 Brogan/MMAG

De-Allocate TIME
1,51 1.10

0 2.10
101x4 5.30
105 0.25

1.51,101x4,105

TOTAL SPAN 6.65

TOTAL HOURS 8.75

WNN -m



Install & bond bottom plate details
FUNCTION

1 Allocate resources

2

3

4

5 De-allocate resources
Co 6 Cure epoxy
& 7 Remove bonding weights
c 8

9

10

Page 1 Rev "E* 12/782 Brogan/MMAG

BW3-2/4-Oct 5 Single Middle,

Apply epoxy to the bottom edge members at bottom plate interface
Apply epoxy to one side of the doubler strips and locate in tool
Load sections of bottom plates and position, place bonding weights

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

Activiyt #72

Allocate De-Allocate
1,2,51,101x5,151, 0
301

0 0

0 0

0 0

0 1,2,51,101x5,301

0 0

1,51,101x2 1.51,101x2,151

301 301

TOTAL SPAN
TOTAL HOURS

TIME
0.00

231
231
8.40
0.00
1.00
2.10

11.50

16.12

SEQ

GAbsbwmmNON




BW3-2/4-Oct 5 Single Middle, Activiyt #72

O.A. 468

Install & bond 7 fiducial tubes in theta layer one

FUNCTION
1 Allocate tubes
2 Attach fiducial strong back to drift cell tubes
3 Allocate resouices
4 Apply epoxy to the tubes
5 Insert tubes into the side plates, pin in place and cure epoxy
co 6 De-allocate resources
S 7 Remove strongbacks and store
g 8 De-allocate resources
' 9
10

Page 1 Rev "E* 12/792 Brogan/MMAG

Allocate
501,154x7
101x4
306
0

0
0
0
0

501

De-Allocate
0

RESOURCES 101x4,154x7,306, 101x4,154x7,306

TOTAL SPAN

TOTAL HOURS

TIME
0.00
0.35
0.00
0.06
117
0.00
0.35
0.00

1.87

1.93

(1]
(o]

NoobLsdsWwWwN-am

=)
=
©

n/p



BW3-2/4-Oct 5§ Single Middle, Activiyt #72

O.A. 469

Install & bond the remaining 61 tubes in theta layer one

¢

FUNCTION Allocate De-Allocate TIME SEQ

1 Attach standard strongback to the drift cell tube 101x4,155x2,521 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 np
4 Insert tube into side plates, pin in position, remove strongback 0 0 2.54 3 np
5 Position the alignment racks, pull vacuum, add weight and cure 0 0 0.93 3 np
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

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 "E" 12/7/82 Brogan/MMAG



FUNCTION

1

2

3

4

5
w g
o 8
< 9

10

Page 1 Rev °E°

BW3-2/4-Oct 5 Single Middie,

470

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 (7 passes)
Load the shear plates and position, place bonding weights

Activiyt #72

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

0

De-Allocate
0
301
1,2,51,101x3,151

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

127792 BroganyMMAG

301

301

TOTAL SPAN
TOTAL HOURS

TIME
1.13
0.58
1.00

2.7

2.1

SEQ

2 nls
3 n/is



BW3-2/4-Oct 5 Single Middle, Activiyt #72

O.A. 471

Install & bond 7 fiducial tubes in thela layer two

FUNCTION Allocate De-Allocate

1 Allocate tubes 502,154x7 0

2 Attach fiducial strong back to drift cell tubes 101x4 0

3 Allocate resources 306 0

4 Apply epoxy to the tubes 0 0

5 Insert tubes into the side plates, pin in place and cure epoxy 0 0
o 6 De-allocate resources 0 306
- 7 Remove strongbacks and store 0 154x7
o 8 De-allocate resources 0 101x4

9

10

RESOURCES 101x4,154x7,306, 101x4,154x7,306
502

TOTAL SPAN

TOTAL HOURS

Page 1t Rev "E" 12/7892 Brogan/MMAG

TIME
0.00
0.35
0.00
0.06
1.17
0.00
0.35
0.00

1.87

1.93

n
o
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3 3
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BW3-2/4-Oct 5 Single Middle, Activiyt #72

O.A. 472

FUNCTION

TPE

Page 1

SPODNONAEWN -

Rev “E*

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

12/7/92 Brogan/MMAG

Allocate
101x4,155x2,522
1,51,151,158,301

OO0 O00O0

RESOURCES 1,51,101x4,151,

165x2,158,301,
522

De-Allocate
0
0
0
0
0
1,51,155x2,301
101x4,151,158

1,51,101x4,151,

155x2,158,301

TOTAL SPAN

TOTAL HOURS

TIME
0.51
0.00
0.51
2.54
0.93
0.00
0.47

3.52

4.96

wn
[»]

NbdbWwWwnNn-mMm

n/p
n/p

p=)
=
©



BwW3-2/4-Oct 5 Single Mlddle, Activiyt #72

O.A. 473
Epoxy diagonal stilfeners & tops of tubes, install stitfeners & plates, layer two
FUNCTION Allocate De-Allocate TIME SEQ
1 Apply epoxy to the diagonal stiffeners and place into the assembly 101x3,301 0 1.13 1
2 Apply epoxy to the tops of the tubes (7 passes) 1,251,151 301 0.58 2 n/ls
3 Load the shear plates and position, place bonding weights 0 1,2,51,101x3,151 1.00 3 nis
4
5
o 6
= 7
o 8
9
10

RESOURCES 1,251,101x3,151, 1,2,51,101x3,151,
301 301

TOTAL SPAN 2N

TOTAL HOURS 2.7

Page 1 Rev "E* 127792 Brogan/MMAG



BW3-2/4-Oct 5 Singie Middle, Activiyt #72

O.A. 474

FUNCTION
1
2
3
4
5
o 6
NS 7
e 8
9
10

Page 1

Rev "E"

Install & bond 7 fiducial tubes in theta layer three

Allocate tubes

Attach fiducial strong back to drift cell tubes

Allocate resources

Apply epoxy to the tubes

Insent tubes into the side plates, pin in place and cure epoxy
De-allocate resources

Remove strongbacks and store

De-allocate resources

12/7/92 Brogan/MMAG

Allocate
503,154x7
101x4
306

[~

De-Allocate
0

RESOURCES 101x4,154x7,306, 101x4,154x7,306

503

TOTAL SPAN

TOTAL HOURS

TIME
0.00
0.35
0.00
0.06
1.17
0.00
0.35
0.00

1.87

1.93

(7))
o

NoOaAsabAWN~~M

S 3
S S
T o



BW3-2/4-Oct 5 Single

O.A. 475
Install & bond the remaining 61 tubes in theta layer three
FUNCTION
1 Attach standard strongback to the drift cell tube
2 Allocate resources
3 Apply epoxy to the tube :
4 Insert tuba into side plates, pin in position, remove strongback
5 Position the alignment racks, pull vacuum, add weight and cure
o
M 6 De-allocate resources
= 7 Release the vacuum, remove the weights and the alignment racks
8
9
10

Page 1 Rev "E* 12/792 Brogan/MMAG

Middle, Activiyt #72

Allocate
101x4,155x2,523
1,51,151,158,301

0

0
0

(=~}

RESOURCES 1,51,101x4,151,
155x2,158,301,
523

De-Allocate
0

0
0
0
0

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

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

TOTAL SPAN

TOTAL HOURS

TIME
0.51
0.00
0.51
2.54
0.93

0.00
0.47

3.52

4.96

WWwWwwNn-m

N

n/p
n/p
n/p



O.A.

FUNCTION
1
2
3
4
5
W 6
W 7
an 8
9
10
Page 1 Rev "E°

BW3-2/4-Oct 5 Single Middle, Activiyt #72

476

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

12/792 Brogan/MMAG

Allocate De-Allocate
101x3,301 0
1,251,151 301

(4] 1,2,51,101x3,151

RESOURCES 1,2,51,101x3,151, 1,2,51,101x3,151,
30t 30t

TOTAL SPAN

TOTAL HOURS

TIME
1.13
0.58
1.00

2.71

2.7

SEQ

2 n/s
3 n/is



BW3-2/4-Oct 5 Single Middle, Activiyt #72

O.A. 477

Install & bond 7 fiducial tubes in theta layer four

FUNCTION Allocate De-Allocate TIME 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 308 0 0.00 3

4 Apply epoxy to the tubes 0 0 0.06 4 nlp

5 Insert tubes into the side plates, pin in place and cure epoxy 0 0 1.17 4 nip
Co 6 De-allocate resources 0 306 0.00 5
Bl 7 Remove strongbacks and store 0 154x7 0.35 6
oft 8 De-allocate resources 0 101x4 0.00 7

9

10

RESOURCES 101x4,154x7,306, 101x4,154x7,306
504

TOTAL SPAN 1.87

TOTAL HOURS 1.93

Page 1 Rev "E" 12/7092 Brogan/MMAG



BW3-2/4-Oct 5 Single

O.A. 478

FUNCTION

Lpe

Page 1

N daWN -

-3 IOV ]

Rev "E*

Install & bond the remaining 61 tubes in theta layer four

Attach standard strongback to the drift celt 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

127792 Brogan/MMAG

Middle, Activiyt #72

Allocate
101x4,155x2,524
1,51,151,158,301

0

0
0

oo

RESOURCES 1,51,101x4,151,
155x2,158,301,
524

De-Aliocate
0

0
0
0
0

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

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

TOTAL SPAN

TOTAL HOURS

TIME
0.51
0.00
0.51
254
0.93

0.00
0.47

3.52

4.96

SEQ

n/p
nip
nip



O.A.

FUNCTION

8p¢E

Page 1
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BW3-2/4-Oct 5 Single Middle, Actlviyt #72

479

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 (7 passes)
Load the shear plates and position, place bonding weights

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

0

De-Allocate
0
301
1,2,51,101x3,151

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

12/792 Brogan/MMAG

301

301

TOTAL SPAN

TOTAL HOURS

TIME
1.13
0.58
1.00

a2mn

r &4

SEQ

2 n/s
3 n/s



O.A.

FUNCTION

6P¢E

Page 1
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BW3-2/4-Oct 5 Single Middle, Activiyt #72

480

Install & bond 8 fiducial tubes in phi layer five

Allocate tubes

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

12/792 Brogan/MMAG

Allocate De-Allocate
505,154x8 0
101x4 0
306 0
0 0
0 0
0 306
0 154x8
0 101x4

RESOURCES 101x4,154x8,306, 101x4,154x8,306
505

TOTAL SPAN

TOTAL HOURS

TIME
0.00
0.40
0.00
0.07
1.33
0.00
0.40
0.00

213

2.20

[%1]
(o]

~N~NoonbsabwnNd-—-Mm

=]
Y
©

n/p



O.A. 481

FUNCTION

nGgg

Page 1

DN oW -
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BW3-2/4-Oct 5§ Single

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

1277192

Brogan/MMAG

Middie, Activiyt #72

Allocate De-Allocate
101x4,155x2,525 0
1,51,151,158,301 0

0 0
0 0
0 0
0 1,51,155x2,301
0 101x4,151,158

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

525
TOTAL SPAN

TOTAL HOURS

TIME
0.58
0.00
0.58
292
1.07

0.00
0.53

4.03

5.68

Wwwnn-—-m

oy o

n/p
n/p
n/p
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BW3-2/4-Oct 5 Single Middle, Activiyt #72

O.A. 482
Epoxy tops of tubes, install shear plates, layer five
FUNCTION Allocate De-Allocate
1 Apply beads of epoxy in between the tubes (8 passes) and lo the tops of the 101x3,301 301
tubes (8 passes)
2 Load the shear plates and position, place bonding weights 1,251,151 1,2,51,101x3,151
3
4
o 5
6
7
8
9
10

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

TOTAL SPAN

TOTAL HOURS

TIME
1.33

1.00

233

233

SEQ
1 n/s

2 nls



BW3-2/4-Oct 5 Single Middle, Activiyt #72

O.A. 483

Install & bond 8 fiducial tubes in phi layer six
FUNCTION
Allocate tubes
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

cqg
SOONRNHEWN =

Page 1 Rev "E" 12/792 Brogan/MMAG

Allocate
506,154x8
101x4
306

0O0O0O0O0

De-Allocate
0

RESOURCES 101x4,154x8,306, 101x4,154x8,306

506

TOTAL SPAN

TOTAL HOURS

TIME
0.00
0.40
0.00
0.07
1.33
0.00
0.40
0.00

213

2.20

(7))
o]

NoOhAMWNMD--M

2
>~
©

n/p



O.A.

FUNCTION

1
2
3
4
5

o
6

a1y

b 8
9
10

Page 2 Rev °E"

BW3-2/4-Oct 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

12/7/92 Brogan/MMAG

Allocate
101x4,155x2,526
1.51,151,158,301

0

0
0

oo

RESOURCES 1,51,101x4,151,

155x2,158,301,
526

De-Allocate
0

0
0
0
0

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

1,51,101x4,151,

155x2,158,301

TOTAL SPAN

TOTAL HOURS

TIME
0.58
0.00
0.58
2.92
1.07

0.00
0.53

4.03

5.68

WWwWwwNn-m

(3, -3

n/p
n/p
n/p



BW3-2/4-Oct 5§ Single Middle, Activity #72

O.A. 485
Epoxy tops of tubes, install shear plates, layer six
FUNCTION Allocate De-Allocate
1 Apply beads of epoxy in between the tubes (8 passes) and to the tops of the 101x3,301 301
fubes (8 passes)
2 Load the shear plates and position, place bonding weights 1,2,51,151 1.2,51,101x3,151
3
4
V& 5
O] 6
o) 7
8
9
10

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

TOTAL SPAN

TOTAL HOURS

Page 2 Rev "E* 12/792 Brogan/MMAG

TIME
1.33

1.00

233

233

SEQ
1 n/s

2 n/s



O.A.

FUNCTION
1

<
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BW3-2/4-Oct 5 Single Middle, Actlvity #72

486

Install & bond 8 fiducial tubes in phi layer seven

Allocate tubes

Attach fiducial strong back to drift cell tubes

Allocate resources

Apply epoxy to the tubes

Insent tubes into the side plates, pin in place and cure epoxy
De-allocate resources

Remove strongbacks and store

De-allocate resources

12/7/92 Brogan/MMAG

Allocate
507,154x8
101x4
306

00000

De-Allocate
0

RESOURCES 101x4,154x8,306, 101x4,154x8,306

507

TOTAL SPAN

TOTAL HOURS

TIME
0.00
0.40
0.00
0.07
1.33
0.00
0.40
0.00

213

2.20



O.A.

