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EVA CHECKLIST
STS-123 FLIGHT SUPPLEMENT

LIST OF EFFECTIVE PAGES

FINAL 02/13/08
Sign Off oo * 123/FIN FS2-19..iiiiiiiieiinen, t
FS il * 123/FIN FS 2-20....ciiiiiiiniee, T
v * generic FS2-21 i
IV e * generic FS 2-22...ciiiiiiiiie,
S * 123/FIN FS2-23. i,
FS Vi, * 123/FIN FS 224 i,
FS Vil covvevevereieeeeea. * 123/FIN Sl
FS Vil coooovveeeeeeeeeeeee * 123/FIN 32
FS X oovoeereeeeereesreee. * 123/FIN R
FS Xerererevveeeeeessseseseeeens * 123/FIN g T
FS Xicovrveoreeereeeereseees * 123/FIN g
FS Xiivovviiiiiiiiiiieeeiceiinnn, * 123/FIN g
FS Xiii covvooeveerieereie 123/FIN gg
FSXIV.iiiiiiiiieeieeiin, 123/FIN 3
FS XV 123/FIN 2 2 e
FS XVi oo 123/FIN OO S
FS XVil oo, 123/FIN 31p
FS XVili.ooovuiiieiieeiiiieiiinnn, D22 71 1\
FS XIX ervvooeereeerereeessr 123/FIN Al
FS XX evveerreereeenreeeeseeenee 123/FIN A2
L-1 e generic - AUCTIIRIIREIRERS
1-2 generic L ATCTIRIR IR
1-3 generic A3 v,
1-4 i generic S ATETIIRIREIR TR
1-5 generic AT i,
1-6 e generic A8 e,
1-7 generic A9 v,
1-8 e generic A-10 i,
1-9 generic B SUTTIIRIREIREI
1-20 i generic A-12 i,
TEMP FS 2_1 .................. 123/F|N 5'1 ...................................
TEMP FS 2_2 .................. ALL/FIN 5'2 ...................................
2-3 generic 9m3
24 generic O
TEMP FS 2_5 .................. 123/F|N A6'l .................................
TEMP FS 26 .................. ALL/FIN CCAB-2.iiiiiiis
STy 123/FIN 6-3
FS2-8 . 123/FIN CCH4.iiiiii,
FS2-9 e, 123/FIN FS7-1oiiiiiiiiiieee,
FS2-10 ..cciciiiiiiiiieecnnen, 123/FIN FST7-2uiiiiiiiiiiiee,
FS2-11 .o, 123/FIN FSCC7-3.iiiiiiiinennnn,
FS2-12 ., 123/FIN FSCC7-4..., T
FS2-13 .., 123/FIN FS7-5. . A
FS2-14 ..o, 123/FIN FS 76, A
FS2-15 .., 123/FIN FS7-7 i, T
FS2-16 ...cccooveviieeen, T 123/FIN FS7-8.iiiiiis
FS 2-17 i, T 123/FIN FS7-9.iiiiiiiien, T
FS2-18 ..o, 123/FIN FS7-10.....cccciiiiiiiiiien, T
* _ Omit from flight book
T — Color page in flight book
A — Tear-out page
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123/FIN
123/FIN
123/FIN
123/FIN
123/FIN
123/FIN
generic
generic
generic
generic
generic
generic
generic
generic
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generic
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generic
generic
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generic
generic
generic
generic
generic
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generic
generic
generic
generic
generic
generic
generic
generic
123/FIN
123/FIN
123/FIN
123/FIN
123/FIN
123/FIN
123/FIN
123/FIN
123/FIN
123/FIN

EVA/123/FIN



FS7-11 i T
FS7-12 e T
FS7-13 e T
FS7-14 .o T
FS7-15 e
FS7-16 .o
FS7-17 oo T
FS7-18 .o
FS7-19 e
FS7-20 e
FS7-21 oo
FS7-22 e T
FS7-23 e
FS7-24 ..
FS7-25 e
FS7-26 oo T
FS7-27 oo T
FS7-28 e T
FS7-29 e
FS7-30 e, T
FS7-31 . T
FS7-32 e T
FS7-33 e T
FS7-34 . T
FS7-35 e T
FS7-36 e, T
FS7-37 o A
FS7-38 e A
FS7-39 e T
FS7-40 ..o
FS7-41 .o T
FS7-42 e
FS7-43 . T
FS7-44 ... T
FS7-45 .
FS7-46 .o
FS7-47 oo
FS7-48 ..o T
FS7-49 ..o T
FS7-50 i
FS7-51 e
FS7-52 i T
FS7-53 e T
FS7-54 .
FS7-55 .
FS7-56 i
FS 7-57 o
FS7-58 .. T
FS7-59 e T
FS7-60 ..cccovviiiiiiiiiinnnnnn. T
FS7-61 ... T
FS7-62 i T
FS7-63 .
FS7-64 ... T
FS7-65 ... T
FS7-66.cccovviiiiiiiiiiiieeenne.

T — Color page in flight book
A — Tear-out page

123/FIN
123/FIN
123/FIN
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123/FIN
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123/FIN
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123/FIN
123/FIN
123/FIN
123/FIN
123/FIN
123/FIN
123/FIN
123/FIN

FS7-67....ccccciiiiii. A
FS7-68......cccceeiiiiinnn. A
FS7-69.....ccccciiiiin, t
FS7-70......ccccciiii,
FS7-71......ccccciii,
FS7-72...iii, t
FS7-73.., t
FS7-74.......ccccciiii, t
FS7-75.., t
FS7-76.....cccccciiiii.
FS7-77 ..o,
FS7-78...iiiiiii, t
FS7-79....ccc,
FS7-80......cccciiiiiiiinn.
FS7-81.....ccccciiiiiiin, t
FS7-82....ccccciii,
FS7-83...iii, t
FS7-84.......ccccceiiiiiin.
FS7-85....cccccii,
FS7-86.....ccccciiviiiiinn, t
FS7-87..cciiiiii,
FS7-88....cciiiiii,
FS7-89...iii, t
FS7-90......ccccccciiiiiiinnnn.
FS7-91.......cccciiii,
FS7-92.....ccccciii, t
FS7-93....,
FS7-94........cccccciiin. t
FS7-95....i, t
FS7-96......ccccciiiiiiinnn. t
FS7-97..i, t
FS7-98.....ccccciiii,
FS7-99.....coo, t
FS7-100.........ccccceviiennn. t
FS7-101........ccceeiiiinn. t
FS7-102........ccccceiiiinnnn.
FS7-103........cccceiiiien.
FS7-104.........ccceeiiinn. t
FS7-105.......cccccciiiiinnnn.
FS7-106.........ccccceviiienn.
FS7-107......cccceiiiiinn, t
FS7-108........ccccceeviinn. t
FS7-109.......ccccciiiiinnnn.
FS7-110.......cccceiiiiinn. t
FS7-111......cccceiiii, t
FS7-112.......ccccciiiin. t
FS7-113......ccciii, t
FS7-114...........ccccceiin.
FS7-115.......cccciiiin, t
FS7-116........ccccceeiiiinnn.
FS7-117....cccceiii, t
FS7-118.......ccccceeiiiinn.
FS7-119.......ccccciiiinn.
FS7-120........ccccceiiiinnn.
FS7-121.......cccccciiiiin.
FS7-122........cccccciiiiin.
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FS7-123 .o T
FS7-124 ...
FS7-125 ..
FS7-126 ..ccovvvvveeeeeeeeee. T
FS 7-127 oo T
FS7-128 ..o T
FS7-129 ..o
FS7-130 ..o
FS7-131 .o
FS7-132 i T
FS7-133 . T
FS7-134 ..o T
FS7-135 ..
FS7-136 .cccovviiiierieeennne. T
FS7-137 oo T
FS7-138 ..o T
FS7-139 .o T
FS7-140 ...ccoovvvvveveeenenn. T
FS7-141 ..o T
FS7-142 ..o
FS7-143 ..o T
FS7-144 ......covveeeeeee
FS7-145 ..o
FS7-146 ....ccovvvvevveeenen. T
FS7-147 oo T
FS7-148 ....ccovvvvvvveeeenn. T
FS7-149 ....coovvvvvveeeenenn. T
FS 7-150 ..ccoviiiiieieeeeeeeeee
FS7-151 .o T
FS 7-152 oo
FS7-153 . T
FS7-154 ..o
FS7-155 ... T
FS 7-156 ..covviiiieeeeeeeeeeeee
FS 7-157 oo T
FS7-158 ...oovviviiieveeeeenn T
FS7-159 ..o
FS 7-160 ...coovvveeeieeereeeee
FS7-161 ..o
FS7-162 ..o
FS7-163 ..o
FS7-164 ...oovveveeieeeeeee
FS7-165 ..o
FS7-166 ...ccoovvvvvvveeernnn. T
FS 7-167 wcoveeiiiieeeeeeeeeeeee
FS7-168 ...ccoovvvvvvveeennnn. T
FS7-169 ...coovvvivirvieenene. T
FS7-170 oo, T
FS7-171 oo
FS7-172 oo T
FS7-173 oo
FS7-174 ..o
FS7-175 o
FS7-176 cccoeveeiieeeeieenen. T
FS7-177 oo T
FS7-178 oo T

T — Color page in flight book
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123/FIN
123/FIN
123/FIN
123/FIN
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123/FIN
123/FIN
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FS7-179......cccccciii.

FS7-180........cccceviiinn. t
FS7-181.....ccceiiiiinn, t

FS7-182.......ccccciiiiiinn.
FS7-183......cciiiii.

FS7-184.......ccccceiiiin. t
FS7-185......ccccciiiiinn, t

FS7-186........cccceeviiinnnn.
FS7-187.....ccccceiiiii.

FS7-188.....ccceviiiin. t
FS7-189....cccceiiiiin, t
FS7-190........ccccceiviinn. t
FS7-191.......cccceiiiinn. t

FS7-192........cccccciiiin.

FS vii

123/FIN
123/FIN
123/FIN
123/FIN
123/FIN
123/FIN
123/FIN
123/FIN
123/FIN
123/FIN
123/FIN
123/FIN
123/FIN
123/FIN
123/FIN
123/FIN
123/FIN
ALL/FIN
generic

generic

generic

generic

generic

generic

123/FIN
123/FIN
123/FIN
123/FIN
123/FIN
123/FIN
123/FIN
123/FIN
123/FIN
123/FIN
123/FIN
123/FIN
123/FIN
123/FIN
123/FIN
123/FIN
123/FIN
123/FIN
123/FIN
123/FIN
generic

generic

generic

generic

generic

generic

123/FIN
ALL/FIN
generic

generic

generic

generic
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10-5.iiiiiiiieeees generic

0 generic
O generic
0 generic
0 generic
0 K generic
0 I generic
10-12 s generic
10-13. e generic
10-24 ..o generic
FSCC10-15......cccvvveeee. 123/FIN
FSCC10-16......ccccuvveee... 123/FIN
FS CC10-17......ccuuee. T 123/FIN
FSCC10-18................. T 123/FIN
11-2 s generic
11-2 s generic
11-3 s generic
114 generic
L1241 i generic
L1240 e generic
TEMP FS 12-1 ................ 123/FIN
TEMP FS 12-2 ................ ALL/FIN
12-3 s generic
12-4 generic
12-5 s generic
D generic
D generic
12-8 .o generic
12-9 s generic
D2 generic
12-20 s generic
12-22 s generic
12-13 . generic
12-24 e generic
12-15. s generic
D generic
12-07 o generic
12-18. e generic
12-29 s generic
12-20 .. generic
12-21 e generic
12-22 s generic
12-23 . generic
D generic
12-25 s generic
D generic
FS 12-27 oo 123/FIN
FS12-28 ..o 123/FIN
FS12-29 .o 123/FIN
FSCC12-30.....cccccvveennn. 123/FIN
FSCC12-31......cccuvveeeee. 123/FIN
FS12-32 .o 123/FIN
FS13-1 .. 123/FIN
FS13-2 i 123/FIN
14-2 s generic
14-2 e generic

T — Color page in flight book

FS viii

14-3 generic
14-4 generic
14-5 generic
14-6 .o generic
14-7 generic
14-8 .o generic
14-9 generic
14-20 i generic
14-11 generic
14-12 generic
14-13 . generic
14-14 ... generic
14-15 ... generic
14-16 . generic
14-17 generic
14-18 .o generic
14-19 . generic
14-20 . generic
14-21 generic
14-22 generic
15-1 generic
15-2 generic
15-3 generic
154 .. generic
15-5 generic
156 i generic
15-7 generic
15-8 generic
15-9 generic
15-20 i generic
15-11 generic
15-12 generic
15-13 generic
15-14 .. generic
161 generic
160 generic
TEMP FS 16-1................. 123/FIN
TEMP FS 16-2................. 123/FIN
FS16-3.. e 123/FIN
FS16-4....cooiiiiiiiiiiiis 123/FIN
FS16-5. . 123/FIN
FS16-6....cccvviiiiiiiiceeiis 123/FIN
FS16-7 oo 123/FIN
FS16-8...ccoiiiiiieiiieiee 123/FIN
FS16-9. e 123/FIN
FS 16-10.....cccoivieieeeiiins 123/FIN
FS16-11....cccoiiiiiiiieins 123/FIN
FS16-12....ccciiiiiiiieiiine 123/FIN
FS16-13....ccciiiiiiiiiie 123/FIN
FS16-14.....ccooiiiiiiiiis 123/FIN
FS16-15.....ccoiiiiiiiiis 123/FIN
FS16-16.....ccccvvvveeeeeene 123/FIN
FS16-17..cccciiiiiiiieeiie 123/FIN
FS16-18.....cccoiiiiiieiiis 123/FIN
FS16-19....cccoiiiiiiiiiiis 123/FIN
FS 16-20.....ccccmiieiieiiins 123/FIN
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FS16-21 .oooviiiiiieieeeeeee 123/FIN

FS16-22 ..o 123/FIN
FS16-23 ..o, 123/FIN
FS16-24 ..o 123/FIN
FS16-25 ..., 123/FIN
FS16-26 ...cccoovvviiiiiinnne. 123/FIN
FS 16-27 .cooveiiiiiieeen. 123/FIN
FS16-28 .....ccovviiiiiieenn. 123/FIN
FS16-29 ..o, 123/FIN
FS16-30 ..o, 123/FIN
FS16-31 ..o, 123/FIN
FS16-32 oo 123/FIN
FS16-33 ... 123/FIN
FS16-34 ..o 123/FIN
FS16-35 ... 123/FIN
FS16-36 ..ccccevviiiiiiiinnnn. 123/FIN
FS16-37 oooveiiiiiiieeee. 123/FIN
FS16-38 ...cccoiiiiiiiiennn. 123/FIN
FS16-39 .o, 123/FIN
FS16-40 ..., 123/FIN
FS16-41 ..o, 123/FIN
FS16-42 ..o 123/FIN
FS16-43 ..o, 123/FIN
FS16-44 ..o 123/FIN
FS16-45 ... 123/FIN
FS16-46 ......cooovivviienn. 123/FIN
FS 16-47 ..coooviiiiiiiee. 123/FIN
FS16-48 ..o 123/FIN
FS16-49 ..., 123/FIN
FS16-50 ......ccoiiiiiriinnnn. 123/FIN
FS16-51 ..o, 123/FIN
FS16-52 ..o 123/FIN
FS16-53 ..., 123/FIN
FS16-54 ..o, 123/FIN
FS16-55 ..., 123/FIN
FS16-56 ....cccovviiiiiiiinnnn. 123/FIN
FS 16-57 oooviiiiiiiiiee. 123/FIN
FS16-58 ..., 123/FIN
FS16-59 .o T 123/FIN
FS 16-60 .......ccevvvnnnnnnen T 123/FIN
FS16-61 .......ccoevnnnnnnn T 123/FIN
FS16-62 ......cceevvnnnen T 123/FIN
FS16-63......ccccoviiinnnnn T 123/FIN
FS16-64 ......ccccvvvrienen. 123/FIN
FS16-65......ccccviivrrinnnnn. 123/FIN
FS 16-66 ........ccovvvvrrennnn. 123/FIN
e generic
17-2 s generic
FS18-1 .. 123/FIN
FS18-2 i 123/FIN
FS18-3 .. 123/FIN
FS18-4 ... 123/FIN
FS18-5. i, 123/FIN
FS18-6.covvveeiiiiiiiieee. 123/FIN
FS18-7 i 123/FIN
FS18-8 .. 123/FIN