FUNCTION
1
2
3
4
5
W
SR
on 8
9
10
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BW3-2/4-Oct 5 Single

487

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

12/7/92 Brogan/MMAG

Middle, Actlvity #72

Allocate De-Allocate
101x4,155x2,527 0
1,51,151,158,301 0

0 0
0 0
0 0
0 1.51,155x2,301
0 101x4,151,158

RESOURCES 1,51,101x4,151, 1,51,101x4,151,
155x2,158,301,  155x2,158,301
527
TOTAL SPAN

TOTAL HOURS

TIME
0.58
0.00
0.58
2.92
1.07

0.00
0.53

403

5.68

WWwWwNh-m

N M~

n/p
n/p
n/p



BW3-2/4-Oct 5 Single Middle, Activity #72

Epoxy tops of tubes, install shear plates, layer seven
FUNCTION Allocate De-Allocate
1 Apply beads of epoxy in between the tubes (8 passes) and to the tops of the 101x3,301 301
tubes (8 passes)
2 Load the shear plates and position, place bonding weights 1,2,51,151 1,2,51,101x3,151
3
4
o g
a
- 8
9
10

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

TOTAL SPAN

TOTAL HOURS

Page 2 Rev "E” 12/7/92 Brogan/MMAG

TIME
133

1.00

233

233

SEQ
1 nis

2 n/s



O.A.

FUNCTION
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BW3-2/4-Oct 5 Single Middle, Activity #72

489

Install & bond 8 fiducial tubes in phi layer eight

Allocate tubes

Attach fiducial strong back to drift cell tubes

Allocate resources

Apply epoxy fo the tubes

Insert tubes into the side plates, pin in place and cure epoxy
De-allocate resources

Remove strongbacks and store

De-allocate resources

12/792 Brogan/MMAG

Allocate De-Allocate
508,154x8 0
101x4 0
306 0
0 0
0 0
0 306
0 154x8
0 101x4

RESOURCES 101x4,154x8,306, 101x4,154x8,306
508

TOTAL SPAN
TOTAL HOURS

TIME
0.00
0.40
0.00
0.07
133
0.00
0.40
0.00

213

220

[%2]
o

NowunasbhwNn-M

n/p
n/p



BW3-2/4-Oct 5 Single Middle, Activity #72

O.A. 490

Install & bond the remaining 70 tubes in phi layer eight

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 Apply epoxy and install the six load distributors at specified locations
o 6 Position the alignment racks, pull vacuum, add weight and cure
cn 7 De-allocate resources
o 8 Release the vacuum, remove the weights and the alignment racks

9

10

Allocate
101x4,155x2,528
1.51,151,158,301

OO0OO0OO0O0O0O

RESOURCES 1,51,101x4,151,

Page 2 Rev "E* 12/7892 Brogan/MMAG

155x2,158,301,
528

De-Allocate
0

0
0
0
0

o

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

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

TOTAL SPAN

TOTAL HOURS

TIME
0.58
0.00
0.58
2.92
0.20
1.07
0.00
0.53

403

5.88

(%)
o

NHhLWLWLWWN--mMm

n/p
n/p
n/p
n/p



O.A.

FUNCTION
1
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BW3-2/4-Oct 5 Single Middle, Activity #72

Epoxy tops of tubas, install shear plates, layer eight
Allocate De-Allocate
Apply beads of epoxy in between the tubes (8 passas) and to the tops of the 101x3,301 301
tubes (8 passes)
Load the shear plates and position, place bonding weights 1.2,51,151 1,2,51,101x3,151
RESOURCES 1,2,51,101x3,151, 1,2,51,101x3,151,
301 301
TOTAL SPAN
TOTAL HOURS
12/792 Brogan/MMAG

TIME SEQ
1.33 1 nis
1.00 2 nls
233
233



BW3-2/4-Oct 5 Single Middie, Activity #72

O.A. 492

Install & bond 7 fiducial tubes in stereo layer nine

FUNCTION Allocate De-Allocate

1 Allocate tubes 509,154x7 0

2 Attach fiducial strong back to drift cell tubes 101x4 0

3 Allocate resources 306 0

4 Apply epoxy fo the tubes 0 0

5 Insert tubes into the side plates, pin in place and cure epoxy 0 0
(%) 6 De-allocate resources 0 306
lop) 7 Remove strongbacks and store 0 154x7
= 8 De-allocate resources 0 101x4

9

10

RESOURCES 101x4,154x7,306, 101x4,154x7,306
509

TOTAL SPAN

TOTAL HOURS

Page 2 Rev "E" 12/7/92 Brogan/MMAG

TIME
0.00
0.35
0.00
0.06
1.17
0.00
0.35
0.00

1.87

1.93

n
O
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O.A.

FUNCTION

Page 2 Rev "E"

BW3-2/4-Oct 5 Single Middle, Activity #72

493

Install & bond the remaining 60 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

Apply epoxy and install the twenty one 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 De-Allocate
101x4,155x2,529 0
1,51,151,158,301 0

0 0
0 0
0 0
0 0
0 1,51,155x2,301
0 101x4,151,158

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

12/7092 Brogan/MMAG

155x2,158,301,  155x2,158,301
529

TOTAL SPAN

TOTAL HOURS

TIME
0.50
0.00
0.50
250
0.70
0.93
0.00
047

3.47

5.60

n
o

LWLndwLWwLwwWwwWwNn-—-mM

n/p
n/p
n/p
n/p



BW3-2/4-Oct 5 Single Middle, Activity #72

£9¢

O.A. 494
Epoxy lops of tubes, install shear plates, layer nine
FUNCTION Allocate De-Allocate TIME  SEQ
1 Apply beads of epoxy in batween the tubes (7 passes) and to the tops of the 101x3,301 301 117 1 n/s
2 Load the shear plates and position, place bonding weights 1,251,151 1,2,51,101x3,151 1.00 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 217

TOTAL HOURS 217

Page 2 Rev "E* 12/7/92 Brogan/MMAG



BW3-2/4-Oct 5 Single Middle, Activity #72

O.A. 495

Install & bond 7 fiducial tubes in stereo layer ten

FUNCTION Allocate De-Allocate TIME SEQ
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 nlp
5 Insert tubes into the side plates, pin in place and cure epoxy 0 0 1.17 4 nlp
co 6 De-allocate resources 0 306 0.00 5
o) 7 Remove strongbacks and store 0 154x7 0.35 6
N 8 De-allocate resources 0 101x4 0.00 7
9
10

RESOURCES 101x4,154x7,306, 101x4,154x7,306
510

TOTAL SPAN 1.87

TOTAL HOURS 1.93

Page 2 Rev "E" 1277092 Brogan/MMAG



BW3-2/4-Oct 5 Single Middle, Activity #72

O.A. 496

Install & bond the remaining 60 tubes in stereo layer ten

FUNCTION Allocate De-Allocate TME  SEQ
1 Attach standard strongback to the drift cell tube 101x4,155x2,530 0 0.50 1
Allocate resources 1,51,151,158,301 0 0.00 2
3 Apply epoxy to the tube 0 0 0.50 3 np
4 Insert tube into side plates, pin in position, remove strongback 0 0 250 3 np
5 Apply epoxy and install the twenty four load distributors at specified locations 0 0 0.80 3 np
(V) 6 Position the alignment racks, pull vacuum, add weight and cure 0 0 0.93 3 np
(op] 7 De-allocate resources 0 1,51,155x2,301 0.00 4
Cl 8 Release the vacuum, ramove 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
530

TOTAL SPAN 3.47

TOTAL HOURS 5.70

Page 2 Rev'E' 127792 Brogan/MMAG



BW3-2/4-Oct 5 Single Middle, Activity #72

O.A. 497
Epoxy tops of tubes, install shear plates, layer ten
FUNCTION Allocate
1 Apply beads of epoxy in between the tubes (7 passes) and to the tops of the 101x3,301
2 Load the top plates and position, place bonding weights 1,2,51,151
3
4
5
o) 6
op) 7
o 8
9
10

Page 2 Rev °E"

1277192

Brogan/MMAG

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

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

301

301

TOTAL SPAN

TOTAL HOURS

TIME
1.17
0.80

1.97

1.97

SEQ
1 n/s
2 nls



O.A.

FUNCTION

1

29¢

2
3
4
5
6
7
8
9

e

0

Page 2 Rev "E®

498

BW3-2/4-Oct 5 Single Middle, Activity #72

Assemble top edge members to the side & top plate

Remove the top edge details from storage and place on side plate edge
Install bolts thru edge members into side plates and torque bolts

12/7/92 Brogan/MMAG

RESOURCES

Allocate
1,51,101x3
101

1,51,101x4

De-Allocate
1,51
101x4

1,51,101x4

TOTAL SPAN

TOTAL HOURS

TIME
1.26
5.25

6.51

6.51



O.A.

FUNCTION

DN EWN -

R9¢E

Page 2 Rev "E"

BW3-2/4-Oct 5 Single Middle, Activity #72

499

Efectrical harness and plumbing installation and hook-up

Allocate resources

Install gas manafolds and connect Tygon tubing to the drift tubes

Locate & secure the tube wiring harness, connect the leads to the drift tubes
De-allocate resources

Allocate resources

Preform inline mfg feak test, pressurize the complet system, verify pressure drop
with in design specifications

Preform inline mig electrical test, hook test tool (computer) and run test sequence
to verity all connections

De-allocate resources

Allocate
101x6
0
0
0
102x2,160
0

0

0

De-Allocate

102x2,160

RESOURCES 101x6,102x2,160 101x6,102x2,160

12/7/92  Brogan/MMAG

TOTAL SPAN

TOTAL HOURS

TIME
0.00
3.94
2.55
0.00
0.00
11.83

5.92

0.00

1.7

24.24

e WNON~-M
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BW3-2/4-Oct 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 too! 101x4 0 3.15 1
2 Bokt the side plates to the assembly 0 101x4 525 2
3
4
5
6
7
8
9
10

RESOURCES 101x4 101x4

TOTAL SPAN 8.40

TOTAL HOURS 8.40

Page 2 Rev "E" 12/7/92 Brogan/MMAG



O.A.

FUNCTION

& WA -

0L¢

Page 2 Rev "E"

BW3-2/4-Oct 5 Single Middle, Activity #72

501

Remove the MBW3-2/4-Oct 5 module from the too! 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 rotation/insertion tool and rol
transfer into the module storage area

Place the spreader back into the storage area

Allocate De-Allocate
104 0
54,157 0
0 152
159 159,514
0 54,104,157

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

12/7/92 Brogan/MMAG

159,514

TOTAL SPAN

TOTAL HOURS

TIME
0.20
0.20
0.20
0.20

0.20

1.00

1.00

& WN - M



TLE

BW3 Production

Activity = 73

BW3-3-5 Prod

OAs = 505-541

Functions = 1775-1979



BW3-3-Oct 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 & pond 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 8.3 1.5 21.0 25
1,51,101x4 1,51,101x4,105 1,251,101x5,151, 101x4,154x9,306 1,51,101x4,151,
301 155x2,158,301
6.5
514 513 512 51 510
101x4,154x9,306, 1,2,51,¥01x3,151, 1,51,101x4,151, 101x4,154x9,306, 1,2,51,101x3,151,
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 tubes, install remaining 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 25 .
101x4,154x9,306 1,2,51,101x3,151, 1,51,101x4,151, 101x4,154x9,306 1,.2,51,101x3,151,
301 155x2,158,301 301
25 ‘
o 515 516 517 __518 519
~ 1,51,101x4,151, 1,2,51,101x3,151, 101x4,154x§.308. 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, install fiducial fubes 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
6.5 28 25
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 l 155x2,158,301 301
28
523 522 521 ‘ 520
101x4,154x8,306, 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 install & bond 8
fiducial tubes in tubes, install remaining 70 fiducial tubes in
< | phi layer six < shear plates, layer] < [ tubes in phi layer < phi layer five
five five
22 27 5.7
101x4,154x8,306 1,2,51,101x3,151, 1,51,101x4,151, 101x4,154x8,306
301 155x2,158,301

Page 1 Rev°F* 12/9/92 Brogan/MMAG
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BW3-3-Oct 5 Single Center, 1 Unit, Activity #73
524 525 526 527 528
1,51,101x4,151, 1,.2,51,101x3,151, 101x4,154x8,306, 1,51,101x4,151, 1,2,51,101x3,151,
155x2,158,301, 301 507 155x2,158,301, 301
Install & bond the Epoxy tops of Install & bond 8 Install & bond the Epoxy tops of
remaining 70 tubes, install fiducial tubes in remaining 70 tubes, install
tubes ir; i;;hi layer > shear plsati:s. layer] > phi layer seven > tubessi:v ;;l:‘i layer > shear ;s)l;t::. layer
5.7 21 22 5.7
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
2.1
533 532 531 530 * 529
1,51,101x4,151, 101x4,154x7,306, 1,2,51,101x3,151, 1,51,101x4,151, 101x4,154x8,306,
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 ¢ tubes in phi layer ¢ phi layer aight
layef nine eight - C eight
1.9 241 5.9 22
1,51,101x4,151, 101x4,154x7,306 1,2,51,101x3,151, 1,51,101x4,151, 101x4,154x8,306
155x2,158,301 301 155x2,158,301
6.1
* 534 535 536 537 538
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 plales, layer > stereo layer ten > tubes in stereo shear plates, layer| the side & top
nine layer ten > ten > plate
20 1.9 6.2 20
1,2,51,101x3,151, 101x4,154x7,306 1,51,101x4,151, 1,2,51,101x3,151, 1,51.101x4l
301 155x%2,158,301 301
8.6
541 540 539
[64.104,157,159 101x4 101x6,102x2,160
Move to storage Assemble outer Electrical harness
side plates and plumbing
< — < | installation and
hook-up
1.0 114 274
54,104,152,157, 101x4 101x6,102x2,1 60|
159,516

12/9/92 Brogan/MMAG




bLE

Resource
Resource
Regsource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Regsource
Resource
Resource
Resource
Resource
Resource
Resource
Resgource
Resource
Resource
Resource
Resource
Resource
Regsource
Resource
Resource
Resource
Regsource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource

1

2
51
54
101
102
lo4
105
151
152
154
155
157
158
159
160
301
306
505
506
507
508
516
525
526
5217
528
571
572
573
574
575
576
577
578
579
580
581
582

Activity 73 BW3-3-5 Prod

Sling

Vacuum Sling
LitHoist AsyBld
HvyHoist AsyBld
Worker

Test Engineer
Rigger Crew
Alignment Crew
Bonding Weights
FinalAssblyTool
FidTubeStrgback
Tube Strongback
Mod Sprder Beam
TubeBondingRack
BWTRotationTool
BW1lTestComputer
lhr AdhesivDisp
15min Glue Disp
7 BW3 Phi 5 F/T
7 BW3 Phi 6 F/T
7 BW3 Phi 7 F/T
7 BW3 Phi 8 F/T
MBW3-3- OCT 5
77 BW3 Phi 5 Tu
77 BW3 Phi 6 Tu
77 BW3 Phi7 Tub
77 BW3 Phi 8 Tu
9 BW3 Theta 1 T
9 BWS Theta 2 T
9 BW3 Theta 3 T
9 BW3 Theta 4 T
7 BW3 Stereo9 T
7 BW3 StereolOT
81 BW3 Theta 1T
81 BW3 Theta 2T
81 BW3 Theta 3T
81 BW3 Theta 4T
72 BW3 Stereo9T
72 BW3 SterellT

Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated

Allocated .

Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated

N
-

=
= e e e et et et e e e b ek ek e e O b e O

Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Dealgocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
reallocated
Deallocated

N
-

—
COO0OO0O0O0O0OO0O0O0OOOOOOOHOOOOD

Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference

bt et et b e et pd et b et e el e e b e e pd = R S OO0 OO0 O0O00O00O0O0O0O0O0OOO0O
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BW3-3-Oct 5 Single Center, Activity 73

O.A. 505
Assemble side and end plates, boltom edge members and gussets
FUNCTION Allocate
1 Remove side plates (4) from storage and place in vertical support rack 1,51,101x4
2 Remove bottom edge details from storage and place on side plate edge 0
3 Install bolts thru edge members Into side plates and torque bolts 0
4 Finish O.A. 0
5
W 6
~1 7
(W 8
9
10

RESOURCES  1,51,101x4

Page1 Rev°'F* 12782 BroganMMAG

De-Allocate
0
1.51
101x4
0

1,51,101x4

TOTAL SPAN
TOTAL HOURS

TIME
2.09
0.70
5.54
0.00

7.63

WNON~-m
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O.A.

FUNCTION

Page 1

1

PNV LE LN

Rev °F*

BW3-3-Oct 5 Single Center, Activity 73

506

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 too! side suports and secure
Assemble the sides into "box" using the corner plates (4 places) and bolts
Verify the alignment of the "box"

RESOURCES 1,51,101x4,105,

12/792 Brogan/MMAG

Allocate
1.51,101x4,152
0
0
105

152

De-Allocate
1.51
0
101x4
105

1,51,101x4,105

TOTAL SPAN

TOTAL HOURS

TIME
1.45
277
7.00
0.25

8.70

1.47

WNhNN -



BW3-3-Oct 5 Single Center, Activity 73

O.A. 507
Install & bond bottom plate details
FUNCTION Allocate De-Allocate
1 Aliocate resources 1,2,51,101x5,151, 0
2 Apply epoxy to the bottom edge members at bottom plate interface 0 0
3 Apply epoxy to one side of the doubler strips and locate in tool 0 0
4 Load sections of bottom plates and position, place bonding weights 0 0
5 De-allocate resources 0 1,2,51,101x5,301
. 6 Cure epoxy o 0
*3 7 Remove bonding weights 1,51,101x2 1,51,101x2,151
2
N o
10

RESOURCES 1,2,51,101x5,151, 1,251,101x5,151,
301 301

TOTAL SPAN
TOTAL HOURS

Page 1 Rev°F* 127782 BroganMMAG

TIME
0.00
3.05
3.05
11.09
0.00
1.00
2.77

14.86

20.96

0
(]

NBWNMDNON-=M



BW3-3-Oct 5 Single Center, Activity 73

O.A. 508
Install & bond 9 fiducial tubes in theta layer one
FUNCTION
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
o 7 Remove strongbacks and store
1 8 De-allocate resources
(o d] 9
10

Page 1 Rev'F* 12/7/92 Brogan/MMAG

Allocate
571,101x4
154x9
306

o000 O0

De-Allocate
0

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

571

TOTAL SPAN

TOTAL HOURS

TIME
0.00
0.45
0.00
0.08
1.50
0.00
0.45
0.00

2.40

248

SEQ

NOONLELEWON -

n/p
n/p



nLE

BW3-3-Oct 5 Single

O.A. 509
Install & bond the remaining 81 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
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127792 Brogan/MMAG

Center, Activity 73

Allocate De-Allocate
101x4,155x2,577 0
1,51,151,158,301 0

0 0
0 0
0 0
0 1.51,155x2,301
0 101x4,151,158

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

577
TOTAL SPAN

TOTAL HOURS

TIME
0.68
0.00
0.68
338
1.20
0.00
0.60

4.66

6.54

0
(]

n/p

NawwWWN =M
22
° o
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BW3-3-Oct 5 Single Center, Actlvity 73

O.A. 510
Epoxy tops of tubes, install shear plates, layer one
FUNCTION Allocate De-Allocate
1 Apply beads of epoxy in between the tubes (9 passes) and to the tops of the 101x3,301 301
tubes (9 passes) :
2 Load the shear plates and position, place bonding weights 1,2,51,151 1,2,51,101x3,151
3
4
5
6
7
8
9
10

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

TOTAL SPAN
TOTAL HOURS

Page 1 Rev™F* 12/792 Brogan/MMAG

TIME
1.50

1.32

2.82

282

SEQ
1 n/s

2 n/s



O.A.

FUNCTION

T8¢

Page 1
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Rev "F*

BW3-3-Oct 5 Single Center, Activity 73

511

Install & bond 9 fiducial tubes in thela layer two

Allocate tubes

Attach fiducial strong back to drift cell tubes

Allocate resources

Apply spoxy 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

12/792 Brogan/MMAG

Allocate
572,101x4
154x9
306

0Oo0O0O0O0

De-Allocate
0

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

572

TOTAL SPAN
TOTAL HOURS

TIME
0.00
0.45
0.00
0.08
1.50
0.00
0.45
0.00

240

248

SEQ

NOOLHELRWLON -

n/p
n/p



8¢

Install & bond the remaining 81 tubes in theta layer two
FUNCTION Allocate De-Allocate
1 Attach standard strongback to the drift cell tube 101x4,155x2,578 0
2 Allocate resources 1,51,151,158,301 0
3 Apply epoxy to the tube 0 0
4 Insert tube into side plates, pin In position, remove strongback 0 0
5 Position the alignment racks, pull vacuum, add weight and cure 0 0
6 De-allocate resources 0 1,51,155x2,301
7 Release the vacuum, remove the weights and the alignment racks 0 101x4,151,158
8
9
10
RESOURCES 1,51,101x4,151, 1,51,101x4,151,
155x2,158,301, 155x2,158,301
578
TOTAL SPAN
TOTAL HOURS
Page t Rev“"F* 12/7892 Brogan/MMAG

BW3-3-Oct 5 Single Center, Actlvity 73

TIME
0.68
0.00
0.68
3.38
1.20
0.00
0.60

4.66

6.54

13
o

nip
nip
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BW3-3-Oct § Single Center, Activity 73

O.A. 513
Epoxy tops of tubaes, install shear plates, layer two
FUNCTION Allocate De-Allocate
1 Apply beads of epoxy in between the tubes (9 passes) and 1o the tops of the 101x3,301 301
tubes (9 passes)
2 Load the shear plates and position, place bonding weights 1,2,51,151 1,2,51,101x3,151
3
4
o 5
oo 6
(U 7
8
9
10

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

TOTAL SPAN
TOTAL HOURS

Page 1 Rev"F" 12/792 Brogan/MMAG

TIME
1.50

1.32

2.82

282

SEQ
1 nis

2 n/s



O.A.
FUNCTION
i
2
3
4
S
VA 6
o 7
o 8
9
10

Page 1
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... BW3-3-Oct 5 Single Center, Activity 73

514

install & bond 9 fiducial tubes in theta layer three

Allocate tubes

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

12/7/92 Brogan/MMAG

Allocate De-Allocate
573,101x4 0
154x9 0
306 0
0 0
0 0
0 306
0 154x9
0 101x4

RESOURCES 101x4,154x9,306, 101x4,154x9,306
573

TOTAL SPAN
TOTAL HOURS

TIME
0.00
0.45
0.00
0.08
1.50
0.00
0.45
0.00

2.40

2.48

wn
o
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O.A.

FUNCTION

SOONONBEWN

Page 1 RevF°

BW3-3-Oct 5 Single

515

Install & bond the remaining 81 tubes in theta layer three

Attach standard strongback to the drift cel! 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

12/7/92 Brogan/MMAG

Center, Actlvity 73

Allocate De-Allocate TIME SEQ
101x4,155x2,579 0 0.68 1
1,51,151,158,301 0 0.00 2

0 0 0.68 3 np
0 0 3.38 3 np
0 0 1.20 3 np
0 1,51,155x2,301 0.00 4
0 101x4,151,158 0.60 5

RESOURCES 1.51,101x4,151, 1,51,101x4,151,
1655x2,158,301,  155x2,158,301
579
TOTAL SPAN 4.66

TOTAL HOURS 6.54



BW3-3-Oct 5 Single Center, Actlvity 73

O.A. 516
Epoxy tops of tubas, Install shear plates, layer three
FUNCTION Allocate De-Allocate
1 Apply beads of epoxy in between the tubes (9 passas) and to the tops of the 101x3,301 301
tubes (9 passas) '
2 Load the shear plates and position, place bonding weights 1,2,51,151 1,2,51,101x3,151
3
4
< 5
(> o) 6
(o] 7
8
9
10

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

TOTAL SPAN
TOTAL HOURS

TIME
1.50

1.32

2.82

SEQ
1 n/s

2 n/s



BW3-3-Oct 5 Single Center, Activity 73

O.A. 517

Install & bond 9 fiducial tubes in theta layer four
FUNCTION
Allocate tubes
Attach fiducial sirong 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

2.8¢
SDWONOUHWN —

Page 1 Rev°F* 1277092 Brogan/MMAG

Allocate
574,101x4
154x9
306

0O0O0O0O0

574

De-Allocate
0

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

TOTAL SPAN

TOTAL HOURS

TIME
0.00
0.45
0.00
0.08
1.50
0.00
0.45
0.00

240

248

SEQ

N A W -

np
n/p



BW3-3-Oct 5 Single Center, Activity 73

O.A. 518
Install & bond Ihe remaining 81 tubes in theta layer four
FUNCTION Allocate De-Allocate TIME SEQ
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 np
4 ~ Insert tube into side plates, pin in position, remove strongback 0 0 338 3 np
5 Position the alignment racks, pull vacuum, add weight and cure 0 0 1.20 3 np
De-allocate resources : 0 1,51,155x2,301 0.00 4
Release the vacuum, remove the weights and the afignment racks 0 101x4,151,158 0.60 5

28¢
covwoNO

RESOUROES 1,51,101x4,151, 1,51,101x4,151,
: 155x2,158,301,  155x2,158,301
580

TOTAL SPAN 4.66

TOTAL HOURS 6.54

Page 1 Rev "F* 12/792 BrogawMMAG
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O.A.

FUNCTION

1
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BW3-3-Oct 5 Single Center, Activity 73

Epoxy tops of tubes, install shear plates, layer four
Allocate De-Allocate
Apply beads of epoxy in betwaen the tubes (9 passes) and to the tops of the 101x3,301 301

tubes (9 passes)
Load the shear plates and position, place bonding weights

127792 Brogan/MMAG

1,251,151 1,2,51,101x3,151

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

TOTAL SPAN
TOTAL HOURS

TIME
1.50

1.32

2.82

282

SEQ
1 n/s

2 n/s



BW3-3-Oct 5 Single Center, Activity 73

O.A. 520
Install & bond 8 fiducial tubes In phi layer five
FUNCTION Allocate De-Allocate
1 Allocate tubes 505,154x8 0
2 Attach fiducial strong back to drift cell tubes 101x4 0
3 Allocate resources 306 0
4 Apply epoxy to the tubes 0 0
5 Insert tubes into the side plates, pin in place and cure epoxy 0 0
6 De-allocate resources 0 306
o 7 Remove strongbacks and store 0 154x8
G0 8 De-allocate resources 0 101x4
(e 9
10

RESOURCES 101x4,154x8,306, 101x4,154x8,306
505

TOTAL SPAN

TOTAL HOURS

Page 1 Rev"F* 12/792 Brogan/MMAG

TIME
0.00
0.40
0.00
0.07
1.33
0.00
0.40
0.00

2.13

220

(7]
(]

NoOOLE_LWONMDN-M
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O.A.

FUNCTION

T6¢g

Page 1

SODNONHEWN -

Rev *F*

BW3-3-Oct 5 Single

521

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 afignment racks

12/7092 Brogan/MMAG

Center, Activity 73

Allocate De-Allocate
101x4,155x2,525 0
1,51,151,158,301 0

0 0
0 0
0 0
0 1,51,155x2,301
0 101x4,151,158

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

525
TOTAL SPAN

TOTAL HOURS

TIME
0.58
0.00
0.58
292
1.07
0.00
0.53

[7]
v}

NbaLWWN-M
3339

4.03



BW3-3-Oct 5 Single Center, Activity 73

Epoxy tops of tubes, install shear plates, layer five
FUNCTION Allocate De-Allocate
1 Apply beads of apoxy in between the tubes (8 passes) and to the tops of the 101x3,301 301
tubes (8 passes) '
2 Load the shear plates and position, place bonding weights 1,2,51,151 1,2,51,101x3,151
3
4
X 4
A 7
N\ 8
9
10

Page 1

Rev “F*

12792 Brogan/MMAG

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

TOTAL SPAN

TOTAL HOURS

TIME
1.33

1.32

SEQ
1 n/s

2 nis



BW3-3-Oct 5 Singie Center, Activity 73

O.A. 523
Install & bond 8 fiducial tubes in phi layer six
FUNCTION
1 Allocate tubes
2 Attach fiducial strong back to drift cell tubes
3 Allocate resources
4 Apply epoxy lo the tubes
5 Insert tubes into the side plates, pin in place and cure epoxy
Co 6 De-allocate resources
':;:7 7 Remove strongbacks and store
w 8 De-allocate resources
9 .
10

Page 1

Rev °F*

127792 Brogan/MMAG

Allocate
5086,154x8
101x4
308

o000 o0

De-Allocate
0

RESOURCES 101x4,154x8,306, 101x4,154x8,306

506

TOTAL SPAN

TOTAL HOURS

TIME
0.00
0.40
0.00
0.07
1.33
0.00
0.40
0.00

213

2.20

(]
o

NOoOOLEL_BON-M

22
LR



O.A.

FUNCTION
1

b6E
SdPONOMLW

BW3-3-Oct 5 Single

524

Install & bond the remaining 70 tubes in phi layer six

Attach standard strongback to the drift cell tube

Ailocate resources

Apply spoxy 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 welights and the alignment racks

Page 2 Rev "F* 12/792 Brogan/MMAG

Center, Activity 73

Allocate
101x4,155x2,526
1,51,151,158,301

o

0
0
0
0

RESOURCES 1,51,101x4,151,
155x2, 158,301,
526

De-Allocate TIME SEQ
0 0.58 1
0 0.00 2
0 0.58 3 np
0 2.92 3 np
0 1.07 3 np
1,51,155x2,301 0.00 4
101x4,151,158 0.53 5

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

TOTAL SPAN 4.03

TOTAL HOURS 5.68



BW3-3-Oct 5 Single Center, Activity 73

O.A. 525

Epoxy tops of tubaes, install shear plates, layer six

FUNCTION
1 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

2
3
4
5
6
7
8
9

CHE

-

0

Allocate De-Allocate
101x3,301 301
1,251,151 1,2,51,101x3,151

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

Page 2 Rev ‘F* 1277082 Brogan/MMAG

301 301

TOTAL SPAN
TOTAL HOURS

TIME
1.33
0.80

213

213

SEQ
1 n/s
2 n/s



O.A.
FUNCTION
1
2
3
4
5
o 6
< 7
gt 8
9
10

Page 2 Rev °F*

BW3-3-Oct 5 Single Center, Activity 73

526

Install & bond 8 fiducial tubes in phi layer seven

Allocate tubes

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

12/7/92  Brogan/MMAG

Allocate
507,154x8
101x4
306

0000 O0

De-Allocate

RESOURCES 101x4,154x8,306, 101x4,154x8,306

507

TOTAL SPAN

TOTAL HOURS

TIME
0.00
0.40
0.00
0.07
133
0.00
0.40
0.00

213

220

0
slaam:-:-wm-ag

33
VO



BW3-3-Oct 5 Single

O.A. 527
Install & bond the remaining 70 tubes in phi layer seven
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
Co 6 De-allocate resources
o 7 Release the vacuum, remove the waights and the alignment racks
-~ g
10

Page 2 Rev °"F* 12/7/92 Brogan/MMAG

Center, Activity 73

Allocate De-Allocate
101x4,155x2,527 0
1.51,151,158,301 0

] 0
0 0
0 0
] 1,51,155x2,301
0 101x4,151,158

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

527
TOTAL SPAN

TOTAL HOURS

TIME
0.58
0.00
0.58
2.92
1.07
0.00
0.53

4.03



BW3-3-Oct 5 Single Center, Activity 73

O.A. 528
Epoxy tops of tubes, instal! shear plates, layer seven
FUNCTION
1 Apply beads of epoxy in between the tubes (8 passes) and to the tops of the
2 Load the shear plates and position, place bonding waights
3
4
5
Co 6
4o 7
(o4 8
9
10

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

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

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

Page 2 Rev "F* 127782 Brogan/MMAG

301

301

TOTAL SPAN

TOTAL HOURS

TIME
1.33
0.80

213

213

SEQ
1 nis
2 nis



O.A.