T — Color page in flight book

FS ix

FS18-9.. e 123/FIN
FS 18-10....ccccoiiiieiieiiiins 123/FIN
FS18-11....ccciiiiiiiiiiiiie 123/FIN
FS18-12....ccciiiiiiiiiiis 123/FIN
FS18-13....cciiiiiiiiie 123/FIN
FS18-14.....ccoviiieiiiis 123/FIN
FS18-15....ccciiiiiiiiiiiis 123/FIN
FS18-16.....ccccvvvvveeeeiinne 123/FIN
FS18-17...ccciiiiiiiiiiiiis 123/FIN
FS18-18....cccoiiiiiiieiiis 123/FIN
FS18-19....ccciiiiiiiiiiiis 123/FIN
FS 18-20....cccciiiiiiieiiiins 123/FIN
FS18-21....cccoiiiiiiiiiiiis 123/FIN
FS18-22....ccoiiiiiiiiiiiis 123/FIN
FS18-23....ciiiiiiiiie 123/FIN
FS18-24.....ccooiiiiiiiiiis 123/FIN
FS18-25....ccciiiiiiiiiis 123/FIN
FS18-26.....cccvvvvveiieeiiis 123/FIN
FS 18-27 ..o 123/FIN
FS18-28.....ccoviiiiiiiiiine 123/FIN
FS18-29....ccciiiiiiiiiiie 123/FIN
FS18-30....ccccimiiiieeiiiins 123/FIN
FS18-31...cccciiiiiiiiiiis 123/FIN
FS18-32...ccciiiiiiiiiiiie 123/FIN
FS18-33...iiiiiiiie 123/FIN
FS18-34....ccciiiiiiiiiiis 123/FIN
FS18-35....ccciiiiiiiiiiie 123/FIN
FS18-36....ccccvmiieiieeninne 123/FIN
FS18-37..ccciiiiiiiiiiiis 123/FIN
FS18-38....cccoiiiiiiiiiiiis 123/FIN
FS18-39....ccciiiiiiiiiiiie 123/FIN
FS18-40.....cccomiiviieeiiins 123/FIN
FS18-41....cccoviiiiiiiiiiis 123/FIN
FS18-42....cccoiiiiiiiiiins 123/FIN
FS18-43....ccciiiiiiiiiiis 123/FIN
FS18-44.....ccooviiiiiiiiis 123/FIN
FS18-45.....ccoiiiiiiiiis 123/FIN
FS18-46.....cccvvvvviieeinns 123/FIN
FS18-47. ..o 123/FIN
FS18-48.....cccoiiiiiiiiiis 123/FIN
FS18-49.....ccoiiiiiiiiiis 123/FIN
FS 18-50.....cccmmiiiiiiiiiinns 123/FIN
FS18-51....cccciiiiiiiiiiiis 123/FIN
FS18-52....ccciiiiiiiiiiiis 123/FIN
FS18-53....cciiiiiiiiie 123/FIN
FS18-54....cccoiiiiiiiiiiis 123/FIN
FS18-55....ccciiiiiiiiiiiie 123/FIN
FS18-56.....cccvvvvviieeiiinns 123/FIN
FS 18-57 .. 123/FIN
FS18-58.....cccoiiiiiiiiiiins 123/FIN
FS18-59....ccciiiiiiiiiiiiis 123/FIN
FS 18-60.....cccvvvveeeeeiinns 123/FIN
190 generic
190 generic
19-1 generic
19-2 generic
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19-3 s generic

19-4 . generic
19-5. s generic
S generic
S generic
S generic
19-9 . generic
S generic
19-11 i generic
19-12 s generic
20-1 e *  generic
20-2 i *  generic

* _ Omit from flight book
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EVA CUE CARDS

Title Ref. Page

SAFER CHECKOUT RESULTS (Front)........cccccceeuvveee. CC 3-10
SAFER STATUS TROUBLESHOOTING (Back) ......... CC3-11
DEPRESS/REPRESS (NOM A/L) (Front)..........ccceee.... CC A6-2
FAILED LEAK CHECK

(Back of DEPRESS/REPRESS) .......ccovvviiiiiiiiiiiiennn. CC6-4
SPDM DEPLOY TRACKING TABLES (Front)............. FSCC7-3

(BACK) ..ttt FSCC 7-4
STS-123 CONSUMABLES TRACKING

CUE CARD (FrONt)...cccoiiieieeiiiiiie e FS CC 10-15

(BACK) .ttt FS CC 10-16
STS-123 BATTERY RECHARGE PLAN (Front).......... FS CC 10-17

(BACK) ..ottt FS CC 10-18
EMERGENCY UNDOCK EVA TRANSFER

CUE CARD (Front).....coccuvvieiiiiiiieiiiiiee s FS CC 12-30
EXPEDITED SUIT DOFFING CUE CARD (Back)....... FS CC 12-31

FS xi

Card No.

generic
generic
generic

generic
EVA-7a/123/0/A
EVA-7b/123/0/A

EVA-4a/123/0/B
EVA-4b/123/0/B
EVA-5a/123/0/A
EVA-5b/123/0/A

EVA-6a/123/0/A
EVA-6b/123/0/A
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AIRLOCK
CONFIG

AIRLOCK PREP (50 min)

Retrieve or unstow following equipment:

MF28G 3/8-in breaker bar, 4-in ext w/3/8-in drive
IFM Tool Kit 1/2-in socket w/3/8-in drive
Vol H EMU Equipment Bag — attach to middeck wall
Helmet Lights
EVA Bag
Contamination Detection Kit (location flight specific)
FDF Locker Cuff Checklists (2) — stow in EMU Equipment Bag

DEPRESS/REPRESS Cue Card

1.Inner hatch Equal viv (two) — OFF
AW18A 2. LTG FLOOD (four) — ON
3. Remove from airlock, as reqd:
Airlock Stowage Bag
Airlock Floor Pallet using 3/8-in breaker bar, 4-in ext w/3/8-in drive, and
1/2-in socket w/3/8-in drive
4. Stow Vol H Bags in Vol H
5. Transfer to airlock:

EVA Bag — install on airlock wall
DEPRESS/REPRESS Cue Card
Helmet Lights
Contamination Detection Kit — install on airlock wall
6. Install IVA foot restraint, as reqd
7. Unbuckle SCU straps, Velcro SCU to wall
8. Install EMU lights on helmets (EMU 1,EMU 2)
9
0

Disconnect helmets from Airlock EMUs, temp stow

Remove comm caps from LTA Restraint Bags and connect to electrical
harnesses

11. Install helmets (not reqd if proceeding directly to EMU Checkout)

12. Remove LTA Restraint Bags

13. Disconnect waist rings; remove and stow any equipment stowed in HUT/LTA

14. Stow LTA Restraint Bags on AAPs

15. \Thermal cover clear of waist ring

16. Waist ring — engage posn

17. Connect LTA to HUT, lock

18. Remove 20-g Crash Bag from middeck EMU, as reqd
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EMU CHECKOUT PREP (30 min)

Airlock

Middeck
Vol H

1.
2.
3

4,
5.
6.
7

8.
9.
10.
11.

12.
13.

14.
15.
16.
17.
18.

19.

20.

21.

LTG FLOOD (four) — on
Remove External Airlock Floor Bag from Airlock
Unstow from External Airlock Floor Bag:
Be ECOK and Rm ECOK
Temp stow in Airlock
Unbuckle SCU straps, Velcro SCU to wall
Disconnect helmets from EMUs, temp stow
\DIDB restraint bags installed
Remove comm caps (4) from LTA Restraint Bag kangaroo pouches
For EMU 3004 (Ln), connect comm cap labeled ‘LN1’ to electrical harness
on suit. Stow comm cap labeled ‘BE1’ in BE ECOK
For EMU 3003 (Fm), connect comm cap labeled ‘FM1’ to electrical harness
on suit. Stow comm cap labeled ‘RM1’ in RM ECOK
Remove LTA Restraint Bags
Disconnect waist rings; remove ECOKs
Verify Ln LCVG plenum in desired location; temp stow LCVGs for EMU Checkout
Remove crew specific tags from Ln & Fm ECOKSs; attach to ECOK drawstring
Stow LTA Restraint Bags on AAPs
\Thermal cover clear of waist rings
Waist rings — engage position
Connect LTAs to HUTSs, lock
Transfer ECOKSs to Middeck
Retrieve EVA Systems Transfer Bag from Ln ECOK
Unstow:
Outboard Bag:
Helmet Light Batteries (2)
Inboard Bag:
SCOFs (2), temp stow for EMU Checkout
EMU Servicing Kit s/n 5005
Helmet Light Batteries (2)
Stow following items in EVA Systems Transfer Bag:
EMU Servicing Kit s/n 5005
Helmet Light Batteries (4)
Stow Vol H Bags in Vol H
(SCOFs (2) will be stowed back in EMU Equipment Bag after EMU Checkout)
Temp stow ECOKs and EVA Systems Transfer Bag for EVA Prep for Transfer
to ISS
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LTA RESTRAINT STRAP REMOVAL (15 min)

NOTE
May be performed on EMU 1 and 2 simultaneously.
Perform steps as reqd for current EMU config

As reqd, remove comm cap from LTA Restraint Bag; temp stow
Remove EMU from AAP

Disconnect all restraint attachments from SAFER mount brackets (two)
Loosen cinch strap mechanism, remove SAFER mount brackets
Remove strap from PLSS

Stow strap in LTA Restraint Bag Pouch with D-rings (three) connected
Engage EMU in AAP

Stow LTA Restraint Bag/strap

NGOk~ WNE

LTA RESTRAINT STRAP INSTALLATION (15 min)

NOTE
May be performed on EMU 1 and 2 simultaneously. Perform
steps as reqd for current EMU config. Procedure written to
install in Launch/Landing config shown below

Unstow LTA Restraint Bag/strap

Remove EMU from AAP

Install SAFER mount brackets (two)

Install elastic band of strap around SOP

Tighten cinch strap mechanism

Attach strap French hooks (two) to SAFER mount brackets

Engage EMU in AAP

Stow LTA, suit arms inside LTA Restraint Bag

Connect upper spring hooks (two) over suit shoulders to upper AAP attachment
rings (two)

10. Connect lower spring hooks (two) around suit arms to SAFER mount brackets (two)

11. Tighten all LTA bag straps with bag as high as possible on EMU

CoNo,rONE

LTA RESTRAINT STRAP APPLICATION EMU LAUNCH AND LANDING CONFIGURATION
{LTA Restraint Strap installed)

Upper Spring Hook:

Strap Serial No.
Lower Spring Hook

SAFER Mount Bracket

Elastic Band

SAFER Mount Bracket _
sop  D-fings LTA Restraint Bag Pouch

NOTE
French hooks should be attached to SAFER

mount brackets for launch and landing 1 2 3
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EVA PREP FOR TRANSFER TO ISS (90 min)

BOTH EMUs/  1.VPWR - SCU
DCM 2.VPURGE vlv — op (up)

3. YWATER - OFF, switch guard installed

4.NO2 ACT — OFF

5. Retrieve empty mesh bags (3) from Ln ECOK labeled:

EVA 1 Task Transfer Bag

EVA 2/3 Task Transfer Bag

EVA 4 Task Transfer Bag

6. Configure/verify items according to table below:

EMU 3004 (Ln)
O DIDB Restraint Bag

O CCA (LN1)

O Helmet (¥sun visors down, cover installed)
O Valsalva
O Fresnel Lens

O EMU Gloves (LN1)

O Wrist Mirror (2)

O EMU Battery (verified during EMU c/o)

O CCC (LiOH) (verify in EVA Transfer to ISS)

OLTA

EMU 3003 (Fm)
O DIDB Restraint Bag

O CCA (FM1)

O Helmet (¥sun visors down, cover installed)
O Valsalva

O EMU Gloves (FM1)

O Wrist Mirror (2)

O EMU Battery (verified during EMU c/0)

O CCC (LiOH) (verify in EVA Transfer to ISS)

OLTA
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EVA PREP FOR TRANSFER TO ISS (90 min) (Cont)

EMU Crew Options Kit (Ln)
O ECOK Mesh Bag
O LCVG (LN1)(w/biomed sternal harness &
signal conditioner)
OO0 Ln EVA 1 & 2 Ziplock Bags
00 2, MAGs (w/Ziplock Bags)
00O TCUs (top, bottom)
OO0 Socks
00 Sock liner
OO0 Wristlets
00O Comfort Gloves
00 3, coverlet, large
00 3, tegaderm
00 3, 7/8" dia Velcro loop
00 3, 7/8" dia Velcro hook
EVA 1 bag only:
O 1 Fresnel lens
O Mission patch (STS-123)
O American flag

From Rm ECOK

O Ln EVA 3 Ziplock Bag
O 2, MAGs (w/Ziplock Bags)
O TCUs (top, bottom)
O Socks
O Sock liner
O Wristlets
O Comfort Gloves
O 3, coverlet, large
0O 3, tegaderm

O Ln Contingency EVA Ziplock Bag
O 3, MAGs (w/Ziplock Bags)
O 2, coverlet, large
O 2, tegaderm

From Middeck Floor Starboard 1 Bag
OO0 3 DIDBs (empty)

From SODF Locker (MF43K)
O 1SS EVA Cuff C/L (EV1)

From WCS
O Towels

O Crew personal items for Campout

EMU Crew Options Kit (Fm)
O ECOK Mesh Bag
O LCVG (FM1)(w/biomed sternal harness &
signal conditioner)
OO Fm EVA 2 & 4 Ziplock Bags
00 2, MAGs (w/Ziplock Bags)
00O TCUs (top, bottom)
OO0 Socks
OO0 Wristlets
OO0 Comfort Gloves
OO0 Croakie
00 2, coverlet, large
00 2, tegaderm
00 3, 7/8" dia Velcro loop
00 3, 7/8" dia Velcro hook
EVA 2 bag only:
O EV identifier stripes (EV3)
O Mission patch (STS-123)
O American flag

From Be ECOK

O Fm EVA 5 Ziplock Bag
O 2, MAGs (w/Ziplock Bags)
O TCUs (top, bottom)
O Socks
O Wristlets
O Comfort Gloves
O Croakie
O 2, coverlet, large
O 2, tegaderm

O Fm Contingency EVA Ziplock Bag
O 3 MAGs (w/Ziplock Bags)

From Middeck Floor Starboard 1 Bag
OO0 3 DIDBs (empty)

From SODF Locker (MF43K)
O ISS EVA Cuff C/L (EV2)

From WCS
O Towels

O Crew personal items for Campout
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EVA PREP FOR TRANSFER TO ISS (90 min) (Cont)

EMU Crew Options Kit (Be) EMU Crew Options Kit (Rm)
O ECOK Mesh Bag O ECOK Mesh Bag
OO0 Be EVA 3, 4, & 5 Ziplock Bags OO0 Rm EVA 1, Probable EVA 1, & Probable
000 2, MAGs (w/Ziplock Bags) EVA 2 Ziplock Bags
OO0 TCUs (top, bottom) 000 2, MAGs (w/Ziplock Bags)
OO0 Sock liner OO0 TCUs (top, bottom)
OO0 Wristlets OO0 Socks
OO0 Comfort Gloves OO0 Comfort Gloves
EVA 3 & 4 bags: EVA 1 & Probable EVA 1 bags only:
00 3, 7/8" dia Velcro loop 00 3, 7/8" dia Velcro loop
00 3, 7/8" dia Velcro hook 00 3, 7/8" dia Velcro hook
EVA 3 bag only: EVA 1 bag only:
O EV identifier stripes (EV2) O EV identifier stripes (EV4)
O Mission patch (STS-123) O Mission patch (STS-123)
O American flag O American flag
O Rm Contingency Ziplock Bag
0O CCA (BE1) 0O 6, MAGs (w/Ziplock Bags)
) O TCUs (top, bottom)
From Middeck Floor Starboard 1 Bag O Socks
O EMU Gloves — 1 pair (BE1) O Comfort Gloves
000 3 DIDBs (empty) O 3, 7/8" dia Velcro loop
O 3, 7/8" dia Velcro hook
From External A/L Floor Bag O EV identifier stripes (EV1 & EV2)

O LCVG (BE1)(w/biomed sternal harness &

O Missi h (Exp 16 & Exp 17
signal conditioner) ission patch (Exp 16 & Exp 17)

O American flag
From SODF Locker (MF43K)

O ISS EVA Cuff C/L (EV3) 0 CCA (RMI)
From WCS From Middeck Floor Starboard 1 Bag

O Towels 000 3 DIDBs (empty)
O Crew personal items for Campout From External A/L Floor Bag

EVA Systems Transfer Bag 000 EMU Gloves — 3 pair (RM1/RM2/RM3)

O EMU Servicing Kit s/n 5005 O LCVG (RM1)(w/biomed sternal harness &
OOOO EHIP Batteries (4) signal conditioner)
From Middeck Floor Starboard 1 Bag From SODF Locker (MF43K)

00O LiOH (2) s/n: O ISS EVA Cuff C/L (EV4)

sin:
From WCS

From External A/L Floor Bag O Towels

O Overgloves — 1 pair L

00O Overgloves — 2 pair M [ Crew personal items for Campout

From FDF Locker (MF57G)

O STS-123 Consumables Tracking Cue Card

O STS-123 Battery Recharge Plan

O STS-123 EVA Checklist

O Expedited Suit Doffing Cue Card

O Emergency Undock EVA Transfer Cue Card
From SODF Locker (MF43K)

O ISS EVA Systems Checklist (3)

From WCS
O Hygiene items

From Drug Subpack (MF28H)
O Aspirin
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EVA PREP FOR TRANSFER TO ISS (90 min) (Cont)

7. Gather EVA Tools from STS Stowage Location and stow in EVA ‘X’ Task
Transfer Bag according to table below

Stowage Location EVA Tools EVA ‘X’ Task
Transfer Bag
O 85-ft Safety Tether (2) (s/n 1001, 1004) 1
O Adj Equipment Tethers (2) 1
O Adj Equipment Tethers (4) 4
O All (red) RETs [eq-eq(16), eq-eq wW/PIP(5); Lg-eq(8)] 2/3
Ext A/L Floor Bag O Lg Trash Bag (1) (s/n 1011) 2/3
O Broom Clip Caddy (1) (s/n 1011) 4
O EVA Temperature Sensor (1) (s/n 1005) 4
O Brush Handle (tipless) (1) (s/n 1010) 4
O Spare EDFs (5) 1
. O OTCM OSE blankets (2) 1
M'ddeigggog)smd 1 & OHT, 0TCM Handiing Tool (2) 1
O EVA Wipes (5) 4

8. Stow EVA 4 Task Transfer Bag in Ext A/L Floor Bag

9. When complete with EVA Prep for Transfer to ISS, report s/ns of LiOH
stowed in EVA Systems Transfer Bag and activity status to MCC-H
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POST-DOCKING EVA TRANSFER AND RECONFIG (60 min)