FUNCTION
1
2
3
4
5
o 6
4o 7
dq) 8
9
10

Page 2 Rev "F*

BW3-3-Oct 5 Single Center, Activity 73

529

Install & bond 8 fiducial tubes in phi layer eight

Allocate tubes

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

127792 Brogan/MMAG

Allocate
508,154x8
101x4
306

00000

De-Allocate
0

RESOURCES 101x4,154x8,306, 101x4,154x8,306

508

TOTAL SPAN

TOTAL HOURS

TIME
0.00
0.40
0.00
0.07
133
0.00
0.40
0.00

2.13

2.20

(7]
o

NOONLELON-M

n/p
n/p



O.A.

FUNCTION

SVENOVAEWN

Page 2 Rev “F*

BW3-3-Oct 5 Single Center,

530

Install & bond the remaining 70 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

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, removae the weights and the alignment racks

Activity 73

Allocate
101x4,155x2,528
1,51,151,158,301

0O0OO0O00O0

RESOURCES 1,51,101x4,151,

12702  Brogan/MMAG

155x2,158,301,
528

De-Allocate
0

0
0
0
0
0

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

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

TOTAL SPAN

TOTAL HOURS

TIME

0.58
0.00
0.58
292
0.20
1.07
0.00
0.53

3.85

(7]
o

WaWLwWwWwNhN-M

n/p
n/p
n/p
n/p



BW3-3-Oct 5 Single Center, Actlvity 73

O.A. 531
Epoxy tops of tubes, install shear plates, layer eight
FUNCTION Allocate
1 Apply beads of epoxy in between the tubes (8 passes) and to the tops of the 101x3,301
2 Load the shear plates and position, place bonding weights 1,2,51,151
3
4
5
> 6
o 7
- 8
9
10

Page 2 Rev "F"

1277192

Brogan/MMAG

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

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

301

301

TOTAL SPAN

TOTAL HOURS

TIME
1.33
0.80

213

213

SEQ
1 n/s
2 nis



BW3-3-Oct 5 Single Center, Activity 73

O.A. 532
Install & bond 7 fiducial tubes in stereo layer nine
FUNCTION
1 Allocate tubes
2 Attach fiducial strong back to drift cell tubes
3 Allocate resources
4 Apply epoxy 1o the tubes
5 Insert tubes into the side plates, pin in place and cure epoxy
s 3 6 De-allocate resources
o 7 Remove strongbacks and store
Do 8 De-allocate resources
9
10

Page 2 Rev "F* 12/792 Brogan/MMAG

Allocate
575,154x7
101x4

306 .

(=Moo Ne]

De-Allocate
]

RESOURCES 101x4,154x7,306, 101x4,154x7,306

575

TOTAL SPAN

TOTAL HOURS

TIME
0.00
0.35
0.00
0.06
1.17
0.00
0.35
0.00

1.87

1.93

(2]
o

NOAOLALAEWN-mM

n/p

=2
=
©



O.A.

FUNCTION

£:0p
SPOENOOEWN =

Page 2 Rev °F°

BW3-3-Oct 5 Single Center, Activity 73

533

Install & bond the remaining 68 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

Apply epoxy and install the twenty one load distributors at specilied 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
101x4,155x2,581
1,51,151,158,301

OCO0oO0oO0OO0OO0

RESOURCES 1,51,101x4,151,

12/782 Brogan/MMAG

155x2,158,301,
581

De-Allocate
0

0
0
0
0
0

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

1,51,101x4,151,
155x2,168,301

TOTAL SPAN

TOTAL HOURS

TIME

057
0.00
0.57
2.83
0.70
0.93
0.00
0.47

3.87

6.07

(7]
o]

NhbLDWWWN-M

n/p
n/p
n/p
n/p



BW3-3-Oct 5 Single Center, Activity 73

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
2 Load the shear plates and position, place bonding weights
3
4
5
O
© 8
o, 9
10

Allocate
101x3,301
1,251,151

De-Allocate
30t
1,2,51,101x3,151

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

Page 2 Rev "F* 12792 Brogan/MMAG

301

301

TOTAL SPAN

TOTAL HOURS

TIME
117
0.80

1.97

1.97

SEQ
1 n/s
2 nis



BW3-3-Oct 5 Single Center, Activity 73

O.A. 535

Install & bond 7 fiducial tubes in stereo layer ten
FUNCTION
Allocate tubes
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

cop
SPENON AN =

Page 2 Rev"F* 12792 Brogan/MMAG

Allocate De-Allocate
576,154x7 0
101x4 0
306 0
0 0
0 0
0 306
0 154x7
0 101x4

RESOURCES 101x4,154x7,306, 101x4,154x7,306
576

TOTAL SPAN
TOTAL HOURS

TIME
0.00
0.35
0.00
0.06
117
0.00
0.35
0.00

1.87

1.93

w0
o]

NoOoOOsEALON--M

n/p

2
o



BW3-3-Oct 5 Single Center, Activity 73

O.A. 536
Install & bond the remaining 68 tubes in stereo layer ten
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 Apply epoxy and install the twenty four load distributors at specified locations
D 6 Position the alignment racks, pull vacuum, add weight and cure
o 7 De-allocate resources
c 8 Release the vacuum, remove the weights and the alignment racks
9
10

Allocate
101x4,155x2,582
1,51,151,158,301

0OO0OO000O0

RESOURCES 1,51,101x4,151,

Page 2 Rev‘F* 12/792 Brogan/MMAG

155x2,158,301,
582

De-Allocate
0

0
0
0
0
0

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

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

TOTAL SPAN

TOTAL HOURS

TIME

0.57
0.00
0.57
2.83
0.80
0.93
0.00
0.47

3.87

6.17

[
(]

NAaLWWLWWWN--M

n’p
n'p
np
nip



O.A.

FUNCTION

LO0P
SPE®NOUHEWN =

P'age 2 RevF*

BW3-3-Oct 5 Single Center, Activity 73

Epoxy tops of tubes, install shear plates, layer ten
Allocate De-Allocate
Apply beads of epoxy in between the tubes (7 passes) and to the tops of the 101x3,301 301

Load the shear plates and position, place bonding weights 1,251,151 1,2,51,101x3,151

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

TOTAL SPAN
TOTAL HOURS

127792 Brogan/MMAG

TIME
117
0.80

1.97

1.97

SEQ
1
2

n/s
n/s



BW3-3-Oct 5 Singie Center, Activity 73

Assemble top edge members to the side & top plate
FUNCTION

1 Remove the top edge details from storage and place on side plate edge
2 Install bolts thru edge members into side plates and torque bolts
3
4
5
6

=~
8

b]

& 9

10

RESOURCES

Page 2 Rev "F* 127792 Brogan/MMAG

Allocate
1,51,101x3
101

1.51,101x4

De-Allocate
1,51
101x4

1,51,101x4

TOTAL SPAN

TOTAL HOURS

TIME
1.66
6.93



BW3-3-Oct 5 Single Center, Activity 73

O.A. 539
Electrical harness and plumbing installation and hook-up
FUNCTION Allocate De-Allocate TIME
1 Allocate resources 101x6 0 0.00
2 Install gas manafolds and connect Tygon tubing to the drift tubes - 0 0 457
3 Locate & secure the tube wiring harness, connect the leads to the drift tubes 0 0 228
4 De-allocate resources 0 101x6 0.00
5 Allocate resources 102x2,160 0 0.00
6 Preform inline mig leak test, pressurize the complet system, verify pressure drop 0 0 13.70
pngl with in design speciications
9 7 Preform inline mfg electrical test, hook test fool {computer) and run test sequence 0 0 6.85
- to verify all connections :
8 De-allocate resources 0 102x2,160 0.00
9
10

RESOURCES 101x6,102x2,160 101x6,102x2,160

TOTALSPAN  18.27

TOTALHOURS  27.40

Page 2 Rev'F* 12792 Broga/MMAG

nmneawWNON-M
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BW3-3-Oct 5 Single Center, Activity 73

Assemble outer side plates
FUNCTION Allocate De-Allocate TIME
1 Remove the side plales from staging area and locate in the final assembly tool 101x4 0 4.16
2 Bolt the side plaies to the assembly 0 101x4 6.93
3
4
5
%o 6
s 7
< 8
9
10
RESOURCES 101x4 101x4
TOTALSPAN  11.09
TOTALHOURS  11.09

Page 2 Rev °F*

127792

Brogan/MMAG

SEQ

-



BW3-3-Oct 5 Single Center, Activity 73

O.A. 541
Move to storage
FUNCTION
1 Remove all fooling pins and other attachment devises
2 Remove the module spreader beam from storage and move to the work station
3 Attach the spreader drops to the BW3 module and remove from the tool
4 Move the module to the storage area, place on the rotation/insartion too! and roll

transler into the module storage area
Placa the spreader back into the storage area

Ty

-
SwoeNo®n

RESOURCES

Page 2 Rev 'F" 12/7/82 Brogan/MMAG

Allocate De-Allocate
104 0
54,157 0
0 152
159 159,516
0 54,104,157

54,104,157,159 54,104,152,157,
159,516

TOTAL SPAN

TOTAL HOURS

TIME
0.20
0.20
0.20
0.20

0.20

1.00

1.00

BWN-—-M

wn
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Page 1

BwW3-3 Center, Mate BW2-3 = BWT, 7 Units,

Rev °G*

Activity #75

645 646 647 648 649
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 Instaft & bond Install & bond 9 {nstal! & 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 83 115 21.0 25
1,51,101x4 1,51,101x4,105 1,2,51,101x5,151, 101x4,154x9,306 1,51,101x4,151,
301 155x2,158,301
6.5
654 653 652 651 : 650
101x4,154x9,306, 1,2,51,101x3,151, 1,51,101x4,151, 101x4,154x9,306, 1,2,51,101x3,151,
573 301 155x2,158,301, 572 301
Install & bond 9 Epoxy tops of Instal & bond the Install & bond 9 Epoxy tops of
fiducial tubes in tubes, install remaining 81 fiducial tubes in tubes, install
theta layer three J‘ shear plates, layerh tubes in theta theta layer two shear plates, layer]
two layer two one
25 6.5 25 2.5
101x4,154x9,306 1,2,51,101x3,151, 1,51,101x4,151, 101x4.154x9.306l 1,2,51,101x3,151,
. 301 155x2, 158,301 301
2.5
* 655 656 657 658 659
1,51,101x4,151, 1,251,101x3,151, '101xz,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, 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
6.5 25 25 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 . 3m
2.5
663 662 661 r 660
101x4,154x8,306, 1,2,51,101x3,151, 1,51,101x4,151, 101x4,154x8,306,
506 301 155x2,158,301, 505
Install & bond 8 Epoxy tops of - Instalt & bond the Install & bond 8
fiducial tubes in tubes, install remaining 77 fiducial tubes in
hi layer six shear plates, layer | tubes in phi layer | philayer five
4 P =) pﬁve ayellg—— fivpe yor [g—— Phiiay
22 23 6.1 2.2
101x4.154x8.3ﬂ 1,2,51,101x3,151, 1,51,101x4,151, 101x4,154x8,306
301 155x2,158,301 J
12/9/92 Brogan/MMAG



TP

BW3-3 Center, Mate BW2-3 = BWT, 7 Units,

Activity #75

664 665 666 667 668
1,51,101x4,151, 1,2,51,101x3,151, 101x4,154x8,306, 1,51,101x4,151, 1,2,51,101x3,151,
155x2,158,301, 301 507 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 piates, layer > phi layer seven | > tubes in phi layer > shear plates, layer,
six ~ six , seven seven
6.1 2.3 22 6.1
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
23

673 672 671 670 ¢ 669
1,51,101x4,151, 101x4,154x7,306, 1,2,51,101x3,151, 1.51,101x4,151, 101x4,154x8,306,
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 72 fiducial tubes in tubes, install remaining 77 fiducial tubes in
tubes in stereo < stereo layer nine ¢ shear plates, layer] ¢ tubes in phi layer phi layer eight
layer nine eight eight
1.9 2.3 6.1 22
1,51,101x4,151, 101x4.154x7.306i 1,2,51,101x3,151, 1,51,101x4,151, 101x4,154x8,306
155x2,158,301 301 155x2,158,301 I
5.6
‘ 674 675 676 677 678
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 Instail & bond the Epoxy tops of Assemble top
tubes, install fiducial tubes in remaining 72 tubes, install edge members to
shear plates, layer| > stereo layer ten > tubes in stereo > shear plates, layer > the side & top
nine layer ten ten plate
2.3 1.9 5.6 23
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
103
680 679
101x2 101x6,102x2,160
Prepare for Electrical harness
movement 10 and and plumbing
< | mating with BW2 < | instaliation and
' hook-up
1.0 28.6
101x2,512 101x6,102x2,160

Page 2 Rev'G" 12/9/92 Brogan/MMAG




civ

Activity 75 BW3-3
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Regource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource

BWT Prod
1 Sling

2 Vacuum Sling

51 LitHoist AsyBld
101 Worker

102 Test Engineer
105 Alignment Crew
151 Bonding Weights
152 FinalAssblyTool
154 FidTubeStrgback
155 Tube Strongback
158 TubeBondingRack
160 BWlTestComputer
301 1hr AdhesivDisp
306 15min Glue Disp
505 7 BW3 Phi 5 F/T
506 7 BW3 Phi 6 F/T
507 7 BW3 Phi 7 F/T
508 7 BW3 Phi 8 F/T
512 MBW3-3 Cen Rdy
525 77 BW3 Phi 5 Tu
526 77 BW3 Phi 6 Tu
527 77 BW3 Phi7 Tub
528 77 BW3 Phi 8 Tu
571 9 BW3 Theta 1 T
572 9 BW3 Theta 2 T
573 9 BW3 Theta 3 T
574 9 BW3 Theta 4 T
575 7 BW3 Stereo9 T
576 7 BW3 StereolOT
577 81 BW3 Theta 1T
578 81 BW3 Theta 2T
579 81 BW3 Theta 3T
580 81 BW3 Theta 4T
581 72 BW3 Stereo9T
582 72 BW3 SterelOT

Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated

P b pb e b fd et pd ot ok ok b ok et b et b b et b

Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
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BW3-3 Center, Mate BW2-3 = BWT, Actlvity #75

O.A. 645
Assemble side and end plates, bottom edge members and gussets
FUNCTION Allocate
1 Remove side plates (4) from storage and place in vertical support rack 1,51,101x4
2 Remove bottom edge datails from storage and place on side plate edge 0
3 Install bolts thru edge members into side plates and torque bolts 0
4 Finish O.A. 0
L3
6
7
8
9 .
10

RESOURCES  151,101x4

Page 1 Rev"G* 127/92 Brogan/MMAG

De-Allocate
0
1,51
101x4
0

1,51,101x4

TOTAL SPAN
TOTAL HOURS

TIME
2.09
0.70
5.54
0.00

7863

8.33
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O.A.

FUNCTION

2TV

Page 1

SDOVONONEWN =

Rev "G*

BW3-3 Center, Mate BW2-3 = BWT, Activity #75

646
Load & locate onto final assembly fixture

Allocate
move the plates (4) from the vertical support rack to the final assembly tool 1,51,101x4,152
Pin the plates thru the tooling holes to the tool side suports and secure 0
Assemble the sides into "box" using the corner plates (4 places) and bolts 0
Verily plate alignment 105

RESOURCES 1,51,101x4,105,

12/7/92 Brogan/MMAG

De-Allocate TIME
1,51 1.45

0 2.77
101x4 7.00
105 0.25

1,51,101x4,105

TOTAL SPAN 8.70

TOTALHOURS  11.47
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O.A.

FUNCTION
1

Ty
SvweENOOWAWN

Page 1 Rev "G"®

BW3-3 Center, Mate BW2-3 = BWT, Activity #75

647

Install & bond bottom plate details
Allocate resources

Apply epoxy to the bottom edge members at bottom plate interface
Apply epoxy 1o one side of the doubler strips and locate in too!
Load sections of bottom plates and position, place bonding weights
De-allocate resources

Allow epoxy to set-up

Remove bonding weights

Allocate
1,2,51,101x5,151,
301
0

0

0

0

0
1,51,101x2

De-Allocate
0

0
0
0
1.2,51,101x5,301
0
1,51,101x2,151

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

127/92 - Brogan/MMAG

301

301

TOTAL SPAN

TOTAL HOURS

TIME

0.00
3.05
3.05
11.09
0.00
1.00
2.77

14.86

20.96

SEQ
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BW3-3 Center, Mate BW2-3 = BWT, Activity #75

O.A. 648

FUNCTION

1

2

3

4

5
>
= 8
& 9

10

Page 1

Rev "G*

Install & bond 9 fiducial tubes in theta layer one

Allocate tubes

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

12/7/92 Brogan/MMAG

Allocate De-Allocate
571,101x4 0
154x9 0
306 0
0 0
0 0
0 306
0 154x9
0 101x4

RESOURCES 101x4,154x9,306, 101x4,154x9,306
571

TOTAL SPAN
TOTAL HOURS

TIME
0.00
0.45
0.00
0.08
1.50
0.00
0.45
0.00

2.40

248

(7]
o

NONH™™WN-M

22
° o



BW3-3 Center, Mate BW2-3 = BWT, Activity #75

SYA

O.A. 649
Install & bond the remaining 81 tubes in theta layer one
FUNCTION Allocate De-Allocate TIME SEQ
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 tube 0 0 0.68 3 nlp
4 Insert tube into side plates, pin In position, remove strongback 0 0 338 3 nip
5 Position the alignment racks, pull vacuum, add weight and cure 0 0 1.20 3 np
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,
155x2,158,301,  155x2,158.301
577

TOTAL SPAN 4.66
TOTAL HOURS 6.54

Page 1 Rev *G" 12792 Brogan/MMAG



BW3-3 Center, Mate BW2-3 = BWT, Activity #75

O.A. 650
Epoxy tops of tubes, install shear plates, layer one
FUNCTION Allocate De-Allocate
1 Apply beads of epoxy in between the tubes (9 passes) and to the tops of the 101x3,301 301
tubes (9 passes)
2 Load the shear plates and position, place bonding weights 1.2,51,151 1.2,51,101x3,151
3
4
e 3 5
ne 6
= 7
8
9
10

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

TOTAL SPAN
TOTAL HOURS

Page 1 Rev"G" 12/7/92 Brogan/MMAG

TIME
1.50

1.00

2.50

2.50

SEQ
1 n/s

2 n/s



BW3-3 Center, Mate BW2-3 =

O.A. 651

Install & bond 9 fiducial tubes in theta layer two

FUNCTION

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
K 6 De-allocate resources
nNo 7 Remove strongbacks and store
I 8 De-allocate resources

9

10

Page 1 Rev'G" 12/7/92 Brogan’/MMAG

Allocate
5§72,101x4
154x9
306

00000

BWT, Actlvity #75

De-Allocate

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

572

TOTAL SPAN

TOTAL HOURS

TIME
0.00
0.45
0.00
0.08
1.50
0.00
0.45
0.00

240

248

(]
(o]
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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
FUNCTION Allocate De-Allocate TIME SEQ
1 Attach standard strongback to the drift cell tube 101x4,155x2,578 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 np
4 Insert tube into side plales, pin in position, remove strongback 0 0 3.38 3 np
5 Position the alignment racks, pull vacuum, add weight and cure 0 0 1.20 3 np
NN 6 De-allocate resources 0 1,51,155x2,301 0.00 4
o 7 Release the vacuum, remove the weights and the alignment racks 0 101x4,151,158 0.60 5
- 8
ha 9
10

RESOURCES 1,51,101x4,151, 1,51,101x4,151,
155x2,158,301,  155x2,158,301
578

TOTALSPAN ~ 4.66

TOTAL HOURS 6.54

Page 1 Rev "G* 12/7/92 Brogan/MMAG



BW3-3 Center, Mate BW2-3 = BWT, Actlvity #75

O.A. 653
Epoxy tops of tubes, install shear plates, layer two
FUNCTION Allocate De-Allocate
1 Apply beads of epoxy in between the tubes (9 passes) and to the tops of the 101x3,301 301
2 Load the shear plates and position, place bonding weights 1,2,51,151 1,2,51,101x3,151
3
4
5
o 6
N 7
- 8
9
10

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

TOTAL SPAN
TOTAL HOURS

Page 1 Rev"G" 12/7/82 Brogan/MMAG

TIME
1.50
1.00

2.50

2.50

SEQ
1 n/s
2 nis



BW3-3 Center, Mate BW2-3 = BWT, Activity #75

O.A. 654
Install & bond 9 fiducial tubes in theta layer three
FUNCTION
1 Allocate tubes
2 Attach fiducial strong back to dift cell tubes
3 Allocate resources
4 Apply epoxy to the tubes
5 Insert tubes into the side plates, pin in place and cure epoxy
18 6 De-allocate resources
Do 7 Remove strongbacks and store
(@K 8 De-allocate resources
9
10

Page 1 Rev "G* 12/7/92 Brogan/MMAG

Allocate De-Allocate
573,101x4 0
154x9 0
306 0
0 0
0 0
0 306
0 154x9
0 101x4

RESOURCES 101x4,154x9,306, 101x4,154x9,306
573

TOTAL SPAN

TOTAL HOURS

TIME
0.00
0.45
0.00
0.08
1.50
0.00
0.45
0.00

2.40

2.48

(]
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BW3-3 Center, Mate BW2-3 = BWT, Activity #75

O.A. 655
Install & bond the remaining 81 tubes in theta layer three
FUNCTION Allocate De-Allocate TIME
1 Attach standard strongback to the drift cell tube 101x4,155x2,579 0 0.68
2 Allocate rasources 1,51,151,158,301 0 0.00
3 Apply apoxy fo the tubs 0 0 0.68
4 Insert tube into side plates, pin in position, remove strongback 0 0 3.38
5 Position the alignment racks, pull vacuum, add weight and cure 0 0 1.20
NS 6 De-allocate resources 0 1,51,155x2,301 0.00
ne 7 Release the vacuum, remove the weights and the alignment racks 0 101x4,151,158 0.60
c 8
9
10

RESOURCES 1,51,101x4,151, 1,51,101x4,151,
155x2,158,301,  155x2,158,301
579

TOTAL SPAN 466
TOTAL HOURS 6.54

Page 1 Rev "G* 12/7/92 Brogan/MMAG
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BW3-3 Center, Mate BW2-3 = BWT, Activity #75

O.A. 656
Epoxy tops of tubes, install shear plates, layer three
FUNCTION Allocate De-Allocate TIME SEQ
1 Apply beads of epoxy in between the tubes (9 passes) and to the tops of the -101x3,301 301 1.50 1 nis
2 Load the shear plates and pasition, place bonding weights 1,2,51,151 1,2,51,101x3,151 1.00 2 nis
3
4
5 .
NS 6
ne 7
! 8
9
10

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

TOTAL SPAN 250

TOTAL HOURS 2.50

Page 1 Rev"G" 12/7/92 Brogan/MMAG



O.A.

FUNCTION
1

Rcp
cwvweNOOUMLEW

Page 1 Rev °G*

BW3-3 Center, Mate BW2-3 = BWT, Activity #75

657

install & bond 9 fiducial tubes in theta layer four

Allocate tubes

Attach fiducial strong back to drift cell tubes

Allocate resources

Apply spoxy 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

12/7/92 Brogan/MMAG

Allocate De-Allocate
574,101x4 0
154x9 0
306 0
0 0
0 0
0 306
0 154x9
0 101x4

RESOURCES 101x4,154x9,306, 101x4,154x9,306
574

TOTAL SPAN

TOTAL HOURS

TIME
0.00
0.45
0.00
0.08
1.50
0.00
0.45
0.00

240

248

SEQ

SN LS WN -

n/p
n/p



BW3-3 Center, Mate BW2-3 = BWT, Activity #75

O.A. 658
Install & bond the remaining 81 tubes in theta layer four
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
RS 6 De-allocate resources
nS 7 Release the vacuum, remove the weights and the alignment racks
.. 8
< 9
10

Allocate De-Allocate
101x4,155x2,580 0
1,51,151,158,301 0

0 0
0 0
0 0
0 1.51,155x2,301
0 101x4,151,158

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

Page 1 Rev°G"™ 12/7/92 Brogan/MMAG

155x2,158,301,  155x2,158,301
580

TOTAL SPAN

TOTAL HOURS

TIME
0.68
0.00
0.68
3.38
1.20
0.00
0.60

4.66

6.54

S
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BW3-3 Center, Mate BW2-3 = BWT, Activity #75

O.A. 659
Epoxy tops of tubes, install shear plates, layer four
FUNCTION Allocate De-Allocate
1 Apply beads of epoxy in between the tubes (9 passes) and to the tops of the 101x3,301 301
2 Load the shear plates and position, place bonding weights 1,251,151 1,2,51,101x3,151
3
4
5
— 6
co 7
< 8
9
10

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

TOTAL SPAN
TOTAL HOURS

Page 1 Rev°G" 12/7/92 Brogan/MMAG

TIME
1.50
1.00

250

2.50

SEQ
1 n/s
2 n/s



BW3-3 Center, Mate BW2-3 = BWT, Activity #75

O.A. 660

FUNCTION
1
2
3
4
5
.
Co 8
- 9
10

Page 1 Rev "G*

Install & bond 8 fiducial tubes in phi layer five

Allocate tubes

Attach fiducial strong back to drift cell tubes

Allocate resources

Apply epoxy to the tubes

Ins«:it tubes into the side plates, pin in place and cure epoxy
De-allocate resources

Remove strongbacks and store

De-allocate resources

12/7192  Brogan/MMAG

Allocate
505,154x8
101x4
306

OCO0OO0OO0O0

RESOURCES 101x4,154x8,306, 101x4,154x8,306

505

TOTAL SPAN

TOTAL HOURS

TIME
0.00
0.40
0.00
0.07
1.33
0.00
0.40
0.00

213

2.20

»
(]

NooOeamaONN=-M

n/p

3
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BW3-3 Center, Mate BW2-3 = BWT, Activity #75

O.A. 661
Install & bond the remaining 77 tubes in phi layer five
FUNCTION Allocate De-Allocate TIME SEQ
1 Attach 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 o the tube 0 0 0.64 3 np
4 Insert tube into side plates, pin in position, remove strongback 0 0 3.21 3 np
‘5 Position the alignment racks, pull vacuum, add weight and cure 0 0 1.06 3 np
NaS 6 De-allocate resources 0 1,51,155x2,301 0.00 4
o 7 Release the vacuum, remove the waights and the alignment racks 0 101x4,151,158 0.53 s
e 8 .
9
10

RESOURCES 1,51,101x4,151, 1,51,101x4,151,
155x2,158,301,  155x2,158,301
525

TOTAL SPAN 438
TOTAL HOURS 6.08

Page 1 Rev°G" 12/7/92 Brogan/MMAG



BW3-3 Center, Mate BW2-3 = BWT, Activity #75

Epoxy tops of tubes, install shear plates, layer five
FUNCTION Allocate De-Allocate
1 Apply beads of epoxy in between the tubes (8 passes) and to the tops of the 101x3,301 301
tubes (8 passes)
2 Load the shear plates and position, place bonding weights 1,2,51,151 1,2,51,101x3,151
3
4
NS 5
() 6
N 7
8
9
10
RESOURCES 1,2,51,101x3,151, 1,2,51,101x3,151,
301 301
TOTAL SPAN
TOTAL HOURS
Page 1 Rev°G® 12/7/92 Brogan/MMAG

TIME
1.33

1.00

233

233

SEQ
1 n/s

2 n/is



BW3-3 Center, Mate BW2-3 = BWT, Activity #75

O.A. 663

Install & bond 8 fiducial tubes in ph! layer six
FUNCTION
Allocate tubes
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

8% 4
SOEPNONDEWN =

Page 1 Rev °G* 127/92 Brogan/MMAG

Allocate
506,154x8
101x4
306

[~ -N-N-]

De-Allocate
0

RESOURCES 101x4,154x8,306, 101x4,154x8,306

506

TOTAL SPAN
TOTAL HOURS

TIME
0.00
0.40
0.00
0.07
1.33
0.00
0.40
0.00

213

2,20

(7]
o]
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O.A.