NOTE
This procedure assumes that transfer items
were preconfigured per EMU PREP FOR
TRANSFER TO ISS

1. Transfer the following EVA equipment to ISS and update transfer list:

Iltem Destination Transfer list item # |Transfer Status
EMU 3004 (Ln) E-Lk aft EDDA Ref Transfer List
EMU 3003 (Fm) Node 1 Ref Transfer List
ECOK (Ln) E-Lk Ref Transfer List
ECOK (Rm) E-Lk Ref Transfer List
ECOK (Be) Node 1 Ref Transfer List
ECOK (Fm) Node 1 Ref Transfer List
EVA Systems Transfer Bag |E-Lk Ref Transfer List
EVA 1 Task Transfer Bag E-Lk Ref Transfer List
EVA 2/3 Task Transfer Bag |Node 1 Ref Transfer List

EVA Sys
Transfer Bag

ECOKs
(Ln & Rm)

EVA Sys
Transfer Bag

EMU 3003

EMU 3004

EMU 3006

2. Unstow following items and position in E-Lk:
O STS-123 Consumables Tracking Cue Card
O STS-123 Battery Recharge Plan
O STS-123 ISS EVA Systems Checklist (2)
(colored stripe for STS-123 mission only)
ISS EVA Systems Checklist (1) (to be left on ISS)
STS-123 EVA Checklist
Emergency Undock EVA Transfer Cue Card
Expedited Suit Doffing Cue Card
Overgloves — 3 pair (1 pair L / 2 pair M)
LiOH (1)
Record s/n
Temp stow for install on EMU 3006
EHIP Batteries (4) — stow in M02 Bag w/on-orbit EHIP batteries
Crew Hygiene and Preference items
CCA (RM1) — temp stow for install on EMU 3006
EMU gloves (RM1) — temp stow for install on EMU 3006

Ooooooo

Ooooo

3. Stow ISS EVA Systems Checklist currently on ISS in EVA Systems
Transfer Bag for return on STS-123

4. Stow ISS EVA Cuff C/L (3) currently on ISS in EVA Systems Transfer

Bag for return on STS-123

s/ns: , , and

5. Check LiOH s/n and record:

6. Check LIOH s/n and record:

For Helmet Light Batteries and ERCA s/n, refer to
STS-123 CONSUMABLES TRACKING CUE CARD

7. Install Helmet Lights w/batteries and EMU TV

8. Disconnect helmet, temp stow

9. Connect CCA (Rm1) (temp stowed in step 2) to electrical harness
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POST-DOCKING EVA TRANSFER AND RECONFIG (60 min) (Cont) |
10. Install helmet
11. Connect EMU gloves (RM1) to EMU (temp stowed in step 2)
12. Install LiOH (temp stowed in step 2)
13. Retrieve following from Rm ECOK and install on EMU:
O STS-123 Mission patch
O American flag
O Crew Identifier stripes

14. Perform EVA 1 Tool Config as time permits

15. Report transfer status and LIOH s/ns from steps 2, 5, and 6 to MCC
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EMU SWAP FOR EVA 2 (30 min) I

NOTE
This procedure assumes the following procedures have been completed following EVA 1:
{1.240 POST EVA} (SODF: ISS EVA SYS: EVA PREP/POST)
{1.605 BSA BATTERY RECHARGE - term} (SODF: ISS EVA SYS: BATTERY OPS)
{1.605 BSA BATTERY RECHARGE - init} (SODF: ISS EVA SYS: BATTERY OPS)

EMU 3006 ] 1. Remove Helmet Lights and EMU TV
Temp stow entire assembly

2. Remove REBA from PLSS, stow
3. Connect waist ring to HUT
Connect Rm1 gloves to lower arms

5. VHelmet installed, sun visors down, cover installed

o0 J o
IS

6. If desired:

Retrieve LTA Restraint straps and bag

Perform 1.330 LTA RESTRAINT INSTALLATION/REMOVAL
(Installation steps only)

(1 7. Remove EMU from fwd EDDA
Transfer EMU to Node 1

] 8. Gather EV4 (Rm) EMU crew-specific items and place in Rm ECOK
Transfer Rm ECOK to Node 1

EMU 3003 [ 1 9. Transfer EMU and Fm ECOK to E-Lk
Install EMU on fwd EDDA

] 10. Install Helmet Lights and EMU TV
\Sun visors down, cover installed

[ ] 11. Retrieve EV3 cuff checklist from Fm ECOK
Install on EMU left arm

1 12.Wrist Mirrors (two) installed
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EMU SWAP FOR EVA 3 (30 min)

NOTE

This procedure assumes the following prcedures have been completed following EVA 2:
{1.240 POST EVA} (SODF: ISS EVA SYS: EVA PREP/POST)
{1.605 BSA BATTERY RECHARGE - term} (SODF: ISS EVA SYS: BATTERY OPS)
{1.605 BSA BATTERY RECHARGE - init} (SODF: ISS EVA SYS: BATTERY OPS)

EMU 3003

EMU 3004

EMU 3008

[]

I R e I R

]

[ N B

I I R R

1

1.

2.

3.

Remove Helmet Lights and EMU TV
Temp stow entire assembly

Connect waist ring to HUT

Connect FM1 gloves to lower arms

4. VHelmet installed, sun visors down, cover installed

5.

10.

11.

12.

13.

14.

15.

16.

17.

18.

If desired:
Retireve LTA Restraint straps and bag
Perform 1.330 LTA Restraint Installation/Removal
(Installation steps only)

Remove EMU from fwd EDDA
Transfer EMU to Node 1

Gather EV3 (Fm) EMU crew-specific items and place in Fm ECOK
Transfer ECOK to Node 1

Remove from aft EDDA
Install on fwd EDDA
If present, remove LTA Restraint Strap/Bag from EMU 3008

Transfer EMU and Be ECOK to E-Lk
Install EMU on aft EDDA

Disconnect helmet, temp stow
Unstow BE1 CCA from Be ECOK and connect to electrical harness

Install helmet on EMU

Install Helmet Lights and EMU TV

\Sun visors down, cover installed

Unstow BE1 EMU gloves from Be ECOK and connect to EMU

Retrieve EV2 cuff checklist from Be ECOK
Install on EMU left arm

Retrieve following from Be ECOK and install on EMU:
[ STS-123 Mission patch
[ American flag
[ Crew Identifier stripes

19. VWrist Mirrors (two) installed
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EMU RECONFIG/SWAP FOR EVA 4 (90 min)

NOTE

This procedure assumes the following prcedures have been completed following EVA 3:
{1.240 POST EVA} (SODF: ISS EVA SYS: EVA PREP/POST)
{1.510 METOX REGENERATION - init} (SODF: ISS EVA SYS: EMU MAINTENANCE)
{1.605 BSA BATTERY RECHARGE - term} (SODF: ISS EVA SYS: BATTERY OPS)
{1.605 BSA BATTERY RECHARGE - init} (SODF: ISS EVA SYS: BATTERY OPS)

EMU 3008 _| 1. Connect waist ring to HUT

]
]

EMU 3004 N

EMU 3006/3004 Resize _|

]

]

2.

3

10.

11.

12.

13.

14.

Connect gloves to lower arms

. VHelmet installed, sun visors down, cover installed

Remove EMU from EDDA
Temp stow EMU in Node 1

Remove Helmet Lights and EMU TV
Temp stow entire assembly

Remove REBA from PLSS, stow
Remove patches and stripes; temp stow

Gather EV1 (Ln) EMU crew-specific items and place in Ln ECOK
Transfer ECOK to Node 1

If present, remove LTA Restraint Strap/Bag from EMU 3006 (Rm)

Transfer EMU 3006 (Rm) from Node 1 to E-Lk
Install EMU on aft EDDA

Remove patches and stripes; stow in Rm ECOK

Disconnect from EMU 3006 and temp stow following:
Rm LTA
Rm Helmet (s/n 1069)
Rm Lower Arms (s/n 265/266) (leave gloves connected)
Rm CCA

Disconnect from EMU 3004 and temp stow following:
Ln LTA
Ln Helmet (s/n 1073)
Ln Lower Arms (s/n 235/236) with 0.5-inch sizing rings
(leave gloves connected)
Ln CCA

Connect to EMU 3004:
Rm LTA
Rm Helmet (s/n 1069)
Rm Lower Arms (s/n 265/266) (leave gloves connected)
Rm CCA

FS 2-15 EVA/123/FIN



| 15. Connect to EMU 3006:

]

Ln LTA

Ln Helmet (s/n 1073)

Ln Lower Arms (s/n 235/236) with 0.5-inch sizing rings
(leave gloves connected)

Ln CCA

16. Install patches and stripes on EMU 3006 for Ln (EV1)

_] 17.~Sun visors down, helmet covers installed (1 per EMU)

1 18. Verify final config of EMUs 3006 and 3004 per following figures

NOTE

All labels show serial numbers on top
BLACK font indicates hardware already on EMU 3006
GREEN font indicates hardware removed from EMU 3004

CCA
s/n 1181
Right Side Left Side
(Red wrist disconnect) (Blue wrist disconnect)
Long (2) Short (2) Short (2) Long (2)
Size 06 o L — SEMU Size 06 6LN
BLN 3o 2o
s/n 6278 s/n 235 i @ 3006 i @ s/n 236 s/n 6278
W S W >
[0} ©
Long (1) Waist Size 01 Long (1)
s/n 2048
L] _
Short (1) Short (1)
None None
Short (2) _ Short (2)
Size 04 Size 04
s/n 163 s/n 164
Long (2) Long (2)
1.5" 1.5"
s/n 139 s/n 140
Boot Size 02 Boot Size 02
s/n 228 s/n 228
BSI 03 BSI 03
FINAL EMU 3006 CONFIG FOR LINNEHAN
FS 2-16 EVA/123/FIN



NOTE

All labels show serial numbers on top
BLACK font indicates hardware already on EMU 3004

PINK font indicates hardware removed from EMU 3006

CCA
s/n 1176
Helmet
Right Side 1069 Left Side
(Red wrist disconnect) (Blue wrist disconnect)
Long (2) Short (2) Short (2) Long (2)
6EN Size 00 _ L — SEMU _ Size 00 6FN
s/n 6076 s/n 265 S 3004 S s/n 266 s/n 6076
(0] (0]
Short (1) Waist Size 01 Short (1)
s/n 2054
LI — L]
Short (1) Short (1)
None None
Short (2) . Short (2)
Size 01 Size 01
s/n 183 s/n 184
Long (2) Long (2)
0.5" 0.5"
s/n 124 s/n 125
Boot Size 01 Boot Size 01
s/n 221 s/n 221
No BSI No BSI

FINAL EMU 3004 CONFIG FOR REISMAN

] 10.

If desired:

Retrieve LTA Restraint straps and bag
Perform 1.330 LTA RESTRAINT INSTALLATION/REMOVAL

(Installation steps only) for EMU 3004

] 20. Remove EMUs from fwd and aft EDDAs

Transfer EMUs to Node 1
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EMU 3008/3003 Resize | 21. Transfer EMU 3008 from Node 1 to E-Lk
Install EMU on fwd EDDA

| 22. Transfer EMU 3003 and Fm ECOK from Node 1 to E-Lk
Install EMU on aft EDDA

| 23. Disconnect from EMU 3008 and temp stow following:
Be LTA
Be Helmet (s/n 1067)
Be Lower Arms (s/n 319/320) (leave gloves connected)
Be CCA

_| 24. Remove patches and stripes from EMU 3008
|1 25. Disconnect from EMU 3003 and temp stow following:
Fm LTA
Fm Helmet (s/n 1077)
Fm Lower Arms (s/n 343/344) (leave gloves connected)
Fm CCA
| 26. Remove patches and stripes from EMU 3003
_1 27. Connect to EMU 3003:
Be LTA
Be Helmet (s/n 1067)
Be Lower Arms (s/n 319/320) (leave gloves connected)
Be CCA
_1 28. Install patches and stripes on EMU 3003 for Be (EV2)
-1 29. Connect to EMU 3008:
FmLTA
Fm Helmet (s/n 1077)
Fm Lower Arms (s/n 343/344) (leave gloves connected)
Fm CCA
_] 30. Install patches and stripes on EMU 3008 for Fm (EV3)
_1 31. Install Helmet Lights and EMU TV on EMU 3008
] 32.~/Cuff checklist installed on each EMU
] 33.Wrist Mirrors (two) installed on each EMU

_1 34.Sun visors down, helmet covers installed (1 per EMU)

_1 35. Verify final config of EMUs 3003 and 3008 per following figures
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All labels show serial numbers on top

NOTE

BLACK font indicates hardware already on EMU 3003
font indicates hardware removed from

Right Side
(Red wrist disconnect)

Long (2) Short (2)

Short (1)

Short (1)

Short (2)

Long (2)

XL — SEMU
3003

Left Side
(Blue wrist disconnect)

Short (2) Long (2)

Short (1)

Short (1)

Short (2)

Long (2)

FINAL EMU 3003 CONFIG FOR BEHNKEN
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NOTE

All labels show serial numbers on top
BLACK font indicates hardware already on EMU 3008
BLUE font indicates hardware removed from EMU 3003

(Red wrist disconnect)

HL Assembly with

6HD
s/n 6065

(Blue wrist disconnect)

6HD
s/n 6065

CCA EMU TV s/n 18
s/n 1171
Right Side Left Side
Long (2) Short (2) Short (2) Long (2)
Size 04 XL — SEMU -
s Size 04
s/n 343 S 3008 3 s/n 344
o >
D
Short (1) Waist Size 02 Short (1)
L] LI
Long (1) ﬂ Long (1)
None None
Short (2) Short (2)
Size 02 || Size 02
s/n 151 || s/n 152
Long (2 Long (2
92 0.5" 0.5" 902
s/n 132 | | s/n 133
Size 02 Size 02
s/n 220 s/n 220
BSI 03 BSI 03

FINAL EMU 3008 CONFIG FOR FOREMAN
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EVA PREP FOR TRANSFER TO SHUTTLE (90 min) |

EMU PRE-PACK

EMU 3006/ 1. Install expended LiOH canisters and EMU batteries for return (use Return
3008 Config) per STS-123 CONSUMABLES TRACKING CUE CARD

2. Remove ISS EVA Cuff C/L from EMU 3008
3. Tear out flight specific pages from EV2, EV3, and EV4 Cuff C/Ls; stow on ISS
4. Inspect and compare all on-orbit EMU wrist mirrors (8)

Stow best quality wrist mirrors (4) in ISS A/L MO2 bag

Install remaining wrist mirrors on EMUs 3006 and 3008 for return

Report serial numbers and stowage locations to MCC

DCMs 5.VPWR — SCU
VPURGE vlv — op (up)
\JO2 ACT - OFF
VWATER — OFF, switch guard installed

EMU 3008 6. Remove EMU TV and Helmet lights, stow on ISS

E-Lk 7. Unstow EMU Servicing Kit s/n 5005 from EVA Systems Transfer Bag
Locate EMU Servicing Kit s/n 5004 on ISS

8. Stow EMU Servicing Kit s/n 5005 in MO-2 bag
Stow EMU Servicing Kit s/n 5004 in EVA Systems Transfer Bag for return

9. Configure/install all items for transfer per table:
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EVA PREP FOR TRANSFER TO SHUTTLE (90 min) (Cont)

EMU 3006 (Ln)
DIDB Restraint Bag

CCA (LN1)

Helmet s/n 1073 (Vsun visors down, cover
installed)

EMU Gloves (LN1)

Wrist Mirror (2)

O VISS EVA Cuff Checklist installed

O EMU Battery (s/n 2041)

O CCC (LiOH) (used)

O LTA

OO 0O oo

EMU 3008 (Fm)
DIDB Restraint Bag

CCA (FM1)

Helmet s/n 1077 (Vsun visors down, cover
installed)

EMU Gloves (FM1)

Wrist Mirror (2)

O ISS EVA Cuff Checklist NOT installed

O EMU Battery (s/n 2064)

O CCC (LiOH) (used)

O LTA

OO 0O oo

EMU Crew Options Kit (Ln)
OO0 EVA 1, 2, & 3 Ziplock Bags

O 2 MAGs (less used items)

O TCUs (top, bottom)

O Socks

O Wristlets

O Comfort Gloves

O EVA Contingency Ziplock Bag
O 3 MAGs (w/Ziplock Bags)
O Fresnel Lens

O LCVG (w/biomed sternal harness & signal
conditioner)

EMU Crew Options Kit (Fm)

OO0 EVA 2, 4, & 5 Ziplock Bags

O 2 MAGs (less used items)

O TCUs (top, bottom)

O Socks

O Wristlets

O Comfort Gloves

O Croakie

O EVA Contingency Ziplock Bag
O 3 MAGs (w/Ziplock Bags)

O LCVG (w/biomed sternal harness & signal
conditioner)

EMU Crew Options Kit (Be)
OO0 EVA 3, 4, & 5 Ziplock Bags

O 2 MAGs (less used items)

O TCUs (top, bottom)

O Socks

O Wristlets

O Comfort Gloves
O Patches and stripes from EMU 3003
O LCVG (BE1)(w/biomed sternal harness &

signal conditioner)

O CCA (BE1)
O EMU Gloves (BE1)

EVA Systems Transfer Bag
O STS-123 Consumables Tracking Cue Card
O STS-123 Battery Recharge Plan
O Expedited Suit Doffing Cue Card
O Emergency Undock EVA Transfer Cue Card
O STS-123 EVA Checklist
O STS-123 ISS EVA Systems Checklist (2)
(colored stripe)
O EMU Servicing Kit (s/n 5004)
O EHIP Batteries (4) (s/n 1012, 1013, 1014, 1021)
O LiOH (2) (used)