FUNCTION

ODPODNONBWN =

Page 2 Rev "G"

BW3-3 Center, Mate BW2-3

664

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 A

Release the vacuum, remove the weights and the alignment racks

RESOURCES 1,51,101x4,151,
155x2,158,301,
526

12/7/92  Brogan/MMAG

= BWT, Activity #75

Allocate
101x4,155x2,526
1,51,151,158,301

0

0
0
0
0

De-Allocate
0
0
0
0
0
1,51,155x2,301
101x4,151,158

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

TOTAL SPAN

TOTAL HOURS

TIME
0.64
0.00
0.64
321
1.06
0.00
0.53

4.38

0
(o]

aAdbLWLWWLWN-M

233
VOO



BW3-3 Center, Mate BW2-3 = BWT, Activity #75

O.A. 665
Epoxy tops of tubes, install shear plates, layer six
FUNCTION Allocate De-Allocate
1 Apply beads of epoxy in between the tubes (8 passes) and to the tops of the 101x3,301 301
2 Load the shear plates and position, place bonding weights 1,251,151 1,2,51,101x3,151
3
4
- 5
= 6
Co 7
c: 8
9
10

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

TOTAL SPAN
TOTAL HOURS

Page 2 Rev"G" 127/92 Brogan/MMAG

TIME
1.33
1.00

233
233

SEQ
1 n/s
2 n/s



O.A.

FUNCTION
1

ePOENONLWN

Page 2 Rev "G*

BW3-3 Center, Mate BW2-3 = BWT, Actlvity #75

666

Install & bond 8 fiducial tubes in phi layer seven

Allocate tubes

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

127192 Brogan/MMAG

Allocate De-Allocate
507,154x8 0
101x4 0
306 0
0 0
0 0
0 306
0 154x8
0 101x4

RESOURCES 101x4,154x8,306, 101x4,154x8,306

507

TOTAL SPAN

TOTAL HOURS

TIME
0.00
0.40
0.00
0.07
133
0.00
0.40
0.00

213

2.20

wn
o
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BW3-3 Center, Mate BW2-3 = BWT, Actlvity #75

O.A. 667

Install & bond the remaining 77 tubes in phi layer seven

FUNCTION
1 Attach standard strongback to the drift cell tube
2 Allocate resources
3 Apply epoxy to the tube
4 Insert tube into side plales, pin in position, remove strongback
5 Position the alignment racks, pull vacuum, add weight and cure
e 6 De-allocate resources
o 7 Release the vacuum, remove the weights and the alignment racks
o g 8
9
10

Allocate De-Allocate TIME
101x4,155x2,527 0 0.64
1,51,151,158,301 0 0.00

0 0 0.64
0 0 3.21
0 0 1.06
0 1,51,155x2,301 0.00
0 101x4,151,158 0.53

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

Page 2 Rev "G" 12/7/92 Brogan/MMAG

155x2,158,301,  155x2,158,301
527

TOTAL SPAN 4.38

TOTAL HOURS 6.08

(7]
o

n/p
n/p
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O.A.
FUNCTION
1
2
3
4
5
= 6
o 7
& 8
9
10

Page 2 Rev *G*

.-BW3-3 Center, Mate BW2-3 = BWT, Activity #75

668
Epoxy tops of tubes, install shear plates, layer seven

Allocate
Apply beads of epoxy in between the tubes (8 passes) and to the tops of the 101x3,301
Load the shear plates and position, place bonding weights 1,2,51,151

12/7/92 BroganMMAG

De-Allocate
301
1.2,51,101x3,151

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

301

301

TOTAL SPAN

TOTAL HOURS

TIME
133
1.00

233

233

SEQ
1 n/s
2 n/s



BW3-3 Center, Mate BW2-3 = BWT, Actlvity #75

O.A. 669

install & bond 8 fiducial tubes in phi layer eight

FUNCTION

1 Allocate tubes

2 Attach fiducial strong back to drift cell tubes

3 Allocate resources

4 Apply epoxy to the tubes

5 Insent tubes into the side plates, pin in place and cure epoxy
NS 6 De-allocate resources
e 7 Remove strongbacks and store
) 8 De-allocate resources

9

10

Page 2 Rev°G* 127/92 Brogan/MMAG

Allocate De-Allocate
508,154x8 0
101x4 0
306 0
0 0
"0 0
0 306
0 154x8
0 101x4

RESOURCES 101x4,154x8,306, 101x4,154x8,306
508

TOTAL SPAN
TOTAL HOURS

TIME
0.00
0.40
0.00
0.07
133
0.00
0.40
0.00

213

220

0
[~

~N~Nounasabdbwhh--m

n/p

2
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O.A.

FUNCTION

SOCENOV L WN =

Page 2 Rev "G*

BW3-3 Center, Mate BW2-3 =

670

Instali & bond the remaining 77 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

BWT, Actlvity #75

Allocate De-Allocate
101x4,155x2,528 0
1,51,151,158,301 0

0 0
0 0
0 0
0 1,51,155x2,301
0 101x4,151,158

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

12/7/92  BrogawMMAG

155x2,158,301,  155x2,158,301
528

TOTAL SPAN
TOTAL HOURS

TIME
0.64
0.00
0.64
321
1.06
0.00
0.53

4.38

6.08

S
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BW3-3 Center, Mate BW2-3 = BWT, Activity #75

O.A. 671
Epoxy tops of tubes, install shear plates, layer eight
FUNCTION Allocate De-Allocate
1 Apply beads of epoxy in between the tubes (8 passes) and to the tops of the 101x3,301 301
2 Load the shear plates and position, place bonding weights 1.2,51,151 1,2,51,101x3,151
3 .
4
5
O 6
NS 7
N\ 8
9
10

RESOURCES 1,2,51,101x3,151, 1,251,101x3,151,
301 301

TOTAL SPAN
TOTAL HOURS

Page 2 Rev"G" 127/92 Brogan/MMAG

TIME
133
1.00

233

233

SEQ
1 n/s
2 n/s



BW3-3 Center, Mate BW2-3 = BWT, Activity #75

O.A. 672

Install & bond 7 fiduclal tubes in stereo layer nine
FUNCTION
Allocate tubes
Attach fiducial strong back to drift cell tubes
Allocate resources
Apply epoxy to the tubes
Insen tubes into the side plates, pin in place and cure epoxy
De-allocate resources
Remove strongbacks and store
De-allocate resources

DOVOTNOON L WN -

Page 2 Rev "G* 127/92 Brogan/MMAG

Allocate
575,154x7
101x4
306

o000 O0

575

RESOURCES 101x4,154x7,306, 101x4,154x7,306

TOTAL SPAN

TOTAL HOURS

TIME
0.00
0.35
0.00
0.06
1147
0.00
0.35
0.00

1.87

1.93

0
NC’O‘I&&UN-‘S

nip

2
°



BW3-3 Center, Mate BW2-3

O.A. 673
Install & bond the remaining 72 tubes in stereo layer nine
FUNCTION
1 Attach standard strongback to the drilt 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 waeights and the alignment racks
aad] 8
9
10

= BWT, Activity #75

Allocate
101x4,155x2,581
1,51,151,158,301

0

0
0
0
0

RESOQURCES 1,51,101x4,151,
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155x2,158,301,
581

De-Allocate
0
0
0
0
0
1,51,155x2,301
101x4,151,158

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

TOTAL SPAN
TOTAL HOURS

TIME
0.60
0.00
0.60
3.00
0.93
0.00
0.47

4.07

5.60

[}
(]

NDaAa2aWWWN-m

nip

>
53



BW3-3 Center, Mate BW2-3 = BWT, Actlivity #75

O.A. 674
Epoxy tops of tubes, install shear plates, layer nine
FUNCTION Allocate De-Allocate
1 Apply beads of epoxy in between the tubes (8 passes) and to the tops of the 101x3,301 301
2 Load the shear plates and position, place bonding weights 1,2,51,151 1,2,51,101x3,151
3
4
5
e 6
s 7
i 8
9
10

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

TOTAL SPAN

TOTAL HOURS

Page 2 Rev "G" 12/7/92 Brogan/MMAG

TIME
133
1.00

233

233

SEQ
1 nis
2 n/s



O.A.
FUNCTION
1
2
3
4
5
> 6
o 7
(O] 8
9
10
Page 2 Rev "G"

BW3-3 Center, Mate BW2-3 = BWT, Actlvity #75

675

Install & bond 7 fiducial tubes in stereo layer ten

Allocate tubes

Attach fiducial strong back to drift cell tubes

Allocate resources

Apply epoxy to the tubes

Insert tubses into the side plates, pin in place and cure epoxy
De-allocate resources

Remove strongbacks and store

De-allocate resources

127/92 BrogawMMAG

Allocate
576,154x7
101x4
306

000 O0O

De-Allocate

RESOURCES 101x4,154x7,306, 101x4,154x7,306

576

TOTAL SPAN
TOTAL HOURS

TIME
0.00
0.35
0.00
0.06
1.17
0.00
0.35
0.00

1.87

1.93

/2]
\Ammaaur\:-srs
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BW3-3 Center, Mate BW2-3 = BWT, Activity #75

O.A. 676
Install & bond the remaining 72 tubes in stereo layer ten
FUNCTION Allocate
1 Attach standard strongback to the drift cell tube 101x4,155x2,582
2 Allocate resources 1,51,151,158,301
3 Apply epoxy to the tube 0
4 Insert tube into side plates, pin in position, remove strongback 0
5 Position the alignment racks, pull vacuum, add weight and cure 0
o 6 De-allocate resources 0
“'j 7 Release the vacuum, remove the weights and the alignment racks 0
= 8
9
10

RESOURCES 1,51,101x4,151,
155x2,158,301,
582

Page 2 Rev "G* 12/7/92 Brogan/MMAG

De-Allocate
0
0
0
0
0
1,51,155x2,301
101x4,151,158

1,51,101x4,151,

155x2,158,301

TOTAL SPAN

TOTAL HOURS

TIME
0.60
0.00
0.60
3.00
0.93
0.00
0.47

407

5.60

SEQ

n/p
n/p
n/p



BW3-3 Center, Mate BW2-3 = BWT, Activity #75

Epoxy tops of tubes, install shear plates, layer ten
FUNCTION Allocate De-Allocate
1 Apply beads of epoxy in between the tubes (8 passes) and to the tops of the 101x3,301 301
2 Load the shear plates and position, place bonding weights 1,251,151 1,2,51,101x3,151
3
4
N
> 7
= 8
9
10

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

TOTAL SPAN

TOTAL HOURS

Page 2 Rev "G* 127/92 Brogan/MMAG

TIME
1.33
1.00

233

233

SEQ
1 n/s
2 n/s



BW3-3 Center, Mate BW2-3 = BWT, Activity #75

Assemble top edge members to the side & top plate
FUNCTION Allocate De-Allocate TIME  SEQ

1 Remove the top edge details from storage and place on side plate edge 1,51,101x3 1,51 1.66 1
2 Install bolts thru edge members into side plates and torque bolts 101 0 6.93 2
3 Assemble the top comer clips (4 places) 0 101x4 1.66 3
4
5

D 6

S

.

- 9
10

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

TOTAL SPAN  10.25

TOTALHOURS  10.25

Page 2 Rev "G" 127/92 Brogan/MMAG



O.A.

FUNCTION

0GP
SPONONEWN -

Page 2 Rev "G"

BW3-3 Center, Mate BW2-3 = BWT, Activity #75

679

Electrical harness and plumbing installation and hook-up

Allocate resources

Install gas manafolds and connect Tygon tubing to the drift tubes

Locate & secure the tube wiring harness, connect the leads to the drift tubes
De-allocate resources

Allocate resources

Preform inline mig leak test, pressurize the complet system, verify pressure drop
Preform inline mig electrical test, hook test tool (computer) and run test sequence
De-allocate resources

RESOURCES 101x6,102x2,160 101x6,102x2,160

Allocate De-Allocate
101x6 0

0 0

0 0

0 101x6
102x2,160 0

0 0

0 0

0 102x2,160

127/92 Brogan/MMAG

TOTAL SPAN

TOTAL HOURS

TIME
0.00
4.76
238
0.00
0.00
14.30
7.15
0.00

19.06

28.59

[42]
o

a0 OnarOOMNN--M



BW3-3 Center, Mate BW2-3 = BWT, Actlvity #75

Prepare for movement to and mating with BW2
FUNCTION Allocate De-Allocate
1 Attach temporary hoisting hardware 101x2 101x2, 512
2
3
4
AN -
ahy 7
b= 8
9
10
RESOURCES 101x2 101x2,512
TOTAL SPAN
TOTAL HOURS
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TIME
1.00

1.00

1.00

SEQ
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BW3 Production Activity = 76 BW3-2/4 BWT Prd OAs = 600-635 Functions = 2450-2649



Page 1

Rev *G*

BW3-2/4 Middle, Mate BW2-2/4 = BWT, 14 Units, Activity #76
600 601 602 603 604
1,51,101x4 1,51,101x4,105, | 1,2,51,101x5,151, [101x4,154x7,306, 1,51,101x4,151,
152 3ot 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
1,51,101x4 1,51,101x4,105 1,2,51,101x5,151, 101x4,154x7,306 1,51,101x4,151,
301 155x2,158,301
5.0
609 608 607 606 ‘ 605
101x4,154x7,306, 1,2,51,101x3,151, 1,51,101x4,151, 101x4,154x7,306, 1,2,51,101x3,151,
503 3ot 155x2,158,301, 502 301
Install & bond 7 Epoxy diagonal Install & bond the|. Install & bond 7 Epoxy diagonal
fiducial tubes in stiffeners & tops o remaining 61 fiducial tubes in stiffeners & tops of
theta layer three ¢ tubes, install I' tubes in theta < theta layer two ¢ tubes, install
stiffeners & plates ‘ layer two Y stiffeners & plates
27 layer two 5.0 1.9 27 layer one
101x4,154x7,306 1,2,51,101x3,151, 1,51,101x4,151, 101x4,154x7,306 1,2,51,101x3,151,
301 155x2,158,301 301
1.9
# 610 611 612 613 614
1.51,101x4,151, 1,2,51,101x3,151, [101x4,154x7,306, | 1,51,101x4,151, | 1,2,51,101x3,151,
155x2,158,301, 301 504 155x2,158,301, 301
Install & bond the Epoxy diagonal Install & bond 7 Install & bond the Epoxy diagonal
remaining 61 stitfeners & tops of fiducial tubes in remaining 61 |stiffeners & tops of
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
1,51,101x4,151, 1,2,51,101x3,151, 101x4,154x7,306) 1,51,101x4,151, 1,2,51,101x3,151,
155x2,158,301 301 l 155x2,158,301 301
2.7
618 617 616 i 615
101x4,154x8,306, 1,2,51,101x3,151, 1,51,101x4,151, 101x4,154x8,306,
508 301 155x2,158,301, 505
Install & bond 8 Epoxy tops of Install & bond the Install & bond 8
fiducial tubes in tubes, install temaining 77 fiducial tubes in
< | philayer six < shear plates, layer < | tubes in phi layer < | philayer five
P five five . e
22 21 6.1 22
101x4,154x8,306 1,2,51,101x3,151, 1,51,101x4,151, 101x4,154x8,306
I 301 155x2,158,301

12/9/92 Brogan/MMAG
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12/9/92 BrogayMMAG

BW3-2/4 Middle, Mate BW2-2/4 = BWT, 14 Units, Activity #76
619 620 621 622 623
1,51,101x4,151, 1,2,51,101x3,151, 101x4,154x8,306, 1,51,101x4,151, 1,2,51,101x3,151,
155x2,158,301, 301 507 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, layer > phi layer seven > tubes in phi layer > shear plates, layer,
six six seven seven
6.1 21 22 6.1
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 I 155x2,158,301 301
2.1
628 627 626 625 * 624
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 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 ¢ sterao layer nine ¢ shear plates, layer] ¢ tubes in phi layer ¢ phi layer eight
layer nine eight ' eight
1.9 2.1 6.1 22
1,51,101x4,151, 101x4,154x7,306 1,2,51,101x3,151, 1,51,101x4,151, 101x4,154x8,306
155x2,158,301 301 155x2,158,301
5.1
* 629 630 631 632 633
1,2,51,101x3,151, 101x4,154x7,306, 1,51,101x4,151, 1,2,51,101x3,151, 1,51,101x4
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, layer > stereo layer ten > tubes in stereo > shear plates, layer > the side & top
nine layer ten fen plate
) 20 1.9 5.1 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 I
6.5
635 634
101x2 101x6,102x2,160
Prepare for Electrical harness
movement to and and plumbing
< mating with BW2 < | installation and
book-up
1.0 26.6
101x2,511 101x6.102x2.160l
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Activity 76 BW3-2/4 BWT Prd

Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
".Resource
Resource
Resource
Resource
Resource
Resource
Resource

Resource .

Resource
Resource
Resource

1

2
51
101
102
105
151
152
154
155
158
160
301
306
501
502
503
504
505
506
507
508
509
510
511
521
522
523
524
525
526
527
528
529
530

Sling

Vacuum Sling
LitHoist AsyBld
Worker

Test Engineer
Alignment Crew
Bonding Weights
FinalAssblyTool
FidTubeStrgback
Tube Strongback
TubeBondingRack
BW1lTestComputer
lhr AdhesivDisp
15min Glue Disp
BW3 Th 1 F/T
BW3 Th 2 F/T
BW3 Th 3 F/T
BW3 Th 4 F/T
BW3 Phi 5 F/T
BW3 Phi 6 F/T
BW3 Phi 7 F/T
BW3 Phi 8 F/T
BW3 Str9 F/T
7BW3 Str 10 F/T
MBW3-2/4 MidRdy
77 BW3 Theta 1
77 BW3 Theta 2
77 BW3 Theta 3
77 BW3 Theta 4
77 BW3 Phi 5 Tu
77 BW3 Phi 6 Tu
77 BW3 Phi7 Tub
77 BW3 Phi 8 Tu
77 BW3 Streo9 T
77 BW3 Str 10 T

SNNNNNNNNN

Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated
Allocated

oot b b oot b b ok b b pt D b b b b e b b et

Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated
Deallocated

COO0COO0O0OOO0OOHFROOOCOO0OOO0O0O

Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference
Difference

b b ot i el ot b b et b i et fd b d ek ek ek ik it I O OO O OO HOOOOOOO
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BW3-2/4 Middle, Mate BW2-2/4 = BWT, Activity #76

O.A. 600
Assemble side and end plates, bottom edge members and gussels
FUNCTION
1 Remove side plates (4) from storage and place in vertical support rack
2 Remove bottom edge details from storage and place on side plate edge
3 Install bolts thru edge members into side plates and torque bolts
4 Finish O.A. '
5
> g
S
. 9
10

RESOURCES

Page 1 Rev°'G" 12/7/92 Brogan/MMAG

Allocate
1,51,101x4
0
0
0

1,51,101x4

De-Allocate
0
1,51
101x4
0

1,51,101x4

TOTAL SPAN
TOTAL HOURS

TIME  SEQ
1.58
0.53
420
0.00

wnNoNN-m

578

8.31



O.A.

FUNCTION

K

Page 1

cvEONONAWLN

Rev "G*

BW3-2/4 Middie, Mate BW2-2/4 = BWT, Activity #76

601
Load & locate onto final assembly fixture

Allocate
move the plates (4) from the vertical support rack to the final assembly tool 1,51,101x4,152
Pin the plates thru the tooling holes to the tool side suports and secure 0
Assemble the sides into *box" using the corner plates (4 places) and bolts 0
Verily plate alignment 105

RESOURCES 1,51,101x4,105,

1277192 Brogar/MMAG

De-Allocate TIME SEQ
1,51 1.10 1
0 2.10 2
101x4 5.30 2
105 0.25 3

1,51,101x4,105

TOTAL SPAN 6.65

TOTAL HOURS 8.75



BW3-2/4 Middle, Mate BW2-2/4 = BWT, Activity #76

O.A. 602
Instal! & bond bottom plate details
FUNCTION
1 Allocate resources
2 Apply epoxy to the botiom edge members at bottom plate interface
3 Apply epoxy 1o one side of the doubler strips and locate in tool
4 Load sections of bottom plates and position, place bonding weights
5 De-allocate resources
W 6 Allow epoxy to set-up
i 7 Remove bonding weights
o 8
9
10

Allocate De-Allocate
1,2,51,101x5,151, 0
301

0 0

0 0

0 0

0 1,2,51,101x5,301

0 0

1.51,101x2 1,51,101x2,151

RESOURCES 1,2,51,101x5,151, 1,2.51,101x5,151,

Page 1 Rev°G" 12/7/92 BrogaMMAG

301 301

TOTAL SPAN
TOTAL HOURS

TIME
0.00

2.3t
2.31
8.40
0.00
1.00
2.10

11.50

16.12

SEQ

hawhNN



BW3-2/4 Middle, Mate BW2-2/4 = BWT, Activity #76

(3343 %

O.A. 603
Install & bond 7 fiducial tubes in theta layer one

FUNCTION Allocate De-Allocate TIME SEQ
1 Allocate tubes 501,154x/ 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
5 Insert tubes into the side plates, pin in place and cure epoxy 0 0 1.17 4
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 101x4,154x7,306, 101x4,154x7,306
501

TOTAL SPAN 1.87

TOTAL HOURS 1.93

Page 1t Rev°G* 12/7/92 Brogan/MMAG



ows-2/4 Middle, Mate BW2-2/4 = BWT, Actlvity #76

O.A. 604

Install & bond the remaining 61 tubes in theta layer one

FUNCTION
1 Attach standard strongback to the drift cell tube
2 Allocate resources
3 Apply epoxy 1o the tube
4 Insert tube into side plates, pin In position, remove strongback
5 Position the alignment racks, pull vacuum, add weight and cure
e 6 De-allocate resources '
Cé? 7 Release the vacuum, remove the weights and the alignment racks
' 8
9
10

Allocate De-Allocate
101x4,155x2,521 0
1.51,151,158,301 0

0 0
0 0
0 0
1] 1.51,155x2,301
0 101x4,151,158

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

Page 1 Rev°G" 127/92 Brogan/MMAG

155x2,158,301,  155x2,158,301
s21

TOTAL SPAN
TOTAL HOURS

TIME
0.51
0.00
0.51
2.54
0.93
0.00
0.47

3.52

4.96

(7]
o)

MbwWwwwno-—-m

2332
VOO



O.A.
FUNCTION
1
2
3
4
5
NS 6
‘op) 7
b 8
9
10

Page 1 Rev *G"

BW3-2/4 Middle, Mate BW2-2/4 = BWT, Activity #76

605
Epoxy diagonal stiffeners & tops of tubes, install stiffeners & plates, layer one
. Allocate De-Allocate
Apply epoxy to the diagonal stiffeners and place into the assembly 101x3,301 0
Apply epoxy to the tops of the tubes (7 passes) 1,2,51,151 301
Load the shear plates and position, place bonding weights 0 1,2,51,101x3,151

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

TOTAL SPAN
TOTAL HOURS

12/7/92  Brogan/MMAG

TIME
1.13
0.58
1.00

2.1

2.m

SEQ

2 n/s
3 n/s



1 %

BW3-2/4 Middle, Mate

O.A. 606
Install & bond 7 fiducial tubes in theta layer two
FUNCTION
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 De-allocate resources
9
10
Page 1 Rev"G* 127/92 Brogan/MMAG

BW2-2/4 = BWT, Actlvity #76

Allocate
502,154x7
101x4
306

00000

De-Allocate

RESOURCES 101x4,154x7,306, 101x4,154x7,306

502

TOTAL SPAN

TOTAL HOURS

TIME
0.00
0.35
0.00
0.06
117
0.00
0.35
0.00

1.87

193

[7;]
(o]

N~NoubsaawNh-—-mMm

232
2]



BW3-2/4 Middle, Mate BW2-2/4 =

O.A. 607
Install & bond the remaining 61 tubes in theta layer two
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
NS 6 De-allocate resources
fop) 7 Release the vacuum, remove the weights and the alignment racks
o 8
b 9
10

BWT, Activity #76

Allocate De-Allocate
101x4,155x2,522 0
1,51,151,158,301 0

0 0
0 0
0 0
0 1,51,155x2,301
0 101x4,151,158

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

Page { Rev"G" 12/7/92 BroganyMMAG

155x2,158,301,  155x2,158,301
522

TOTAL SPAN

TOTAL HOURS

TIME
0.51
0.00
0.51
2.54
0.93
0.00
0.47

4.96

1]
(o]

NdbLOWWWN-M

n'p

33
h-J-)



- BW3-2/4 Middle, Mate BW2-2/4 = BWT, Activity #76

O.A. 608
Epoxy diagonal stiffeners & tops of tubes, install stiffeners & plates, layer two
FUNCTION Allocate De-Allocate
1 Apply epoxy to the diagonal stiffeners and place into the assembly 101x3,301 0
2 Apply epoxy to the tops of the tubes (7 passes) 1,251,151 301
3 Load the shear plates and position, place bonding weights 0 1,2,51,101x3,151
4 )
5
6
o 7
op) 8
= 9
10

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

TOTAL SPAN

TOTAL HOURS

Page 1 Rev°G" 12/7/92 Brogan/MMAG

TIME
1.13
0.58
1.00

.M

2N

SEQ

2 nis
3 nis



BW3-2/4 Middle, Mate BW2-2/4 = BWT, Activity #76

O.A. 609

FUNCTION
1
2
3
4
5
oS 6
fop) 7
3 8
9
10

Page 1

Rev “‘G*

Install & bond 7 fiducial tubes in theta layer three

Allocate tubes

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

127192 Brogan/MMAG

Allocate
503,154x7
101x4
306

0000

De-Allocate

RESOURCES 101x4,154x7,306, 101x4,154x7,306

503

TOTAL SPAN

TOTAL HOURS

TIME
0.00
0.35
0.00
0.06
117
0.00
0.35
0.00

1.87

1.93

(%))
o

NounasbsaONN--mMm

2 3
= =
v O



BW3-2/4 Middle, Mate BW2-2/4

O.A. 610

FUNCTION
1
2
3
4
5
6
Yo N 7
(o9 8
lofh 9
10
Page 1 Rev "G"

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

BWT, Activity #76

Allocate
101x4,155x2,523
1,51,151,158,301

o

OO0

RESOURCES 1,51,101x4,151,

12/7/92 Brogan/MMAG

155x2,158,301,
523

De-Allocate
0
0
0
0
0
1,51,155x2,301
101x4,151,158

1,51,101x4,151,

155x2,158,301

TOTAL SPAN

TOTAL HOURS

TIME
0.51
0.00
0.51
254
0.93
0.00
047

3.52

4.96

()
o

bawWwwWwwNhn-m

n/p
n/p

2
—
©



BW3-2/4 Middle, Mate BW2-2/4 = BWT, Actlvity #76

O.A. 611
Epoxy diagonal stiffeners & tops of tubes, install stiffeners & plates, layer thres
FUNCTION Allocate
1 Apply epoxy to the diagonal stiffensrs and place into the assembly 101x3,301
2 Apply epoxy to the tops of the tubes (7 passes) 1,2,51,151
3 Load the shear plates and position, place bonding weights 0
4
5
>
o]
- 8
9
10

De-Allocate
(1]
301
1,2,51,101x3,151

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

301

Page 1 Rev°G® 12/7/92 Brogan/MMAG

30t

TOTAL SPAN

TOTAL HOURS

TIME
1.13
0.58
1.00

.M

.M

SEQ

2 n/is
3 n/s



BW3-2/4 Middle, Mate BW2-2/4 = BWT, Actlvity #76

O.A. 612
Install & bond 7 fiducial tubes in theta layer four
FUNCTION
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
o 7 Remove strongbacks and store
2 8 De-allocate resources
o 9
10

Page 1 Rev°G" 127/92 Brogan/MMAG

Allocate
504,154x7
101x4
306

[« e NeNeNe]

RESOURCES 101x4,154x7,306, 101x4,154x7,306

504

De-Allocate

TOTAL SPAN
TOTAL HOURS

TIME
0.00
0.35
0.00
0.06
1.17
0.00
0.35
0.00

1.87

1.93

0
(o]

~NOOLEbWN--mM

23
)



BW3-2/4 Middle, Mate BW2-2/4 = BWT, Activity #76

O.A. 613
Install & bond the remaining 61 tubes in theta layer four
FUNCTION
1 Attach standard strongback to the drift cell tube
2 Allocate resources
3 Apply apoxy 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
=3 6 De-allocate resources
o 7 Release the vacuum, remove the weights and the alignment racks
< 8
9
10

Page 1 Rev°G" 12/7/92 Broga’MMAG

Allocate
101x4,155x2,524
1.51,151,158,301

0000 Oo

RESOURCES 1,51,101x4,151,
155x2,158,301,
524

De-Allocate
0
4]
0
4]
0
1,51,155x2,301
101x4,151,158

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

TOTAL SPAN

TOTAL HOURS

TIME
0.51
0.00
0.51
2.54
0.93
0.00
0.47

" 352

4.96

n
o

NaWWwWwN-=-M

nip

23
e
© O



~1
(-t

BW3-2/4 Middle, Mate BW2-2/4 = BWT, Actlvity #76

O.A. 614
Epoxy diagonal stiffeners & tops of tubaes, install stiffeners & plates, layer four
FUNCTION Allocate De-Allocate
1 Apply epoxy to the diagonal sliffeners and place into the assembly 101x3,301 0
2 Apply epoxy to the tops of the tubes (7 passes) 1,2,51,151 301
3 Load the shear plates and position, place bonding weights 0 1,2,51,101x3,151
4
5
6
7
8
9
10

Page 1

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

TOTAL SPAN

TOTAL HOURS

Rev “G* 127/92 Brogan/MMAG

TIME
1.13
0.58
1.00

.M

2.