EVA 1 Task Transfer Bag
85-ft Safety Tether (2) (s/n 1006, 1008)
Adj Equipment Tethers (6) (s/n 1010, 1013,
1014, 1015, 1036, 1037)
RETSs (eg-eq) (7) (blue)
RETs (eg-eq wW/PIP) (3) (blue)
RETs (Lg-eq) (7) (blue)
Broom Clip Caddy (1) (s/n 1011)
EVA Temperature Sensor (1) (s/n 1005)
EVA 2/3 Task Transfer Bag
EVA 4 Task Transfer Bag
EVA Wipes (5): used/unused
Spare EDFs (5)

OoOooooooo oo
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EVA TRANSFER TO SHUTTLE (30 min) I

NOTE
This procedure assumes that transfer items
were preconfigured per EMU PREP FOR
TRANSFER TO SHUTTLE

1. Transfer following EVA equipment to shuttle:

Item Destination Transfer Status
EMU 3006 (Ln) Temp stow in Middeck
EMU 3008 (Fm) Temp stow in Middeck
ECOK (Ln) Temp stow in Middeck
ECOK (Fm) Temp stow in Middeck
ECOK (Be) Temp stow in Middeck
EVA Systems Transfer Bag Temp stow in Middeck
EVA 1 Task Transfer Bag Temp stow in Middeck

2. Report transfer status to MCC
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EVA UNPACK AND STOW (60 min)

NOTE

This procedure assumes that transfer items
were preconfigured per EMU PREP FOR
TRANSFER TO SHUTTLE

1. Unpack and stow items per table below; report status to MCC when complete:

Current Location Item Final Stowage Status
Location
Middeck EMU 3006 (Ln) External A/L (Stbd AAP)
" EMU 3008 (FM) External A/L (Port AAP)
ECOK (Ln) EMU 3006 (Ln)
ECOK (Fm) EMU 3008 (Fm)
ECOK (Be) External A/L Floor Bag
EVA Systems Transfer Bag | STS-123 Consumable Tracking Cue Card | FDF Locker (MF57G)
" STS-123 Battery Recharge Plan FDF Locker (MF57G)
STS-123 EVA Checklist FDF Locker (MF57G)
Expedited Suit Doffing Cue Card FDF Locker (MF57G)
" Emergency Undock EVA Transfer FDF Locker (MF57G)
Cue Card
" STS-123 SS EVA Systems Checklist (2) | SODF Locker (MF43K)
! EMU Servicing Kit (s/n 5004) Vol H Inboard
" EHIP Batteries (4) 2 — Vol H Inboard Bag
2 — Vol H Outboard Bag
" LiOH (2) Middeck Floor Stbd 1 Bag
" Empty EVA Systems Transfer Bag Ext A/L Floor Bag
EVA 1 Task Transfer Bag |85-ft Safety Tether (2) (1006, 1008) Ext A/L Floor Bag
" Adj Equipment Tethers (6) (1010, 1013, |Ext A/L Floor Bag
1014, 1015, 1036, 1037)
RETSs (eg-eq) (7) (blue) Ext A/L Floor Bag
RETSs (eg-eq w/PIP) (3) (blue) Ext A/L Floor Bag
RETSs (Lg-eq) (7) (blue) Ext A/L Floor Bag
Broom Clip Caddy Ext A/L Floor Bag
EVA Temperature Sensor Ext A/L Floor Bag
EVA Wipes (5) Ext A/L Floor Bag
Spare EDFs (5) Ext A/L Floor Bag
EVA 2/3 Task Transfer Bag Ext A/L Floor Bag
EVA 4 Task Transfer Bag Ext A/L Floor Bag
Empty EVA 1 Task Transfer Bag Ext A/L Floor Bag
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EVA 1
STS-123 (LJA) EVA L TIMELINE .....covvooeeeceeeseeeeeeeeeeeeseeeeeee e FS 7-5
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OTCM 2 INSTALL w.oveoveeeeeeeeeeeeeeeeseeeeeseeese e eseseese e FS 7-16
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ASSEMBLY PREP TASKS .....oooovveoeveoeeeoeseeeoeeeeeeseseseseeesesssses s FS 7-22
EVA 1 CLEANUP/INGRESS ........oorverveoeeeeseeeeeeseoeseseeseeesseesesesesesesesesneeesnee FS 7-23
POST EVA 1 TOOL CONFIG........ovvoerreemreereeeeeeieeseesseesesseesesesseesesse s FS 7-24
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PRE EVA 2 TOOL CONFIG .....oovoorveerreoeeeeeeeseeseeesesssesesesseesesesseseesssseseseeeee FS 7-39
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NOTES, CAUTIONS, AND WARNINGS .........c..rvreemreerereserrenseeseresesesaneseee FS 7-41
AIL EGRESS/SETUP .....o.ooorvveeceoeeeeesssessssesseesssssesssesaasssasessseseenss s FS 7-45
SPDM ARM 2 STOW ....oooovioeeeeoeeeeseeeseeeseseeeeseesss s FS 7-47
SPDM ARM 1 STOW .....oooovooeieaeeeeceeeseeeseseeeeseesss s eseesss s FS 7-49
SPDM ARM INSTALLATION .....coovvtmevireeoeseseeeesesesseessseessesssss s FS 7-50
SPDM COVER REMOVAL.........oovoirereemeeesssesessessesessseseseessssesssssesesaesssnesens FS 7-52
GET-AHEAD SLP CLEANUP..........orvviecveeseeeseseeeseeessoessseessessesssesesae s FS 7-53
EVA 2 CLEANUP/INGRESS ........oorveorveoeeseieeseessseseseessssesesesesees e FS 7-55
POST EVA 2 TOOL CONFIG.......coovoerrermreeesseeeesieeseesssssesssesesessessesssssesennons FS 7-56
EVA 3
STS-123 (LJA) EVA 3 TIMELINE .....oovvvoeeeeeveeseeeeeseeesessses s FS 7-67
PRE EVA 3 TOOL CONFIG .....o.ooorveerreeeesesesesesssssesessssessses s FS 7-69
EVA 3 INHIBIT PAD ......ocovoorviomeeoseseesseesssssesseesss s sssenesenenes FS 7-70
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OTPITHA INSTALL w..oooveoveoeeseeceeeseee e FS 7-78
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CLPA INSTALL w.oooovveoeeeeeeeeee e FS 7-83
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DCSU TRANSFER .......ooooumviareeoesseessssesssssessesssesesesssssessses s FS 7-85
MISSE 6 RETRIEVE/DEPLOY ........cooorvoeerrreeereesseeseseesessesssesssesssssesssseseseenne FS 7-86
CLEANUP/INGRESS ......ooovvoevenevesesesesssiesssessssssseessosssssssss s FS 7-88
GET-AHEAD — NODE 2 ACBM LAUNCH LOCKS.......cco..crvverrinerenressissenons FS 7-89
POST EVA 3 TOOL CONFIG........oovorrecseosseoeseseiessiesssssssseesessssssssssssseessons FS 7-90
EVA 4
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PRE EVA 4 TOOL CONFIG .....o.ooorveirriessioeessesssesessssssas s ssesessses s FS 7-107
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TOP

HOOK
VELCRO

SPDM DEPLOY TRACKING TABLES

OTCM 2 EDF | Initial torque Initial turns Final torque Final turns
(9.2 ft-Ib) (19.4 ft-lb)

1
3
4
2

M/DM E

M/DM D

OTCM 1
3
1

. o

Body Bolt Break torque Release
(30.5 ft-Ib) (9.2 ft-Ib)
FSE 5
FSE 4
FSE 3
FSE 2
FSE 1
Rel after Arm 1 temp stow
Arm 1 Install Data
ARM 1 EDF Initial torque Initial turns Final torque Final turns
(9.2 ft-Ib) (19.4 ft-lb)
5
6
7
8
momA |
MDMB | !
M/DM C \\\\\\\\\\\\\\\\\\\\\\\\\\
rm 2 Install Data
ARM 2 EDF Initial torque Initial turns Final torque Final turns
(9.2 ft-Ib) (19.4 ft-lb)
5
6
7
8
MDMA 1L

M/DM B
M/DM C

.

L. ... .

FSCC7-3

OTP EDF/Bolt

Initial torque
9.2 ft-Ib

Hinge Pin

Initial turns

Final torque
(25.5 ft-Ib)

Final turns

(19.4)

Blanket Manag

Arm 1

Arm 2

Remove SJEU OSE #.7 (Wrist)

Remove SJEU OSE #.6 (Wrist)

Remove SJEU OSE #.5 (Elbow)

Remove SJEU OSE #.3 (Elbow)

(

E
Remove SJEU OSE #.4 (Elbow)

(

(

Remove SJEU OSE #.2 (Shoulder)

Remove SJEU OSE #.1 (Shoulder)

Remove OTCM OSE (sock)

Install shoulder clamp interface MLI flaps

Install wrist clamp interface MLI flaps

Install Arm FSE EDF flaps (single) (2)

Install Arm FSE EDF flaps (double) (4) [

Remove EP blanket #1

Remove EP blanket #2

Remove CLA blanket

SLP

OTCM FSE Item Secured

OTCM 1

OTCM 2

KA Umbilical (12 ft-Ib/7.25)

(torque/turns)
04 /

(torque/turns)
1 /

Clamp 1 (12 ft-1b/8.75,9.25)

05 /

02 /

Clamp 2 (12 ft-1b/8.75)

06 /

03 /

Thermal cover replaced

Arm FSE Secured

Arm 1
(torque/turns)

Arm 2
(torquelturns)

Shidr Clamp (12 ft-Ib/9.75)

A10 /

A1 /

Wrist Clamp (12 ft-1b/9.75)

A6 /

Arm EDFs (9.2 ft-Ib/5)

A9 /

Arm EDFs (9.2 ft-Ib/5)

A7 /

(double)

A8 /

/
A2 /
/
/

THA

THA Bracket Stowed

FSE T1

(12.0 ft-Ib/23.5 turns)
/

THA Bolt

FSE T2 (install bolt)

(18.4 ft-1b/25.5 turns)
/

THA Task

Stow RMCT PIP pins (2)

Remove SET launch restraints (2)

Inner (SET micro)

| Housing (horse shoe)

(reduced copy)

EVA-7a/123/0/A

EVA/123/FIN



TOP
BACK OF ‘SPDM DEPLOY TRACKING TABLES’

HOOK
VELCRO

SLP AFT

CLPA interfaces
- interfaces

interface"'____ o

~ FSE 05
OTCM 1

Y £ HH 0019
\FSEO6 | ;

_LEE brace

lock pm 24 .-” E ! I SLP FWD lE- .
e — s — i : | HH 0018
A ||

3

SPDM launch configuration

EVA-7b/123/0/A _|_
(reduced copy)
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STS-123 (1JA) EVA 1 TIMELINE

1JAEVA1
(Hg':"",\';IN) IV/SRMS/SSRMS EV1 -Ln (FF/SSRMS) EV2 — Rm (FF)
00:00 --- . SRMS in pre-grapple for JLP POST DEPRESS (00:05) POST DEPRESS (00:05)
A/L EGRESS AND SETUP (00:40) A/L EGRESS AND SETUP (00:40)
- . Anchor safety tethers to SO and Lab strut HHs
. Remove Node 2 Zenith CBCS Flap
- . Tether swap to Node 2 endcone . Tether swap to Node 2 endcone
- JLP UNBERTH PREP (01:15) JLP UNBERTH PREP (01:15)
. Contamination Cover Removal . Contamination Cover Removal
01:00 ---
. JLP Prep Cleanup . LTA Connector Detachment
- . SRMS: JLP grapple . Stow LTA cable
. JLP Prep Cleanup
02:00 --- OTCM 2 INSTALL (02:00) OTCM 2 INSTALL (02:00)
. SSRMS mnvr to APFR INSTALL posn . SPDM Setup
- . SSRMS mnvr to APFR INGRESS posn . Ingress APFR . SPDM Setup
. Release Arm 2 wrist KA
03:00 --- . SSRMS mnvr to OTCM 2 REMOVAL posn . Release OTCM 2 . Release OTCM 2
- . SSRMS mnvr to OTCM 2 INSTALL posn . Fasten OTCM 2 to Arm 2 . Fasten OTCM 2 to Arm 2
. OTCM 2 Cleanup . OTCM 2 Cleanup
04:00 --- OTCM 1 INSTALL (01:20) OTCM 1 INSTALL (01:20)
. Remove/Stow Arm 1 Wrist KA
- . SSRMS mnvr to OTCM 1 REMOVAL AND . Release OTCM 1 . Release OTCM 1
HANDOFF posn
- . SSRMS mnvr for APFR EGRESS/REMOVAL . Egress APFR
posn . Fasten OTCM 1 to Arm 1 . Fasten OTCM 1 to Arm 1
05:00 --- . SSRMS mnvr to JLP CLEARANCE posn
- . OTCM 1 Cleanup . OTCM 1 Cleanup
SPDM ASSEMBLY PREP TASKS (00:25) SPDM ASSEMBLY PREP TASKS (00:25)
- . SJEU blanket removal . SJEU blanket removal
- EVA 1 CLEANUP AND INGRESS (00:40) EVA 1 CLEANUP AND INGRESS (00:40)
. Relocate APFR . Stow ratchet wrench in C/Lk bag #2
06:00 --- . Retrieve C/Lk bag #1 . Relocate C/Lk bag #2
. Retrieve Sq scoop/D-handle from Z1 toolbox . Retrieve spare 85-ft safety tether
PRE REPRESS (00:05) PRE REPRESS (00:05)

TEAR-OUT PAGE

FS 7-5
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EVA 1

This Page Intentionally Blank
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PRE EVA 1 TOOL CONFIG

Evi
MWS
BRT (L)
RET (eg-eq)
T-Bar
RET (eg-eq)

RET (eg-eq) w/PIP pin

Adj Eq Tether
Wire Tie (2)
STS Small Trash

Bag

Adj Eq Tether (clove-hitched on strap, hooks in bag)

Swing Arm (R)
RET (eg-eq)

Waist Tether (R D-ring to ERCM)

D-ring Extender (2)
Waist Tether (L)

Safety Tether (85 ft) (R)

Spare Safety Tether (85 ft) i

AIRLOCK CONFIG

Staging Bag
Fuse Tether
PGT
PGT Battery
Wire Tie Caddy
RAD
Connector Cleaner Tool Kit
Probe
Connector Pin Straightener
Velcro/Tape Caddy
IV Bag
Towels (2)
Contamination Detection Kit
GP Caddy (2) w/Adj Thermal Mittens (2)
Socket Caddy (hatch cont) w/RET (eg-eq)
1/2 Socket-8 ext
7/16 (wobble) Socket-6 ext (spare)

EXTERNAL CONFIG
CETA CART 1 (STBD OF MT)

APFR (9,SS,F,12) - WIF 4 (12,FF)
CETA CART 2 (STBD OF MT)

0

APFR (12,PP,F,12) — WIF 5 (12,FF)

Z1 PORT Toolbox

Rd Scoop/D-Handle
Sq scoop
PLB — ECSH
LTA connector caps (2)

AIRLOCK CONFIG (Cont)

EVA C/Lk Bag #2 (attached to C/Lk bag #1, back to back)

WIF Adapter w/PIP pin (Vhitch pin functioning properly)
Ratchet wrench (no palm wheel)
7/16 Socket-2 ext
RET (eqg-eq)
Sq scoop
OHT
55-ft safety tether (inside bag)
Adj Eq Tether (eg-eq) (outside, opp side of int strap)

EVA C/Lk Bag #3 (Contingency only) —on EV2 BRT

SAFER S DCM Plug (SAFER Hardmount) (2)
WVS D-ring extender on internal D-ring
Overgloves (2) donned W
[ ] RET (Lg-eq) on internal D-ring (for C/Lk bag 1 & 2 staging)
EV2 \ (eq hook on D-ring, Lg hook on UIA)
MWS Large ORU Transfer Bag
BRT (L) \Adj Eq Tether (eg-eq) (2) (clove hitched to int loops)
RET (eg-eq) ORU tether (on clove hitch adj eq tether hook)
Wire Tie (2) | — RET (Lg-eq) (ext loop)
T-Bar <] e Adj Eq Tether (eg-eq) (bag HH)
RET (eg-eq) w/PIP pin / RET (Lg-eq) (outside of bag)
RET (eg-eq)
Wire Tie (4) A PGT [B2 16 ft-Ib, CAL, MTL 30.5] s/n
Adj Equip Tether Py S PGT Battery s/n
STS Small Trash Bag 7/16 (wobble) socket-6 ext
Adj Eq Tether (clove-hitched on strap, hooks in bag) RET (Lg-eq)

Swing Arm (R)

760 digital camera and mount (tie wrapped together)

D-ring Extender (R)
Waist Tether (2) (R

- A/L ERCM, L - A/L D-ring)

Safety Tether (85 ft) (R)
Spare Safety Tether (85 ft)

SAFER
WVS
Overgloves (2) donned

EVA C/Lk Bag #1 (attached to C/Lk bag #2, back to back)

Tether Count
RET (eg-eq) — 10
RET (Ig-eq) — 5

RET (eg-eq) w/PIP Pin — 2
Adj Eq Tether — 11

Ratchet wrench (no palm wheel)
7/16 Socket-2 ext
OTCM OSE blanket (2)
RET (eg-eq)
Adj Eq Tether (eg-eq) (clove hitch to int D-ring)
Adj Eq Tether (eg-eq) (outside, opp side of int strap)
RET (Lg-eq) (outside of bag)
RET (eg-eq) (outside of bag)
Strap C/Lk bag #1 and #2 together via integral tethers
Snap C/Lk bag #1 and #2 together at corners

FS 7-7

ISS bungee caddy
Spare EDF #1 (1) (on int hook)
Adj Eq Tether (clove hitched to caddy)
Spare EDF #2 (1), Spare EDF #3 (1)
Hammer
Compound Cutters
OHT (spare)
RET (eqg-eq)
Prybar
RET (eg-eq)
Ballstack
Adj Eq Tether (eg-eq) (outside, opp side of int strap)

Prior to EVA, perform the following hardware

inspections:

1. RET cords for fraying

2. No red line visible on safety and waist tether load

Alleviation straps

Inspect STS trash bags for deformation/damage

Inspect EMU gloves for damage

5. Check MWS Baseplate for loose screws on toggle
Levers

Use Blue RETs only

ho
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EVA 1 INHIBIT PAD

Orbiter UsosS
TCS PCU
L12 1. \TCS POWER — OFF

KU-BAND ANTENNA
MCC-H 1. VKU-BAND Mask — active
2. VKU-BAND EVA Protect Box — active

RCS
If EV crew < 27 ft from FRCS:
v 1. V\DAP: VERN, FREE, LO Z
014,15,16 2. VRJDF F1, F2, F3, F4 MANF DRIVER (four) - OFF
LOGIC (four) — OFF
MCC-H 3. VAbove RCS config
v 4. VRCS F — ITEM 1 EXEC (*)
VJET DES F1U — ITEM 17 (¥)
F3U - ITEM 19 (*)
F2U — ITEM 21 (*)

*

NOTE
PCUs may require up to 1 hr warm-up period before they are operational
MCC-H 1. YPCUs (two) operational in discharge mode and one of the
following:
a. CCS PCU EVA hazard control FDIR enabled
b. No more than two arrays unshunted and oriented
< 105° from the velocity vector
If one or both PCUs failed:
2. No more than two arrays unshunted and oriented < 105°
from velocity vector

Lab Window
v If EV crew less than 10 ft from window or in window FOV, close
window shutter

S-BAND ANTENNAS

NOTE
Possible loss of comm when forced LL FWD antenna

v If EV crew < 1.6 ft from S-Band antenna:
A1R 1. S-BAND FM ANT — XMIT LOWER/RCVR UPPER
2. YMCC, lower antenna selected

If no comm, or on MCC GO:

C3 3. S-BAND PM ANT - LL FWD
When EVA crewmember at least 1.6 ft away from all S-Band
upper antennas:

C3 4. S-BAND PM ANT - GPC

SSPTS
v If EV crew < 2 ft from ungrounded SSPTS connector (not planned):
1. RPCM LA2A3B_D RPC 1 — Open, Close Cmd Inhibit
2. RPCM Z13B_A RPC 2 — Open, Close Cmd Inhibit
3. RPCM LA1A4A D RPC 3 — Open, Close Cmd Inhibit
4. RPCM Z14B_A RPC 2 — Open, Close Cmd Inhibit

SPDM/SLP inhibit steps, to be performed during SPDM setup

JLP inhibit steps, to be performed IV during PCBM cover removal
A15  APCU 1,2 CONV (two) — OFF
APCU 1,2 OUTPUT (two) — OFF
CRT +PTU 1,2 APCU OUT VOLTS <10V
(spec 179) VOUTPUT — OFF

MCC-H 1. MBS CRPCM 2P RPC 2 - OPEN

2. MBS CRPCM 2R RPC 2 - OPEN
RSOS
SM Antennas
v 1. GTS — Deactivate

2. ARISS (Ham Radio)— Deactivate or VHF (144-146 MHz) TX only
Ground
Ground Radar
MCC-H 1. VTOPO console, ground radar restrictions in place for EVA
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NOTES, CAUTIONS, AND WARNINGS

NOTES

-_—

Bolt install: report torque and turns

2. Perform light pull test after final torque
on EDFs

3. BolIt/EDF release: report torque and
turns if different from published range

4. EVA connectors: after disconnection
and prior to connection; verify pin and
EMI band integrity; verify connector
free of FOD

5. Inspect QDs for damage prior to mating

6. Toolbox doors must be closed with one
latch per door when EV crew not in
immediate vicinity

7. Avoid contact with OBSS striker bars

(Vitrolube coating)

CAUTION
ISS Constraints

A. Avoid inadvertent contact with

Grapple fixture shafts (drylube)

PIP pins

EVA Crane [PMA1]

TCS Reflectors [PMA2,PMA3]

APAS hardware [PMA2,PMA3]

CETA Lights (Z-93 paint) [LAB,S1,Node 1]

Deployed MISSEs (currently none)

Passive UMAs

MBS VDU, MCU, CRPCMs, and

Cameras (taped radiative surfaces,

silver Teflon)

10. Deployed TUS cable [Nadir CETA rail]

11. SO aft face Radiator

12. GPS Antennas (S13 paint) [SO]

13. UHF Antennas [LAB,P1]

14. ETCS Radiator flexhoses and panels
[S1,P1]

15. EETCS/PV Radiator flexhoses, bellows
and panels [P6,P4,54,S6]

16. SASA RF Group [S1,P1]

17. Heat pipe radiators [Z1]

18. PCU cathode and HCA ports [Z1]

19. Ku-Band Antenna (SGANT) dish [Z1]

20. CMG cover/shells [Z1]

21. SSRMS/SPDM Cameras

22. SPDM SJEU, EP, OTCM Radiator
surfaces

23. Open CBM petal covers and LAB
window shutter

24. FPMU [S1]

25. OTSD

26. Columbus HAM radio antennas

27. Grounding fingers on SPDM and SLP
(fragile)

©oNDORWN=

CAUTION (Cont)
ISS Constraints (Cont)

B. Electrical Cables
1. Avoid bend radii < 10 times cable
diameter

C. Fiber Optic Cables
1. Avoid bend radii < 10 times cable
diameter
2. Avoid pulling on cable during
mate/demate

D. Fluid Line Flex Hoses and QDs

1. Avoid bend radii < 5 in for hoses with
diameter < 1 in on LAB, SO0, S1, P1,
and 10-in for hoses with diameter < 1-in
on all other elements

2. Avoid bend radii < 14 in for hoses with
a diameter =1 in

3. Additional care should be taken to not
exceed bend radii when applying loads
at the flexible hose to rigid tube stub
interfaces

4. Ensure fluid QD booties are fully closed
prior to leaving worksite; wire tie if reqd

E. For structural reasons

1. Avoid vigorous body motions, quick
grabs and kickoffs against tether
restraints

2. Avoid performing shaking motions
(sinusoidal functions) more than four
cycles

3. Avoid kicking S1/P1 radiator beam.
If any of these occur, wait 2 to 5 min to
allow structural response to dissipate

FS 7-9
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NOTES, CAUTIONS, AND WARNINGS (Cont)

CAUTION (Cont)

ISS Constraints (Cont)

F. Other

1.

ITT Cannon connector: On demated
connectors, do not rotate collar or
manipulate cable/connector using collar
or connector tool

WIS Antennas: do not use as
handholds [Node 1,Lab,P6,Z1]
Lubricant from Ku-Band SGANT
gimbals [Z1], CMGs [Z1], and RTAs
Ground Strap fasteners [P6,P4,54,S6]
can contaminate EMU

MLI handholds are not rated for
crewmember translation loads

CBM petal covers may not be used as
handholds unless both launch restraint
pins are engaged

Prevent inadvertent contact of the
tether shuttle with ETRS when the
P3/S3 Tether Shuttle Stop is raised
away from the rail

CAUTION (Cont)

Shuttle Constraints

G. Avoid inadvertent contact with

1.

OBSS and SRMS Composite Sections
and Cable Harnesses

2. LCS (silver Teflon) and LDRI (silver
Teflon) and ITVC (gold foil) [OBSS]

3. WVS Antenna [ODS Truss & PLB Sill]

4. Payload Bay wire harnesses, cables,
and connectors

H. No Touch

1. LDRI diffuser [OBSS]

2. OBSS saddle contacts (when OBSS
unberthed) [OBSS]

3. Monkey fur [PLB]

4. Cameras: metallic surfaces [PLB]

5. Ku-Band Antenna black dish and gold

thermal blankets [PLB]
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NOTES, CAUTIONS, AND WARNINGS (Cont)

WARNING
ISS Constraints

A. Avoid inadvertent contact with

1. Grapple fixture targets and target pins
SSU, ECU, beta gimbal platform, mast
canister, SAW blanket boxes unless the
beta gimbal is locked and the motor is
turned off

3. Stay inboard of SARJ when active

4. Stay 2 ft from S1/P1 radiator beam
rotational envelope when beam is free
to rotate

5. Stay 5 ft from moving MT on face 1

B. Handrails
1. Handrails previously used for MISSE
attachment may not be used as a safety
tether point [A/L endcone 564 & 566,
A/L Tank 2 nad/fwd & port/fwd, P6 5389]

C. Pinch

1. NZGL connector linkage. Use caution
when mating/locking

2. ITT Cannon Connector rotating housing

3. EV side of IV Hatch during Hatch
operation (also snag hazard) [A/L]

4. LAB window shutter and CBM petal
cover linkages during operation

D. QDs
1. If QD is in FID when valve is opened
(bail fwd), QD will leak and fluid line
may whip
2. Do not rotate if in mated/valve open
config

WARNING
ISS Constraints (Cont)

E. RF radiation exposure
1. Stay 3.6 ft from S-Band (SASA) high
gain Antenna when powered [S1,P1]
2. Stay 1.3 ft from S-Band (SASA) low
gain Antenna when powered [S1,P1]
3. Stay 1 ft from UHF Antenna when
powered [LAB,P1]

F. Sharp Edges

1. Inner edges of WIF sockets

2. APFR active WIF probes

3. Mating surfaces of EVA connectors.
Avoid side loads during connector mating

4. Back side of MMOD shield fasteners

5. Spring loaded captive EVA fasteners
(e.g., 6B-boxes, BMRRM, RTAS, SARJ
covers); the end of the spring may
protrude

6. PMA umbilical launch
restraints-exposed bolt threads

7. Adjustable Fuse Tether (Fish Stringer)
buckles stowed in Node Bag

8. Nickel coated braided copper Ground
Straps may contain frayed wires
[P6,P4,54,S6]

9. Z1 handrail 6061 by the Ku-Band boom
launch restraint [Z1]

10. Solar Array Blanket Box [P6,S6]

11. Keep hands away from SSRMS, SPDM,
POA LEE opening, and snares

12. Fastener threads on back of Z1 U-jumper
male FQD panel, if nutplate cap missing

13. Lifting lug near P6 handrail 5333 and
gap spanner

WARNING (Cont)
ISS Constraints (Cont)

F. Sharp Edges (Cont)
14. SPDM OTCM Gripper Jaws
15. SOLAR and EUTEF
16. Port/Aft portion of A/L circular HH

G. Thermal

1. EVA connectors with booties may
become hot if left uncovered. Handling
may need to be limited

2. PMA handrails may be hot. Handling
may need to be limited

3. Turn off glove heaters when
comfortable temp reached to prevent
bladder damage. Do not pull fingers out
of gloves when heaters are on

4. Uncovered trunnion pins may be hot

5. SSRMS/SPDM/MBS operating
Cameras and lights may radiate large
amounts of heat

6. Stay = 1 ft away from PMAs and MMOD
shields > 270 degF if EMU sun visor up;
limit time to 15 min or less if > 300 degF

7. Stay at least 0.5 ft away from PMA and
MMOD shields > 325 degF

8. Do not touch EMU protective visor if
temp has been < -134 degF for > 15 min

9. No EMU TMG contact with PMAs and
MMOD shields > 320 degF

10. No EMU boot contact with foot restraint
when temp < -120 or > 200 degF

FS 7-11

EVA/123/FIN



NOTES, CAUTIONS, AND WARNINGS (Cont)

WARNING (Cont)
ISS Constraints (Cont)

H. SLP

1. Keep translation rates below 0.6 ft/sec

2. Do not perform kick offs, quick grabs,
shaking motions

3. APFR ops are limited to WIF 1 and 4
and must not have high accelerations,
aggressive or quick movements, full or
fast laybacks or heavy ingress/egress

4. Do not perform simultaneous FF tasks
(except OTCM 1 install and SJEU
blanket removal) on the fwd half (LEE
pivot end) of SLP. During unplanned
activities with two EV crew on the
forward SLP half more than two cyclic
load inputs must be followed by a
10-sec pause. Additionally, every effort
shall be made to limit crew motion to
one at a time. During OTP EDF
removal, the second CM must stay aft
of the SLP midline between WIFs 001
and 007)

I. Electrical Shock
1. Stay = 2 ft from ungrounded floating
connectors if not unpowered:

e SSPTS connectors [NOD1
Stbd/Fwd HR 0130, LAB Stbd/Fwd
HR 0273, PMA2 Stbd & Port]

e MBS Cross-Connect jumpers
(translate past these using UMA
handrails)

e S0 EVA Power Cables [inside SO
Bay 00 Face 4, Bay 01 Face 3]

o ESP2 jumper [inside SO Bay 03
Face 4]

WARNING (Cont)
Shuttle Constraints

J. Arcing/Molten Debris

1. Stay = 2 ft from exposed EFGF
connector when OBSS berthed,
powered, and EFGF not grappled [PLB]

2. Stay = 2 ft from exposed Stbd Fwd
MPM contacts [PLB]

3. Stay above PLB sill when within 1 ft of
powered ROEU connector [PLB]

K. Pinch
1. PRLA operation [PLB]

L. RF Radiation Exposure

1. Stay 3.28 ft from S-Band Antenna when
powered

2. Stay 1 ft from top and side of UHF PLB
Antenna radome surface when in high
powered mode [ODS truss]

3. Stay 0.33 ft from top and side of UHF
PLB Antenna radome surface when in
low powered mode [ODS truss]

4. Remain below the level of the PLB door
mold line for first 20 in Aft of Fwd
bulkhead when S-Band Antenna
powered [PLB]

5. Remain on the inboard side of the Stbd
slidewire (sill handrails if slidewire not
installed) for first 20 ft Aft of Fwd
bulkhead when Ku-Band Antenna
powered [PLB]

WARNING (Cont)
Shuttle Constraints (Cont)

M. Sharp Edges

1. PRLA grounding wipers [PLB]

2. LDRI baffles (Also an entrapment
hazard) [OBSS]

3. Keep hands away from SRMS EE
opening and snares

4. TCS connector backshells have
exposed threads [ODS]

N. Thermal
1. llluminated PLB lights; do not touch
2. OBSS grapple fixture shafts/cams may
be hot. Limit handling if required
3. Stay 27 ft from PRCS when powered
4. Stay 3 ft from VRCS when powered
5. Stay 3 ft from APU when operating

O. Contamination
1. Stay out of the immediate vicinity of
leaking jet or APU

P. Lasers
1. Do not look at LDRI diffuser or LCS
laser aperture window
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A/L EGRESS/SETUP (00:40)

IVISRMS EV1-Ln (FF) EV2 — Rm (FF)
A/L D-ring ext
- - ) Initial Condition: Waist Tether (L) to EV2 85-ft Safety Tether, Initial Condition: Waist Tether (L) to A/L D-ring extender, verify
S— = = SO HH 3492 . —i verify hooks locked. Overgloves donned hooks locked. BRT RET to C/Lk bag #3. Overgloves donned

1. WVS Software: Select page — RF camera
Sel ‘Advanced Controls'
S-Band Level (two) — Max
(required after EV1 and EV2 egress Airlock)

2. SRMS in pre-grapple (prior to EVA)

EGRESS (00:15)

Open A/L thermal cover

Egress airlock

Receive ORU bag; tether and stow on BRT

Stow C/Lk bag #3 on EV2 BRT, \tether
VSAFER man isol viv — open (down)
VSAFER HCM - closed (down)

oA~ wWNE

SETUP (00:10)
7. Translate up CETA spur along face 1 to sthd Lab strut;
attach EV1 85-ft safety tether anchor to strut HH 17
a Verify hook locked, reel unlocked
8. Attach EV2 safety tether anchor to CETA 1 HH (fairlead on
Lab strut HH 17)
a Verify hook locked
9. Give EV2 GO to egress A/L

REMOVE NODE 2 ZENITH CBCS FLAP (00:05)

10. Translate to center of Node 2 zenith ACBM (use Lab HH 272
and Node 2 HH 372 to span gap between modules)

11. Release flap fastener snap

12. Pull back flap to expose mating Velcro

13. Open flap and secure with Velcro (snap optional)

SAFETY TETHER SWAP (00:10)
14. Translate nadir around NODE 2 endcone
15. Safety tether swap to Node 2 HH 0310

a Verify hook locked, reel unlocked
16. Inspect gloves; remove and stow overgloves

EGRESS (00:25)

Transfer ORU bag to EV1 (leave eqg-lg RET in A/L)
Transfer C/Lk bag #3 to EV 1 (on EV2 BRT RET)
Relocate C/Lk bag #1/#2 to D-ring extender RET
Verify Safety Tether reel is unlocked

Perform translation adaptation

arONE

6. On EV1 GO, release waist tether (L) from A/L D-ring
7. Egress AlL

VSAFER man isol viv — open (down)

9. VSAFER HCM - closed (down)

10. Close thermal cover

© :

SETUP (00:05)
11. Translate to Lab struts; stow C/Lk bag #3 on SO HH 3492 &
outboard port Lab strut HH 7