SEQ

2 n/s
3 nss



BW3-2/4 Middle, Mate BW2-2/4 = BWT, Activity #76

O.A. 615

FUNCTION

TLY

Page 1

SN AE LN =

Rev °G*

Install & bond 8 fiducial tubes in phi layer five

Allocate tubes

Attach fiducial strong back to drift cell tubes

Allocate resources

Apply epoxy to the lubes

Insert lubes into the side plates, pin in place and cure epoxy
De-ailocate resources

Remove strongbacks and store

De-allocate resources

12/7192 Brogan/MMAG

Allocate De-Allocate
505,154x8 0
101x4 0
306 0
0 0
0 0
0 306
0 154x8
0 101x4

RESOURCES 101x4,154x8,306, 101x4,154x8,306
505

TOTAL SPAN

TOTAL HOURS

TIME
0.00
0.40
0.00
0.07
1.33
0.00
0.40
0.00

213

2.20

[%1)
o

~NoOOOaAaEDON--M

n/p
n/p



BW3-2/4 Middle, Mate BW2-2/4 = BWT, Activity #76

O.A. 616
Install & bond the remaining 77 tubes in phi layer five
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
N 6 De-allocate resources
g 7 Release the vacuum, remove the weights and the alignment racks
I g
10

Allocate De-Allocate
101x4,155x2,525 0 -
1,51,151,158,301 0

0 0
0 0
0 0
0 1,51,155x2,301
0 101x4,151,158

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

Page 1 Rev°G" 12/7/92 Brogan/MMAG

155x2,158,301,  155x2,158,301
525

TOTAL SPAN
TOTAL HOURS

TIME
0.64
0.00
0.64
3.21
1.07
0.00
0.53

4.38

6.09

SEQ

3 np
3 np
3 np



BW3-2/4 Middle, Mate BW2-2/4 = BWT, Aclivity #76

O.A. 617
Epoxy tops of tubes, install shear plates, fayer five
FUNCTION Aliocate De-Allocate
1 Apply beads of epoxy in between the tubes (8 passes) and to the tops of the 101x3,301 301
tubes (8 passes)
2 Load the shear plates and position, place bonding weights 1,2,51,151 1,2,51,101x3,151
3
4
5
e 8
I 7
(O 8
9
10

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

TOTAL SPAN

TOTAL HOURS

Page 1 Rev "G* 12/7/92 Brogan/MMAG

TIME
1.33

0.80

2.13

213

SEQ
1 n/s

2 n/s



bLp

BW3-2/4 Middle, Mate BW2-2/4 = BWT, Activity

O.A. 618
install & bond 8 fiducial tubes in phi layer six

FUNCTION

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 De-allocate resources

9

10

Page 1 Rev "G 12/7/92 Brogan/MMAG

Allocate
506,154x8
101x4
306

00000

#76

De-Allocate
0
0
0
0
0
306
154x8
101x4

RESOURCES 101x4,154x8,306, 101x4,154x8,306

506

TOTAL SPAN
TOTAL HOURS

TIME
0.00
0.40
0.00
0.07
133
0.00
0.40
0.00

213

2.20

»
(]

~NoonbsbWNN--M

22
° o



BW3-2/4 Middle, Mate BW2-2/4 = BWT, Activity #76

O.A. 619
Instal! & bond the remaining 77 tubes in phi layer six
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
NS 6 De-allocate resources
~d 7 Release the vacuum, remove the weights and the alignment racks
! 8
9
10

Page 2 Rev"G" 12/7/92 BrogayMMAG

Allocate
101x4,155x2,526
1,51,151,158,301

0OO0O0O0Oo

RESOURCES 1,51,101x4,151,
155x2,158,301,
526

De-Allocate
0
0
0
0
0
1,51,155x2,301
101x4,151,158

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

TOTAL SPAN
TOTAL HOURS

TIME
0.64
0.00
0.64
3.21
1.07
0.00
0.53

438

6.09

(7]
o

NbdbWLWLWND--M

3232
T OO



BW3-2/4 Middle, Mate BW2-2/4 = BWT, Activity #76

O.A. 620
Epoxy tops of tubes, install shear plates, layer six
FUNCTION Allocate De-Allocate
1 Apply beads of epoxy in between the tubes (8 passes) and to the tops of the 101x3,301 301
tubes (8 passes)
2 Load the shear plates and position, place bonding weights 1,2,51,151 1,2,51,101x3,151
3
4
> 5
~ s
C 7
8
9
10

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

TOTAL SPAN
TOTAL HOURS

Page 2 Rev "G* 127/92 Brogan/MMAG

TIME
1.33

0.80

213

213

SEQ
1 n/s

2 nis
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BW3-2/4 Middle, Mate BW2-2/4 = BWT, Activity #76

O.A. 621
Install & bond 8 fiducial tubes In phi layer seven

FUNCTION

1 Allocate tubes

2 Attach fiducial strong back to drift cell tubes

3 Aliocate 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 2 Rev °G* 127/92 Brogan/MMAG

Allocate De-Allocate
507,154x8 0
101x4 0
306 0
0 0
0 0
0 306
0 154x8
0 101x4

RESOURCES 101x4,154x8,306, 101x4,154x8,306
507

TOTAL SPAN
TOTAL HOURS

TIME
0.00
0.40
0.00
0.07
133
0.00
0.40
0.00

213

220

n
o

~NoObLbbhWN--mM

n/p

2
©



O.A.

FUNCTION
1
2
3
4
5
Vo
e 6
o8 7
8
9
10
Page 2 Rev "G®

L s st W UE =&/l

622

Install & bond the remaining 77 tubes in phi layer seven

Attach standard strongback to the drift cell tube

Allocate rasources

Apply epoxy 1o 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

g BDWi, ACUVILY ¥/0

Allocate De-Allocate
101x4,155x2,527 0
1,51,151,158,301 (1]

0 0
0 0
4] 4]
0 1,51,155x2,301
0 101x4,151,158

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

12782 BiogawMMAG

. 155x2,168,301,  155x2,158,301
527

TOTAL SPAN
TOTAL HOURS

TIME
0.64
0.00
0.64
321
1.07

0.00
053

438

6.09

SEQ

3 op
3 ap
3 olp



FUNCTION
1
2
3
4
>
~1 7
< 8
9
10

Page 2 Rev °G°

BW3-2/4 Middle, Mate BW2-2/4 = BWT, Activity #76

623
Epoxy tops of tubas, install shear plates, layer seven
Allocate De-Allocate
Apply beads of epoxy in between the tubes (8 passes) and to the tops of the 101x3,301 301
tubes (8 passes)
Load the shear plates and position, place bonding weights 1,2,51,151 1,2,51,101x3,151

RESOURCES 1,2,51,101x3,151, 1,251,101x3,151,
301 301

TOTAL SPAN
TOTAL HOURS

12/7/82  Brogan/MMAG

TIME
133

0.80

213

213

SEQ
1 n/s

2 n/s
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BW3-2/4 Middle, Mate BW2-2/4 = BWT, Actlvity #76

O.A. 624
Install & bond 8 fiducial tubes in phi layer eight

FUNCTION Allocate De-Allocate
1 Allocate tubes 508,154x8 0
2 Attach fiducial strong back to drift cell tubes 101x4 0
3 Allocate resources 306 0
4 Apply epoxy to the tubes 0 0
5 Insert tubes into the side plates, pin in place and cure epoxy 0 0
6 De-allocate resources 0 306
7 Remove strongbacks and store 0 154x8
8 De-allocate resources 0 101x4
9
10

RESOQURCES 101x4,154x8,306, 101x4,154x8,306
508

TOTAL SPAN

TOTAL HOURS

Page 2 Rev "G" 12/7/92 Brogan/MMAG

TIME
0.00
0.40
0.00
0.07
1.33
0.00
0.40
0.00

213

2.20

(7]
o

NoOnLEdON-M

232
© O



O.A.

FUNCTION

SOVEPNONEWN -

Page 2 Rev "G*

BW3-2/4 Middle, Mate BW2-2/4

625

Install & bond the remaining 77 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

Allocate
101x4,155x2,528
1.51,151,158,301

0

0
0
0
0

RESOURCES 1,51,101x4,151,

12/7/92  Brogan/MMAG

155x2,158,301,
528

BWT, Actlvity #76

De-Allocate TIME
0 0.64
0 0.00
0 0.64
0 3.21
0 1.07

1,51,155x2,301 0.00
101x4,151,158 0.53

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

TOTALSPAN 438

TOTAL HOURS 6.09

SEQ
1
2
3 np
3 nlp
3 np
4
5



BW3-2/4 Middle, Mate BW2-2/4 = BWT, Activity #76

O.A. 626
Epoxy tops of tubes, install shear plates, layer eight
FUNCTION Allocate De-Allocate
1 Apply beads of epoxy in between the tubes (8 passes) and to the tops of the 101x3,301 301
tubes (8 passes)
2 Load the shear plates and posilion, place bonding weights 1,2,51,151 1,2,51,101x3,151
3
4
NS 5
(o) 6
n 7
8
9
10

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

TOTAL SPAN
TOTAL HOURS

Page 2 Rev°"G* 12792 Brogan/MMAG

TIME
133

0.80

213

213

SEQ
1 n/s

2 nis



BW3-2/4 Middle, Mate BW2-2/4 = BWT, Activity #76

O.A. 627
Install & bond 7 fiducial tubes in sterea iayer nine
FUNCTION
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
N 6 De-allocate resources
oo 7 Remove strongbacks and store
Ca 8 De-allocate resources
9
10

Page 2 Rev "G" 127/92 Brogan/MMAG

Allocate
509,154x7
101x4
306

o000 Oo

RESOURCES 101x4,154x7,306, 101x4,154x7,306

509

TOTAL SPAN

TOTAL HOURS

TIME
0.00
0.35
0.00
0.06
1.17
0.00
0.35
0.00

1.87

1.93

v
o

NounbsbWON-M

n/p

2
©



O.A.

FUNCTION

28 %
SPLODNONHEWN =

Page 2 Rev *G*

BW3-2/4 Middle, Mate BW2-2/4 = BWT, Actlivity #76

628

Install & bond the remaining 64 tubes in stereo layer nine

Attach standard strongback to the drift cell tube

Allocate resources

Apply epoxy to the tube

Ingert 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

RESOURCES 1,51,101x4,151,

1277192  BrogayMMAG

Allocate De-Allocate
101x4,155x2,529 0
1,51,151,158,301 0

0 0
0 0
0 0
0 1,51,155%x2,301
0 101x4,151,158

1,51,101x4,151,

155x2,158,301,  155x2,158,301
529
TOTAL SPAN
TOTAL HOURS

TIME
0.53
0.00
0.53
2.67
0.93
0.00
0.47

3.67

5.13

SEQ

N hWWwWwNn =

n/p
n/p
n/p
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O.A.

FUNCTION

1

SO NONEWN

Page 2 Rev "G"

BW3-2/4 Middie, Mate BW2-2/4 = BWT, Actlvity #76

Epoxy tops of tubes, install shear plates, layer nine
: Allocate De-Allocate
Apply beads of epoxy in between the tubes (7 passes) and to the tops of the 101x3,301 301

tubes (7 passes)
Load the shear plates and position, place bonding weights

127/92  Brogan/MMAG

1,.2,51,151 1,2,51,101x3,151

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

TOTAL SPAN

TOTAL HOURS

TIME
1.17

0.80

1.97

1.97

SEQ
1 n/s

2 nis



BW3-2/4 Middle, Mate BW2-2/4 = BWT, Actlvity #76

O.A. 630

Install & bond 7 fiducial tubes In stereo layer ten

FUNCTION

1 Allocate tubes

2 Attach fiducial strong back to drift cell tubes

3 Allocate resources '

4 Apply epoxy to the tubes
NS 5 Insert tubes into the side plates, pin in place and cure epoxy
o0 6 De-allocate resources
og) 7 Remove strongbacks and store

8 De-allocate resources

9 .

10

Page 2 Rev *G" 12/7/92 Brogan/MMAG

Allocate
510,154x7
101x4

[~
OOOOOS

De-Allocate

RESOURCES 101x4,154x7,306, 101x4,154x7,306

510

TOTAL SPAN

TOTAL HOURS

TIME
0.00
0.35
0.00
0.06
1147
0.00
0.35
0.00

1.87

1.93

(7]
(o]

NOOOLAE_BLONDN-M

22
-



BW3-2/4 Middle, Mate BW2-2/4 = BWT, Actlvity #76

O.A. 631
Install & bond the remaining 64 tubes in stereo layer ten
FUNCTION Allocate De-Allocate TIME SEQ
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 0.53 3 np
4 Insent tube into side plates, pin in position, remove strongback 0 0 2.67 3 np
5 Position the alignment racks, pull vacuum, add weight and cure 0 0 0.93 3 np
NS 6 De-allocate resources 0 1.51,155x2,301 0.00 4
oo 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
530

TOTAL SPAN 3.67

TOTAL HOURS 5.13

Page 2 Rev "G" 12/7/92 Brogan/MMAG



BW3-2/4 Middle, Mate BW2-2/4 = BWT, Aclivity #76

O.A. 632
Epoxy tops of tubes, install shear plates, layer ten
FUNCTION Allocate De-Allocate
1 Apply beads of epoxy in between the tubes (7 passes) and to the tops of the 101x3,301 301
tubes (7 passes)
2 Load the. shear plates and position, place bonding weights 1,2,51,151 1,2,51,101x3,151
3
4
Vol 5
0'e) 6
(o8] 7
8
9
10

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

TOTAL SPAN

TOTAL HOURS

Page 2 Rev°G" 12792 Brogan/MMAG

TIME
117

0.80

1.97

1.97

SEQ
1 n/s

2 n/s



BW3-2/4 Middie, Mate BW2-2/4 = BWT, Activity #76

Assemble top edge membaers to the side & top plate
FUNCTION Allocate De-Allocate
1 Remove the lop edge details from storage and place on side plate edge 1,51,101x3 1,51
2 Instali bolts thru edge members into side plates and torque bolts 101 101x4
3
4
D 5
fo'e) 6
de 7
8
9
10
RESOURCES  1,51,101x4 1,51,101x4
TOTAL SPAN
TOTAL HOURS

Page 2 Rev "G" 12/7/92 Brogan/MMAG

TIME
1.26
5.25

6.51

6.51

SEQ



BW3-2/4 Middle, Mate BW2-2/4 = BWT, Activity #76

O.A. 634

Electrical harness and plumbing installation and hook-up

FUNCTION Allocate De-Allocate
1 Allocate resources 101x6 -0
2 Install gas manafolds and connect Tygon tubing to the drilt tubes 0 0
3 Locate & secure the tube wiring harness, connect the leads to the drift tubes 0 0
4 De-allocate resources 0 101x6
o~ 5 Allocate resources 102x2,160 0
de) 6 Prelorm inline mfg leak test, pressurize the complet system, verify pressure drop 0 0
< 7 Preform inline mig electrical test, hook test tool (computer) and run test sequence 0 0
8 De-allocate resources 0 102x2,160
9
10

RESOURCES 101x6,102x2,160 101x6,102x2,160

TOTAL SPAN
TOTAL HOURS

Page 2 Rev°G" 12/7/92 BrogayMMAG

TIME
0.00
5.92
2.95
0.00
0.00
11.83
5.92
0.00

17.75

26.62

(]
(]

onnnasawodN-—-M



BW3-2/4 Middle, Mate BW2-2/4 = BWT, Activity #76

Prepare for movement to and mating with BW2
FUNCTION Allocate De-Allocate
1 Attach temporary hoisting hardware 101x2 101x2,511
2
3
4
W 5
do) 6
= 7
8
9
10
RESOURCES 101x2 101x2,511
TOTAL SPAN
TOTAL HOURS

Page 2 Rev"G" 12/7/92 Brogan/MMAG

TIME
1.00

1.00

1.00

SEQ