SAFETY TETHER SWAP (00:10)
12. Translate to Node 2 (poor man fairlead at top of outboard
port strut HH, Lab HH 0259 & HH 0288, Node 2 HH 0364)
13. Safety tether swap to Node 2 HH 0307
a Verify hook locked, reel unlocked
14. Inspect gloves; remove and stow overgloves
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JLP UNBERTH PREP (01:15)

IV/ISRMS

EV1-Ln (FF)

EV2 — Rm (FF)

\ = |2
PLB Safety Tether Conflguratlon

1. [5xa Use SRMS elbow camera/PLB camera D to

monitor EV2 clearance with EV1 safety tether as EV2

translates down PMA

2. [5x Use PLB Camera B & C to view sealing surface

3. Perform JLP inhibit steps:
v A15 APCU 1, 2 CONV (two) — OFF
APCU 1,2 OUTPUT (two) — OFF
CRT VPTU 1,2 APCU OUT VOLTS <10 V
(spec 179) VOUTPUT — OFF

Give EV2 GO for LTA cable release

Avoid contact with SSPTS cable

WARNING

connectors (2-ft Keep-out Zone)

PCBM CONTAMINATION COVER REMOVAL (00:50)
1. Translate to top of JLP via fwd JLP HH path (clothesline
tether from lab to top of JLP)

2. Attach Lg ORU bag to stbd standoff of HH 1248 (bag HH
PLB aft) using attached adj equipment tether

3. Fairlead EV1 safety tether w/RET hook under bag, as reqd

4. Tether aft corner of ORU bag lid to HH 1249 (use aft inner lid
strap only, leave fwd lid straps in place)

CAUTION
Avoid contact with PCBM sealing surface once
the contamination covers are removed

5. Remove contamination covers (8) in pairs:
a. Receive ORU tether hook
b.  Attach ORU tether to 2 adjacent contamination covers
c. Remove both covers; transfer to EV2
d. Visually inspect PCBM ring as covers are removed
stbd/nadir
stbd/zenith
port/nadir (translate down port side to worksite)
port/zenith

oooo

6. Close and cinch Lg ORU bag (route side flap straps under
bag corners)

7. Tether and stow Lg ORU bag on BRT

LTA CONNECTOR DETACHMENT (00:05)
8. Translate to PLB sill via fwd JLP HH path (EV1 leads)
9. Assist EV2 with LTA cables as reqd

PCBM CONTAMINATION COVER REMOVAL (00:40)

1. Translate to JLP via aft JLP HH path (fairlead at ODS and
JLP HH 1246)

\Connector caps (2) installed on ECSH during translation
Attach Lg ORU bag ext loop to fwd standoff of HH 1258
using attached RET (Lg-eq)

4. Fairlead EV1 safety tether w/RET hook under bag, as reqd

5. BRT to HH 1258 (shuttle aft end, w/BRT flat against JLP

hull)

6. Verify ORU tether in “free” mode

2.
3.

7. Remove contamination covers (8) in pairs:
a. Transfer ORU tether hook to EV1

b. Receive PCBM contamination covers (2); stow on
clove hitched Adj Eq Tether (single hook)
c. Release ORU tether hook
O stbd/nadir
O stbd/zenith
O port/nadir
O port/zenith (leave covers on ORU tether)

8. Re-stow ORU tether in Lg ORU bag

9. Close and cinch Lg ORU bag (route side flap straps under
bag corners)

LTA CONNECTOR DETACHMENT (00:20)

10. Translate to LTA connectors via aft JLP HH path
11. Remove connector caps (2) from ECSH dummy panel
12. On IV GO, disconnect JLP LTA connectors (2)
a P7151 (sharpie-151) from J7151
a P7152 (sharpie-152) from J7152
13. Install Connector caps (2) on JLP LTA receptacles
a  J7151
a  J7152
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JLP UNBERTH PREP (01:15) (Cont)

IV/ISRMS

EV1-Ln (FF)

EV2 — Rm (FF)

4. Verify LTA cables released from TA clamps
5.  OnEV GO, give SRMS GO for JLP grapple

6. Notify MCC: EV clear of PLB (for KU protect box
change)

JLP PREP CLEANUP (00:20)

10.
11.

Translate to Node 2 HH 310
Tether swap to SO safety tether
Q  Verify hook locked, reel unlocked

. Inspect gloves, don overgloves

. Stow 85-ft safety tether on MWS

. Translate to A/L, open thermal cover

. Tether Lg ORU bag and 85-ft safety tether in A/L

Release LTA cable from TA clamps (2) on JLP; close TA
clamps
Once clear of SRMS trajectory, give GO for JLP grapple
BRT to HH on ECSH
Verify Velcro straps are released and wrap LTA cables
around cleats
Secure cable with Velcro straps
Mate cables to dummy connectors (2)

a P7151 (sharpie-151)

a P7152 (sharpie-152)

JLP PREP CLEANUP (00:15)

20.

Translate to NODE 2 HH 0307; tether swap to SO safety
tether
Q  Verify hook locked, reel unlocked
Stow 85-ft safety tether on MWS
Inspect gloves, don overgloves
Translate to CETA 2
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OTCM 2 INSTALL (02:00)

IVISSRMS

EV1—Ln (SSRMS)

EV2 — Rm (FF)

1. Verify with MCC-H SPDM/SLP inhibits in place (15 min
prior to first mate/demate)
MBS CRPCM 2P RPC 2 — OPEN
MBS CRPCM 2R RPC 2 - OPEN

Give EVs GO for all mate/demate actuations

2.  SSRMS mnvr to APFR INSTALL posn

3.  SSRMS mnvr to APFR INGRESS posn

SPDM SETUP (00:47)

SPDM SETUP (00:37)

1. Retrieve PGT from A/L; tether and stow on swing arm
2. Retrieve C/Lk bag #2 and #1 from A/L; RET/BRT to bag #2 1. Temp stow spare 85-ft safety tether on CETA 2 between
3. Inspect gloves sq grid A and nadir HH
4. Close A/L thermal cover
5. Translate to CETA 2 (fairlead at zenith/stbd CETA 2 HH);
stow C/Lk bag #1 on zenith sq grid, APFR, or pass to EV2 2. Retrieve C/Lk bag #1 from CETA 2 WIF 5 APFR, sq grid, or
6. Translate to CETA 1 WIF 4; tether and stow C/Lk bag #2 on EV1; attach Adj Eq Tether on bag to BRT tether loop
APFR 3. Wrap C/Lk bag #1 integral tether around BRT and back to
7. RET/BRT to APFR( ,PP,F.6) C/Lk bag D-ring
8. Translate to SLP HH 0002 (zenith MT translation path) 4. RET/BRT to CETA 2 WIF 5 APFR
9. SSRMS mnvr to APFR INSTALL posn 5. Translate to POA (nadir MT translation path); fairlead on

POA HH via Adj Eq Tether, route safety tether over trunnions
6. Relocate APFR to SLP WIF 04 (7,QQ,G,10)
alternate setting: (5,QQ,D,10)
a Pull test
Q  Verify lock collar black on black
a Remove BRT RET

CAUTION
Avoid contact with radiator surfaces on arm SJEU and EP

WARNING
Keep translation rates below 0.6 ft/sec. Do not perform kick offs, quick grabs, shaking motions.
No full or fast laybacks in APFR and do light ingress/egress

fwd half (LEE pivot end) of SLP

Do not perform simultaneous FF tasks (except OTCM 1 install or SUEU cover removal) on the

10. Retrieve 55-ft safety tether from C/Lk bag #2; attach to
D-ring extender (R)
11. Retrieve WIF adapter from C/Lk bag #2 (on bag RET)
12. Install WIF adapter in SSRMS, tether point toward EE
13. Insert PIP pin
14. Insert hitch pin into PIP pin
15. Install APFR in SSRMS WIF adapter (Toes away from EE)
(12,PP,F.6)
a Pull test
a Verify lock collar black on black
a Release tether
16. Tether swap to SSRMS w/55-ft safety tether (aft of HH)
a Verify hook locked, reel unlocked
17. Attach A/L 85-ft safety tether to SLP HH 0001
18. SSRMS mnvr to APFR INGRESS posn
19. Attach L waist tether to bootplate; ingress APFR

REMOVE/STOW ARM 2 WRIST KA UMBILICAL (00:15)

7. Remove overgloves

8. Translate to SLP HH 0023

9. Tether C/Lk bag #1 to HH 0023 and HH 0024

10. Retrieve ratchet wrench from C/Lk bag #1 (on bag RET)

11. On IV GO, ratchet wrench — 2 ext 7/16, ccw; drive Arm 2
wrist mate/demate mechanism D, E, ~0.75 turns (to
hardstop)

12. Remove PIP pins (4) from Arm KA Umbilical; insert in temp
stow holes as reqd (< 22 Ibf)

13. Relocate Arm KA Umbilical to stow bracket (magnetic soft
dock)

14. Engage PIP pins (4) for landing (< 22 Ibf)

15. Inspect gloves
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OTCM 2 INSTALL (02:00) (Cont)

IVISSRMS

EV1—Ln (SSRMS)

EV2 — Rm (FF)

4. SSRMS mnvr to OTCM 2 REMOVAL posn

5. SSRMS: GCA to OTCM 2 KA interface

OTCM KA temp stow Velcro

RELEASE OTCM 2 (00:38)

SSRMS mnvr to OTCM 2 REMOVAL posn

Inspect gloves (during SSRMS mnvr to OTCM 2)

Remove overgloves

GCA to OTCM 2 KA interface

Transfer C/Lk bag #2 to EV2

Remove OTCM 2 tent blanket; temp stow behind FSE
Peel back wrap blanket for access to mate/demates, EDFs
Receive ratchet wrench from EV2 (on bag RET)

Ratchet wrench — 2 ext 7/16, ccw; drive mate/demate
mechanism D, E ~0.75 turns (to hardstop)

Ratchet wrench — 2 ext 7/16, ccw; untorque OTCM EDF #2,
#3 = 2.5 turns

Transfer ratchet wrench to EV2 (or let it retract to bag)
Move OTCM EDFs (2) to soft dock

Temporarily secure wrap blanket

PGT [B7 25.5 ft-lb, CCW2 30 RPM, MTL 30.5]-6 ext 7/16,
Drive OTCM 2 KA umbilical bolt (FSE O1), ~7.25 turns
Remove OTCM 2 KA umbilical; temp stow on SAPH Velcro
PGT [B2 16.0 ft-lb, CCW2 30 RPM, MTL 30.5]-6 ext 7/16,
Drive OTCM 2 clamp bolt (FSE O3), ~8.75 turns

Open clamp to magnetic soft dock, secure with Velcro strap
Receive OHT (attach EV1 RET and release C/Lk bag RET)
Install OHT (30 deg angle from OTCM axial line), perform
pull test

. Attach EV1 RET to socket restraint plate

PGT [B2 16.0 ft-Ib, CCW2 30 RPM, MTL 30.5]-6 ext 7/16,
Drive OTCM 2 clamp bolt (FSE 02), ~9.25 turns

Open clamp to magnetic soft dock, secure with Velcro strap
Mate tent blanket to Velcro patch on SAPH

Hold OTCM via EDF shroud and OHT

RELEASE OTCM 2 (00:33)

16.

17.

18.

19.

20.
21.

Translate to HH 0022

Receive C/Lk bag #2 from EV1; tether to HH 0021 and 0022

Transfer ratchet wrench from C/Lk bag #2 to EV1 (on bag
RET)

If wrist KA stowed, receive ratchet wrench; stow in C/Lk
bag #2

Retrieve OHT from C/Lk bag #2, transfer to EV1
Translate to Arm 2 wrist
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OTCM 2 INSTALL (02:00) (Cont)

IVISSRMS

EV1—Ln (SSRMS)

EV2 — Rm (FF)

6. SSRMS mnvrto OTCM 2 INSTALL posn

OTCM 2 Initial Initial Final Final
EDF torque turns torque turns
(9.2 ft-Ib) (19.4 ft-lb)
1
3
4
2
OHT
3 socket
EV2

OTEM 2

E Dl EV1

%

A

Looking SLP fwd at Arm 2 wrist, before OTCM installed

7. SSRMS: GCA for access to socket restraint plate

EASTEN OTCM 2 TO ARM 2 (00:27)

44,
45,
46.

SSRMS mnvr to OTCM 2 INSTALL posn

Transfer OTCM to EV2

PGT [A3 4.8 ft-Ib, CCW2 30 RPM, MTL 30.5]-6 ext 7/16,
untorque OTCM EDFs #1, 4, = 2.5 turns

Move OTCM EDFs #1, #4 to soft dock

Soft dock OTCM 2 to Arm 2 (OHT facing EV1)

Insert EDFs #1,2 into OTCM 2/Arm 2 interface

Steady EV2 (hand on helmet) during EDF #4 install
PGT [A7 9.2 ft-Ib, CW2 30 RPM, MTL 30.5]-6 ext 7/16,
Drive EDF #1 to torque, ~2 turns

Transfer PGT to EV2

Steady EV2 (hand on helmet) during EDF #4 install

Receive PGT

PGT [B4 19.4 ft-Ib, CW2 30 RPM, MTL 30.5]-6 ext 7/16,
Drive EDF #2 to torque, ~2.5 turns

Transfer PGT to EV2

Steady EV2 (hand on helmet) during EDF #4 install

Receive PGT

PGT [B4 19.4 ft-Ib, CW2 30 RPM, MTL 30.5]-6 ext 7/16,
Drive EDF #1 to torque, ~0.5 total turns

Stow PGT

Perform light tug test on EDF #1, #2

Receive ratchet wrench (on bag RET)

Ratchet wrench — 2 ext 7/16, cw; drive mate/demate
mechanism D ~0.75 turns (to hardstop)

Transfer ratchet wrench to EV2

OTCM 2 CLEANUP (00:08)

70.

71.

72.

73.

Disengage OHT; transfer to EV2

Install wrap blanket around OTCM (inboard flap first)

GCA for access to socket restraint plate bolts

PGT [B2 16.0 ft-Ib, CCW2 30 RPM, MTL 30.5]-6 ext 7/16,
release OTCM 2 socket restraint plate bolts (2), ~9 turns
Remove socket restraint plate from OTCM 2; transfer to EV2

Receive OTCM 2 sock (on bag RET); slide over OTCM

Tuck under wrap blanket ear flaps for access to grounding
tabs underneath

Mate sock grounding tabs (2) and Velcro to wrist; Vbarber
pole/black stripe visible through window (Velcro loop to EDF
lanyard not required)

Release OTCM 2 sock tether; let retract to bag

EASTEN OTCM 2 TO ARM 2 (00:27)

22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

35.

36.

Receive OTCM (on EV1 tether)
Steady OTCM for EDF untorque

Soft dock OTCM 2 to Arm 2

Insert EDFs #3, 4 into OTCM 2/Arm 2 interface

Receive PGT (on EV1 tether)

PGT [A7 9.2 ft-Ib, CW2 30 RPM, MTL 30.5]-6 ext 7/16,
Drive EDF #3 and EDF #4 to torque (in order), ~2 turns
Transfer PGT to EV1

Receive PGT (on EV1 tether)

PGT [B4 19.4 ft-Ib, CW2 30 RPM, MTL 30.5]-6 ext 7/16,
Drive EDF #4 and EDF #3 to torque (in order), ~0.5 turns
Perform light tug test on EDF #3, #4

Transfer PGT to EV1

Retrieve ratchet wrench from C/Lk bag #1 (on bag RET)

Ratchet wrench — 2 ext 7/16, cw; drive mate/demate

mechanism E ~0.75 turns (to hardstop)
Transfer ratchet wrench to EV1 (on bag RET)

Receive ratchet wrench; stow in C/Lk bag #1

OTCM 2 CLEANUP (00:08)

37.
38.
39.
40.
41.
42.

43,
44,

Retrieve OHT; stow in C/Lk bag #1(on bag RET)
Install wrap blanket around OTCM (inboard flap first)
Attach RET from C/Lk bag #1 to socket restraint plate

Receive socket restraint plate; stow in C/Lk bag #1 (on bag
RET)

Retrieve OTCM sock (on bag RET) from C/Lk bag; transfer
to EV1

Tuck under wrap blanket ear flaps for access to grounding
tabs underneath

Inspect gloves

RET/BRT to C/Lk bag #1
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OTCM 1 INSTALL (01:20)

v

EV1—Ln (SSRMS)

EV2 — Rm (FF)

1.

2.

SSRMS mnvr to OTCM 1 REMOVAL AND HANDOFF
posn

SSRMS mnvr to APFR EGRESS posn

RELEASE OTCM 1 (00:30)

1. Inspect gloves (during translation)

2. SSRMS mnvr to OTCM 1 REMOVAL AND HANDOFF posn
3. Remove OTCM 1 tent blanket; temp stow behind FSE

4. Peel back wrap blanket for access to mate/demates, EDFs

5. Receive ratchet wrench from EV2 (on bag RET)

6. Ratchet wrench — 2 ext 7/16, ccw; drive mate/demate
mechanism D & E ~0.75 turns (to hard stop)

7. Ratchet wrench — 2 ext 7/16, ccw; untorque EDF #2, #3 on
OTCM = 2.5 turns

8. Transfer ratchet wrench to EV2

9. Move OTCM EDFs (2) to soft dock

10. Temporarily secure wrap blanket

11. PGT [B2 16.0 ft-lb, CCW2 30 RPM, MTL 30.5]-6 ext 7/16,
Drive OTCM 1 clamp bolt (FSE 06), ~8.75 turns

12. Open clamp to magnetic soft dock; Velcro strap not reqd

13. PGT [B7 25.5 ft-lb, CCW2 30 RPM, MTL 30.5]-6 ext 7/16,
Drive OTCM 1 KA umbilical bolt (FSE O4), ~7.25 turns

14. Remove OTCM 1 KA umbilical; temp stow on SAPH Velcro

15. Relocate RET hook from OHT to OTCM 1 socket restraint
plate

16. Receive OHT

17. Install OHT (~30 deg from OTCM centerline); perform pull test

18. PGT [B2 16.0 ft-lb, CCW2 30 RPM, MTL 30.5]-6 ext 7/16,
Drive OTCM 1 clamp bolt (FSE O5), ~8.75 turns

19. Open clamp to magnetic soft dock; Velcro strap not reqd

FASTEN OTCM 1 TO ARM 1 (00:40)

20. Transfer OTCM 1 to EV2

21. Mate tent blanket to Velcro patch on SAPH (if accessible)

22. SSRMS mnvr to (SLP) APFR EGRESS posn (HH 002);
egress APFR

REMOVE/STOW ARM 1 WRIST KA UMBILICAL (00:15)
1. Tether C/Lk bag #1 to SLP HH 0012 (int) and HH 0010
(RET to far standoff)
Remove PIP pin #3 from wrist KA umbilical; insert in temp
stow location as reqd (< 22 Ibf)
Local tether to SLP HH 0009; Ingress APFR
Secure C/Lk bag #1 to swing arm, as reqd
Retrieve ratchet wrench from C/Lk bag #1 (on bag RET)
Ratchet wrench — 2 ext 7/16, ccw; drive mate/demate
mechanism D, E ~0.75 turns to hard stop
Stow ratchet wrench in C/Lk bag #1
Remove PIP pins (#1, 2, 4) from wrist KA Umbilical;
insert in temp stow holes as reqd (< 22 Ibf)
9. Relocate Arm KA Umbilical to stowage bracket (magnetic
soft dock)
10. Engage PIP pins (1+) in landing location (< 22 Ibf)
(insert remaining PIP pins during cleanup)

N
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RELEASE OTCM 1 (00:15)
11. Transfer ratchet wrench to EV1 (on bag #1 RET)

12. Receive ratchet wrench; stow in C/Lk bag #1
13. Attach second RET from C/Lk bag #1 to OHT

14. Retrieve OHT from C/Lk bag; present to EV1 (both RETs
from bag still attached)
15. Transfer OHT to EV1

FASTEN OTCM 1 TO ARM 1 (00:40)
16. Receive OTCM
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OTCM 1 INSTALL (01:20) (Cont)

v

EV1—Ln (SSRMS)

EV2 — Rm (FF)

3.  SSRMS mnvr to APFR REMOVAL posn

4. SSRMS mnvr to JLP CLEARANCE posn

OHT
socket

EV1

EV2

Looking SLP aft at Arm 1 wrist, before OTCM installed

E:F (;g(igﬁ)) - <1t9°.£12§tﬁb) tuns

23.

24.

25.

26.
. Give SSRMS GO for mnvr to JLP CLEARANCE posn

28.
29.

30.
31.

32.
. PGT [A7 9.2 ft-Ib, CW2 30 RPM, MTL 30.5]-6 ext 7/16,

34.
35.
36.

37.

38.
. PGT [B4 19.4 ft-Ib, CW2 30 RPM, MTL 30.5]-6 ext 7/16,

40.
41.

42.
43.

44,
45,

SSRMS mnvr to APFR REMOVAL posn; remove L waist
tether from APFR

Tether and relocate APFR (__,PP,F,6) to SLP WIF 01

O Pull test

O  Verify lock collar black on black

O Release tether from APFR

Safety tether swap to SO 85-ft safety tether at HH 0001
O  Verify hook locked, reel unlocked

Stow 55-ft safety tether on WIF 01 APFR

Translate to Arm 1 wrist (BRT to SLP HH 0008)

PGT [A3 4.8 ft-lb, CCW2 30 RPM, MTL 30.5]-6 ext 7/16,
untorque OTCM EDFs #1, #4, = 2.5 turns

Move OTCM EDFs #1, #4 to soft dock

Soft dock OTCM 1 to Arm 1 wrist roll joint interface
(OHT facing EV2)

Insert EDFs #3, 4 into OTCM 1/Arm 1 interface

Drive EDF #3 to torque, ~2 turns
Transfer PGT to EV2 (on EV1 RET)

Receive PGT

PGT [B4 19.4 ft-Ib, CW2 30 RPM, MTL 30.5]-6 ext 7/16,
Drive EDF #4 to torque, ~2.5 total turns

Transfer PGT to EV2 (on EV1 RET)

Receive PGT

Drive EDF #3 to torque, ~0.5 turns
Perform light tug test on EDF #3, #4
Stow PGT on swing arm

Receive ratchet wrench (on EV2 RET)

Ratchet wrench — 2 ext 7/16, cw; drive mate/demate
mechanism E ~0.75 turns to hard stop

Transfer ratchet wrench to EV2

Install wrap blanket around OTCM/Arm (inboard flap first)

17.

18.

19.
. Disengage OHT; stow in C/Lk bag #1 (on bag RET)

21.
22.

23.
24.
. PGT [B4 19.4 ft-Ib, CW2 30 RPM, MTL 30.5]-6 ext 7/16,

26.
27.

28.
29.
30.

31.
32.

Steady OTCM for EDF untorque

Soft dock OTCM 1 to Arm 1 wrist roll joint interface
(OHT facing EV2)
Insert EDFs #1, 2 into OTCM 1/Arm 1 interface

Receive PGT (on EV1 RET)

PGT [A7 9.2 ft-Ib, CW2 30 RPM, MTL 30.5]-6 ext 7/16,
Drive EDF #1 and EDF #2 to torque (in order), ~ 2 turns
Transfer PGT to EV1

Receive PGT (on EV1 RET)

Drive EDF #2 and EDF #1 to torque (in order), ~0.5 turns
Perform light tug test on EDF #1, #2
Transfer PGT to EV1

Retrieve ratchet wrench from C/Lk bag #1; swap to MWS
RET

Ratchet wrench — 2 ext 7/16, cw; drive mate/demate
mechanism D ~0.75 turns to hard stop

Transfer ratchet wrench to EV1 (on EV2 RET)

Receive ratchet wrench from EV1; stow on MWS
Install wrap blanket around OTCM/Arm (inboard flap first)
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OTCM 1 INSTALL (01:20) (Cont)

v

EV1—Ln (SSRMS)

EV2 — Rm (FF)

5. Give MCC-H GO to restore heater power to SPDM

6. YMCC for SCU connect and cleanup times

OTCM 1 CLEANUP (00:10)

46.
47.
48.
49.

50.

51.

52.

PGT [B2 16.0 ft-Ib, CCW2 30 RPM, MTL 30.5]-6 ext 7/16,
release OTCM 1 socket restraint plate bolts (2), ~9 turns
Stow PGT on swing arm

Slide OTCM sock over OTCM 1

Tuck under wrap blanket ear flaps for access to grounding
tabs underneath

Mate sock grounding tabs (2) and Velcro to wrist; Vbarber
pole/black stripe visible through window (Velcro loop to EDF
lanyard not required)

Engage remaining PIP pins (4 total) in arm KA
Umbilical/stowage bracket (< 22 Ibf)

Inspect gloves

OTCM 1 CLEANUP (00:10)

33.
34.
35.
36.
37.

38.
39.

40.

41.
42.

Remove socket restraint plate from OTCM 1 (on bag RET);
stow in C/Lk bag

Retrieve OTCM sock from C/Lk bag #1 (on bag RET)
Slide OTCM sock over OTCM 1

Tuck under wrap blanket ear flaps for access to grounding
tabs underneath

Mate sock grounding tabs (2) and Velcro to wrist; Vbarber
pole/black stripe visible through window

Release OTCM 1 sock tether; let retract to C/Lk bag
Tether and remove SJEU covers 1.6 and 1.7; stow in C/Lk
bag #1

Fold over Velcro straps to cover grounding patches

(4 per blanket, can only access 2 of 4 for 1.7)

Inspect gloves

Egress APFR
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ASSEMBLY PREP TASKS (00:25)

\%

EV1 or EV2 (FF)

Hinge pin

OTP EDFs

SJEU BLANKET REMOVAL STEPS
= Press on any "PRESS” label to ground blanket
= Attach RET to tether loop
= Remove OSE blanket off ARM and stow in Ig trash bag
= Fold over Velcro flaps to cover joint thermal blanket
grounding patches (4 total)

THA in FSE

ASSEMBLY PREP TASKS

As time permits, perform the following tasks:

RELEASE OTP EDFs

REMOVE SJEU BLANKETS

MOVE ARM 2 EDF FSE A4 TO LANDING LOCATION
THA PREP

SPDM photos

ooooo

WARNING
Do not perform simultaneous FF tasks on SLP fwd half. During OTP EDF removal,
the second CM must stay SLP aft of the midline between WIFs 001 and 007

RELEASE OTP EDFs (00:15)
1. Release OTP EDFs with Ratchet wrench or PGT
O Ratchet wrench — 2 ext 7/16, ccw drive OTP EDFs (4) = 5 turns
O PGT [B4 19.4 ft-lb, CCW2 30 RPM, MTL 30.5]-6 ext 7/16; drive EDFs (4) = 5 turns
2. Move EDFs (4) to soft dock (leave EDF #4 in soft dock, do not move to MLI loop until EVA 3)

REMOVE SJEU BLANKETS (00:05 per blanket)

3. Tether and remove SJEU covers #2.7, 2.6, 2.4 (on MCC GO), 2.3 (on MCC GO), 1.7, 1.6, 1.4, 1.3, 2.2, 2.1, 1.2, 1.1 — listed in
order of priority

4. Fold over Velcro straps to cover grounding patches (4 per blanket, can only access 2 of 4 for 2.7 and 1.7)

5. Stow covers in C/Lk bag #1 (4 available hooks), C/Lk bag #2 (1 available hook), or behind MWS

MOVE ARM 2 EDF FSE A4 TO LANDING LOCATION (00:10)
6. Release Arm 2 EDF A4 with PGT only
O PGT [B522.0 ft-lb, CCW2 30 RPM, MTL 30.5]-6 ext 7/16; drive Arm 2 EDF FSE A4, = 5 turns
7. Move EDF to landing location
8. Torque EDF in landing location
O PGT [B1 12.0 ft-lb, CW2 30 RPM, MTL 30.5]-6 ext 7/16, Drive FSE A4 (landing location), ~5 turns

THA PREP (00:10)

9. Move RMCT launch restraint PIP pins (2) to ‘stow’ posn

10. PGT [B5 22.0 ft-Ib, CCW2 30 RPM, MTL 30.5]-6 ext 7/16; drive captive EVA lockout bolt on pivot bracket ‘FSE T1’, ~23.5 turns
11. Rotate THA FSE pivot bracket 90 deg; engage soft dock
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EVA 1 CLEANUP/INGRESS (00:40)

EV1-Ln (FF)

EV2 — Rm (FF)

HH 0554 CETA 1 HH

Lab strut HH 0017

Aft A/L D-ring
EV1

Post EVA 1 safety tether configuration

1. Perform WVS PWRDN (P/TV, WVS Cue Card)

CLEANUP (00:25)
1. Tether and relocate APFR from SLP WIF 04 to SLP WIF 03
( KKG4)

a Pull test

Q  Verify lock collar black on black

a Release tether from APFR
Perform C/Lk bag #1 inventory
Retrieve C/Lk bag #1 (HH 0012); tether and stow on BRT
Perform tool inventory
Inspect gloves; don overgloves
Translate to Z1 port toolbox (zenith around wagon wheel to
top of crew lock)
Tether to D-handle on rd scoop; relocate to sq scoop
Tether/stow sq scoop/D-handle on MWS
Translate to Airlock
0. Fairlead at A/L HH 0554

Qo hwN

S©0eN

INGRESS (00:15)

11. Receive EV2 safety tether; attach LAS hook to fwd A/L D-ring

12. Relocate EV2 waist tether (R) to D-handle/sq scoop;
pass to EV2

13. Transfer C/Lk bag #1 to EV2

14. Remove EV2 waist tether (R); pass to EV2

15. Attach waist tether (L) to A/L D-ring extender

Q  Verify hook locked

16. Release EV1 85-ft safety tether LAS hook from D-ring
extender (R) (leave waist tether on ERCM); attach to aft D-ring

17. Remove waist tether (R) from ERCM and stow

18. Ingress A/L

19. Close thermal cover, attach Velcro strap

20. Remove SCU from stowage pouch

21. Remove DCM cover, Velcro to DCM

22. Connect SCU to DCM, YSCU locked

23. Water — OFF (fwd); expect H20 IS OFF msg

CAUTION
Do not close hatch until EMU water off for 2 min

24. Verify no hardware blocking hatch

25. EV Hatch Handle — Preclose (black pie region)
26. EV Hatch — close and lock

27. Go to PRE-REPRESS Cue Card

CLEANUP (00:25)

1.  Stow ratchet wrench in C/Lk bag #2 (HH 0021 and HH 0022)
Perform C/Lk bag #2 inventory

Relocate and tether C/Lk bag #2 (HH 0021) to HH 0005 and
HH 0006 (aft standoffs)

Perform tool inventory

Inspect gloves; don overgloves

Translate to Airlock; retrieve Adj Eq Tether from POA
Retrieve spare 85-ft safety tether from CETA 2

Fairlead at A/L HH 0554

w N

® N O

INGRESS (00:15)

9. Open A/L Thermal Cover

10. Ingress A/L

11. Atftach waist tether (L) to internal A/L D-ring; verify hook locked

12. Release 85-ft safety tether LAS from D-ring extender (R)
(leave waist tether on ERCM); transfer to EV1

13. Receive waist tether (R) and D-handle/sq scoop from EV1

14. Stow D-handle/sq scoop on A/L RET

15. Receive C/Lk bag; stow on A/L RET

16. Remove SCU from stowage pouch

17. Remove DCM cover, Velcro to DCM

18. Connect SCU to DCM, YSCU locked

19. Water — OFF (fwd); expect H20 IS OFF msg
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POST EVA 1 TOOL CONFIG

EV1
MWS
BRT (L)
RET (eg-eq)
T-Bar
RET (eg-eq)
RET (eg-eq) w/PIP pin
Sq scoop/D-handle
Adj Equip Tether
Wire Tie (2)
STS Small Trash Bag
Adj Eq Tether (clove-hitched on strap, hooks in bag)
Swing Arm (R)
PGT s/n
PGT Battery s/n

AIRLOCK CONFIG

7/16 (wobble) socket-6 ext
RET (eg-eq)

|| waist Tether (2)

D-ring Extender (2)
SAFER

WVS

Overgloves (2) donned

EV2
MWS
BRT (L)
RET (eg-eq)
Wire Tie (2)
T-Bar
RETs (eg-eq) w/PIP pin
RETs (eg-eq)
Wire Tie (4)
Adj Equip Tether
85-ft Safety Tether
STS Small Trash Bag
Adj Eq Tether (clove-hitched on strap, hooks in bag)
Swing Arm (R)
760 digital camera and mount (tie wrapped together)
Waist Tether (2)
D-ring Extender (L)
SAFER
WVS
Overgloves (2) donned

Staging Bag
Fuse Tether
PGT
PGT Battery
Wire Tie Caddy
RAD
Connector Cleaner Tool Kit
Probe
Prybar
Connector Pin Straightener
Velcro/Tape Caddy
IV Bag
Towels (2)
Contamination Detection Kit
GP Caddy (2)
Adj Thermal Mittens (2)
Socket Caddy (hatch cont) w/RET (eg-eq)
1/2 Socket-8 ext
7/16 (wobble) Socket-6 ext (spare)
DCM Plug (SAFER Hardmount) (2)
D-ring extender on internal D-ring

Large ORU Transfer Bag

Adj Eq Tether (eg-eq) (2) (clove hitched to int loops)
PCBM contamination covers (6)
ORU tether (on clove hitched adj eq tether hook)
PCBM contamination covers (2)
RET (Lg-eq) (ext loop)
Adj Eq Tether (eg-eq) (bag HH)

EVA Crewlock Bag #1

RET (eg-eq)
OHT

Socket restraint plate (2)

Adj Eq Tether (eg-eq) (clove hitch to int D-ring)
SJEU covers ( )

Adj Eq Tether (eg-eq) (outside of bag)

RET (eg-eq) (outside of bag)
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EXTERNAL CONFIG

SLP
WIE 01

APFR (__,PP,F,6)
55-ft safety tether

HH 0005 and HH 0006

EVA Crewlock Bag #2

Ratchet wrench (2)
7116 Socket-2 ext (2)
RET (eg-eq)
Sq scoop
Adj Eq Tether (eg-eq) (outside bag)

WIE 03

APFR (__,KK,G,4)

SOHH 3492 & Lab Strut HH 7

EVA Crewlock Bag #3 (Contingency only)

ISS bungee caddy
Spare EDFs (3, on single hook)
Hammer
Compound Cutters
OHT (spare)
RET (eqg-eq)
Prybar
RET (eqg-eq)
Ballstack
Adj Eq Tether (eg-eq) (outside bag)
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CBCS FLAP/JLP UNBERTH PREP — TASK DATA

Estimated Task Duration:

ORUs/Loose items:

One EV Crew LB SRS NA ORU/Item Qty Part Number M(I%S)S Volume (in®)
Two EV Crew 01:15 PCBM
Contamination | 4 P/N 683-13603-1 30.9x3.3x0.8

Tools: Cover

EV1 (SSRMS) EV2 (FF) 10.1

85-ft Safety Tether 85-ft Safety Tether PCBM (8 total)

Large ORU bag w/fuse tether Contamination | 4 P/N 683-13603-5 30.9x3.3x0.8

ORU tether and adj equipment tethers Cover
EVA Connectors: LTA

Harness From To Clamps (#) | Conn Function Connectorcap | 2 P/’\II\INZZSGOLGAD c- e(;gh 2.4(dia)x2.2

Size J7151, J7152

JLP LTA 1 PLB/P7151 JLP/J7151 2 25 JLP heater power P/N V845-774887-

JLPLTA 2 PLB/P7152 JLP/J7152 2 (same) 25 JLP heater power LTA Umbilical 2 002 N/A N/A
Foot Restraints:

Task WIF APFR Setting

N/A Notes:

Cautions:

1. Avoid contact with PCBM sealing surface once the contamination
cover is removed

Warnings:

1. Shock hazard. Verify power off before demating JLP LTA cables
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CBCS FLAP/JLP UNBERTH PREP — TASK DATA (Cont)

Flap covering
mating Velero

; Shap to
secure open
(optional)

Mating Velcro
for flap

- -“"Snap securing closed”™ .
(ball & plunger) |

Vi 4

CBCS Flap
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CBCS FLAP/JLP UNBERTH PREP — TASK DATA (Cont)

JLP LTA cable connector cap

JLP LTA cables

U0 ol AR

=

|h!, puif o g W 1

(T |

JLP LTA cables and TA clamps
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JLP UNBERTH PREP — TASK DATA (Cont)

JLP PCBM IV MLI Cover

‘ i
PCBM Contamination Cover
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OTCM INSTALL/SPDM ASSEMBLY PREP TASKS — TASK DATA

Estimated Task Duration:

With SSMS | Without SSRMS
One EV Crew NA NA
Two EV Crew 03:45 NA
Tools:

EV1 (SSRMS/FF) EV2 (FF)

APFR APFR

EVA C/Lk bag #2 EVA C/Lk bag #1
WIF adapter (PIP pin) Ratchet wrench 2-in ext — 7/16
OHT OTCM OSE Blanket (2)
55-ft safety tether
Ratchet wrench 2-in ext — 7/16
Sq scoop

PGT 6-in ext—7/16

EVA Fasteners:

Fastener Name | Label Head Qty | Install Release | Max Turns | RPM
Size Torque Torque Torque
(ft-Ib) (ft-Ib) (ft-Ib)
Mate/Demate A-E 7/16 20 (4.9 <50 N/A 0.75 | N/A
Connector
OTCM KA FSE 01,04 [ 7/16 2 12.0 25.0 30.5 725 |30
OTCM EDF 1-4 716 8 19.4 3.3 30.5 2.25- |30
2.75
OTCM Roll FSE 02, 03, | 7/16 4 12.0 12.5 23.8 8.75- |30
clamp FSE 05, 06 9.25
OTP EDFs 1-4 716 4 25.5 16.7 33.0 5 30
OTCM socket N/A 7/16 4 NA 12.9 N/A 9 30
restraint plate
bolts
Arm Boom EDFs | FSE A7, A8, |7/16 6 12.0 19.7 19.9 5 30
A9, A2, A3,
A4
THA FSE FSE T1 716 1 12.0 17.9 26.0 235 |30
tie-down bolt
ORUs/Loose items:
ORU/Item Qty Part Number Mass (Ibm) Volume (ina)
OTCM 2 51602-4000-1 114 13.9x24.3x13.9
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Foot Restraints:

Task WIF APFR Setting
Install OTCM 1 SLP-04 7,QQ, G, 10
Notes:
1. If an EDF is released more that 2.5 turns, captive head can back off threads.
Re-engage head with threads before driving with PGT
2. The lanyard on EDF #4 was extended to resolve the interference issue between
the EDF and the hinge bolt. The lanyard will allow the EDF to pull out of the
lug/clevis interface
Cautions:
1. Avoid contact with radiative surfaces on arm SJEU and EP
2. Do not exceed 5 ft-Ib when actuating mate/demate mechanism
3. Do not apply loads to KAs until mate/demates are disconnected and 2 of 4 PIP
pins are engaged
4. Avoid applying off-axis loads to EDF EVA nut when the EDF is unfastened.
Fastener damage may result
Warnings:
1. Keep translation rates below 0.6 ft/sec
2. Do not perform kick offs, quick grabs, shaking motions
3. APFR ops are limited to WIF 1 and 4 and must not have high accelerations,
aggressive or quick movements, full or fast laybacks, or heavy ingress/egress
4. Do not perform simultaneous FF tasks (except OTCM 1 install or SUEU cover
removal) on the fwd face (LEE pivot end) of SLP
5.  Thermal hazard: maintain a 6-in keep-out zone from operating MSS lights
6. Ensure that power is turned off before ORU interfaces are broken. Failure to

comply could result in electric shock to EVA crewmembers
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OTCM INSTALL/SPDM ASSEMBLY PREP TASKS — TASK DATA (Cont)

HH 0023

ECOM

Arm

. = ol ' 3 L > = ]
CLPA -interfaces | LA e e, HH 0022
- interfaces ; | § Z
= HH 0021

interface :_

HH 0019
HH 0006

) FSE 06

LEE brace
1 .Iock pin ¥ =

HH 0018

4. I l l \\
L 5 HH 0010 il HH 0012 [l HH 0014 HH 0016 . ‘ \ i
: WIF
' Arm S wir” [ 0000 HH 0011 HH 0015 HH 0013
E 3 HH 0008 wrist [ HH 0017 8 = L 3

SPDM launch configuration
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OTCM INSTALL/SPDM ASSEMBLY PREP TASKS — TASK DATA (Cont)

<
J .

SLP Aft

HH 0008 HH 0011

HH 0017
A HH 0016

| 2 N L ] ‘Q

HH 0009

e

- e
WiE HH 0010 HH 0015 WiE
04 05

SLP Fwd
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OTCM INSTALL/SPDM ASSEMBLY PREP TASKS — TASK DATA (Cont)

e - g

OTCM clamshell blanket temp stow
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OTCM INSTALL/SPDM ASSEMBLY PREP TASKS — TASK DATA (Cont)

For OTCM
FSE 03
FSE 02 7 3

Wrap Blanket §
(stowed)

OTCM 1 in FSE (05 and 0O6) w/blankets and KA removed

OTCM interface on arm
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OTCM INSTALL/SPDM ASSEMBLY PREP TASKS — TASK DATA (Cont)

OTCM wrap blanket installed OTCM interface on arm

OHT (OTCM Handling Tool)
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OTCM INSTALL/SPDM ASSEMBLY PREP TASKS — TASK DATA (Cont)

OTCM Touch Zones — Top View

Connector Mate/Demate Drive

FMS Shroud

Color Key:
Touch Zones: Not Red, Beige, or Yellow

; Gripper Jaws
No-Touch Zone: Dark or Light Red (=)

Touch-Sensitive Zone: Dark or Light Beige (") :2_' i \ Housing for Payload Connector
Crew Safety Attachment Points: Yellow ()
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OTCM INSTALL/SPDM ASSEMBLY PREP TASKS — TASK DATA (Cont)

OTCM Touch Zones — Bottom View EDF #3

Color Key:
Touch Zones: Not Red, Beige, or Yellow
No-Touch Zone: Dark or Light Red () ' N
Touch-Sensitive Zone: Dark or Light Beige (") .» = / EDF #4
Crew Safety Attachment Points: Yellow () ‘. o " ‘
Gripper EVA Drive

OSE Interface P \
Connector Mate/Demate Drive
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STS-123 (1JA) EVA 2 TIMELINE

1JAEVA 2
(HRe AN IV/ISSRMS EV1—Ln (SSRMS) EV2 - Fm (FF)
00:00 --- POST DEPRESS (00:05) POST DEPRESS (00:05)
A/L EGRESS AND SETUP (00:40) A/L EGRESS AND SETUP (00:40)
- SPDM ARM 2 STOW (01:30) SPDM ARM 2 STOW (01:30)
01:00 --- . Stow body KA umbilical #1 . Release Arm 2 wrist roll clamp
. Release Arm 1 shoulder roll clamp . Remove Arm 2 SJEU covers 2.7, 2.6, 2.4, 2.3
- . Stow Arm 1 shoulder KA umbilical . Release Arm 2 shoulder roll clamp
. Release OTP hinge pin . Stow Arm 2 shoulder KA umbilical
- SSRMS mnvr to APFR INSTALL/INGRESS . Install APFR/ingress SSRMS . Release Arm 1 wrist roll clamp
. Remove Arm 1 SJEU covers 1.7, 1.6, 1.4, 1.3
- SSRMS mnvr to ARM 2 EDF REMOVAL posn . Release Arm 2 EDFs . Release Arm 2 EDFs
SSRMS mnvr to ARM 2 TEMP STOW posn . Temp stow Arm 2 . Temp stow Arm 2
02:00 ---
- SPDM ARM 1 STOW (01:00) SPDM ARM 1 STOW (01:00)
SSRMS mnvr to SPDM BODY BOLT REMOVAL
- posn . Release body FSE bolts . Stow body KA umbilical #2
SSRMS mnvr to ARM 1 EDF REMOVAL posn
- . Release Arm 1 EDFs . Release Arm 1 EDFs
03:00 --- SSRMS mnvr to ARM 1 HANDOFF posn . Transfer Arm 1 to EV2 . Hold Arm 1 for SPDM body rotation
- SPDM ARM INSTALL (01:50) SPDM ARM INSTALL (01:50)
SSRMS mnvr to SPDM BODY ROTATION . Release final body FSE bolt
- START posn
SSRMS mnvr to SPDM BODY ROTATION . Rotate SPDM
04:00 --- END posn
SSRMS mnvr to ARM 1 EDF INSTALL posn . Fasten Arm 1 to body . Fasten Arm 1 to body
SSRMS mnvr to ARM 2 TEMP STOW posn . Retrieve Arm 2 . Release Arm 2 PIP Pins
SSRMS mnvr to ARM 2 INSTALL posn . Fasten Arm 2 to body . Fasten Arm 2 to body
05:00 --- SSRMS mnvr to ARM 2 EDF INSTALL posn
SPDM COVER REMOVAL (01:10) SPDM COVER REMOVAL (01:10)
- . Remove SJEU covers 2.1, 2.2, 2.5
SSRMS mnvr to EP 2 BLANKET REMOVAL . Remove EP 2 blanket (aft)
- SSRMS mnvr to ARM 2 SOCK REMOVAL . Remove Arm 2 sock/mate EDF flaps . Remove SJEU covers 1.1, 1.2, 1.5
posn
- SSRMS mnvr to EP 1 BLANKET REMOVAL . Remove fwd EP 1 blanket (fwd) . SLP Cleanup
06:00 ---
- CLEANUP AND INGRESS (00:45) CLEANUP AND INGRESS (00:45)
-- . SLP Cleanup (as time permits)
SSRMS mnvr to APFR EGRESS posn
- SSRMS mnvr to APFR REMOVAL posn . Egress/remove APFR from SSRMS
PRE REPRESS (00:05) PRE REPRESS (00:05)

TEAR-OUT PAGE

EVA 2
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EVA 2
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PRE EVA 2 TOOL CONFIG

EV1
MWS
BRT (L)
RET (eg-eq)
T-Bar
RET (eg-eq)
RET (eg-eq) w/PIP pin
Adj Equip Tether
Wire Tie (2)
STS Small Trash bag
Adj Eq Tether (clove-hitched on strap, hooks in bag)
Swing Arm (R)
PGT [A7 9.2 ft-Ib, CAL, MTL 30.5] s/n
PGT Battery s/n
7/16 (wobble) socket-6 ext
RET (eg-eq)
Waist Tether (2) (L — D-ring extender, R — D-ring)
D-ring Extender (2)
SAFER
WVS
Overgloves (2) donned

EV2
MWS
BRT (L)
RET (eg-eq)
Wire Tie
Sq Scoop/D-Handle
T-Bar
RET (eg-eq) w/PIP pin
RET (eg-eq) (2)
Adj Equip Tether (2, use 1 for POA fairlead)
Wire Tie (2)
ISS Small Trash bag
Adj Eq Tether (clove-hitched, hooks in bag)
Swing Arm (R)
PGT [A3 4.8 ft-Ib, CAL, MTL 30.5] s/n
PGT Battery s/n
RET (eqg-eq)
Waist Tether (2) (L — D-ring, R — D-ring extender)
D-ring Extender (2)
SAFER
WVS
Overgloves (2) donned

AIRLOCK CONFIG
Staging Bag
Fuse Tether
PGT
PGT Battery
Wire Tie Caddy
RAD
Connector Cleaner Tool Kit
Probe
Connector Pin Straightener
Velcro/Tape Caddy
IV Bag
Towels (2)
Contamination Detection Kit
GP Caddy (2)
Adj Thermal Mittens (2)
Socket Caddy (hatch cont) wW/RET (eg-eq)
1/2 Socket-8 ext
7116 (wobble) Socket-6 ext (spare)
DCM Plug (SAFER Hardmount) (2)

I:I D-ring extender on internal D-ring

760 digital camera and mount (tie wrapped)
RET (lg-eq)

Lg trash bag (2)
RET (eqg-eq) (2)
RET (lg-eq) (2)

AIRLOCK EXTERIOR
CETA 1 HH 85-ft Safety Tethers anchor point
HH 17 (SO/Lab strut) 85-ft Safety Tethers anchor point

LAB
APFR wi/ingress aid, WIF 11 (11,QQ,A,12)

SLP
APFR, WIF 03 (__,KK,G,4)
APFR, WIF 01 (__,PP,F,12)
55-ft Safety Tether
EVA Crewlock Bag #2 (SLP HH 0005 and 0006)

Ratchet wrench (2)
7116 Socket-2 ext (2)
Sq scoop
RET (eqg-eq)
Adj Eq Tether (eg-eq) (outside bag)

SSRMS
WIF adapter w/PIP pin

SPDM

OTCM #1 and #2 installed w/socks in place
Arm 2 EDF “A4” in landing location

EVA Crewlock Bag #3 (SO HH 3492 & Lab Strut HH 7)
ISS bungee caddy
Adj Eq Tether (clove hitched to caddy)
Spare EDFs #1, #2, #3 (1 of each)
Hammer
Compound Cutters
OHT (spare)
RET (eg-eq)
Prybar
RET (eg-eq)
Ballstack
Adj Eq Tether (eg-eq) (outside bag)

Tether count

RET (eg-eq) — 9, 3 additional blue RETSs outside
RET (eg-eq) w/PIP pin — 2

RET (Lg-eq) — 3

Adj Eq Tether — 5, 3 additional Adj tethers outside
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Prior to EVA, perform the following hardware inspections:

1. RET cords for fraying

2. No red line visible on safety and waist tether load
Alleviation straps

3. Inspect STS trash bags for deformation/damage

4. Inspect EMU gloves for damage

5. Check MWS Baseplate for loose screws on toggle levers

Use Red RETs only
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EVA 2 INHIBIT PAD

Orbiter USOS
TCS PCU
L12 1. NTCS POWER - OFF NOTE
KU-BAND ANTENNA PCUs may require up to 1 hr warm-up period before they are operational
MCC-H 1. VKU-BAND Mask — active

MCC-H 1. VPCUs (two) operational in discharge mode and one of the
following:
a. CCS PCU EVA hazard control FDIR enabled

2. VKU-BAND EVA Protect Box — active

RCS .
) b. No more than two arrays unshunted and oriented
v If |1EV \/givg-<\?|z|=\ttl\froFrEEEC|_Sd 7 < 105° from the velocity vector
. . ’ ’ If one or both PCUs failed:
014,15,16 2. VRIDF F1, F2, F3, F4 MANF EORE\{EFE(‘CO‘;” _O(IBIEF 2. No more than two arrays unshunted and oriented < 105°
our) = from velocity vector
MCC-H 3. VAbove RCS config Y
v 4. V\RCS F — ITEM 1 EXEC (*)
VJET DES F1U — ITEM 17 (*) SSPTS
F3U — ITEM 19 (*) MCC  IfEV crew < 2 ft from ungrounded SSPTS connector (not planned):
F2U — ITEM 21 (*) 1. RPCM LA2A3B_D RPC 1 — Open, Close Cmd Inhibit

2: RPCM Z13B_A RPC 2 — Open, Close Cmd Inhibit
Ground 3. RPCM LA1A4A_D RPC 3 — Open, Close Cmd Inhibit

4. RPCM Z14B_A RPC 2 — Open, Close Cmd Inhibit
Ground Radar

MCC-H 1. VTOPO console, ground radar restrictions in place for EVA

SPDM steps to be performed during EVA, 15 min prior to first mate/demate

MCC MBS CRPCM 2P RPC 2 - OPEN
MBS CRPCM 2R RPC 2 — OPEN

RSOS

SM Antennas
Y 1. GTS — Deactivate
2. ARISS (Ham Radio)— Deactivate or VHF (144-146 MHz) TX only
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NOTES, CAUTIONS, AND WARNINGS

—_—

NOTES

Bolt install: report torque and turns
Perform light pull test after final torque
on EDFs

Bolt/EDF release: report torque and
turns if different from published range
EVA connectors: after disconnection
and prior to connection; verify pin and
EMI band integrity; verify connector
free of FOD

Inspect QDs for damage prior to mating
Toolbox doors must be closed with one
latch per door when EV crew not in
immediate vicinity

Avoid contact with OBSS striker bars
(Vitrolube coating)

CAUTION

ISS Constraints

A. Avoid inadvertent contact with

COENO>TRAWN =

15.

16.
17.
18.
19.
20.
21.
22.

23.

24.
25.
26.
27.

Grapple fixture shafts (drylube)
PIP pins

EVA Crane [PMA1]

TCS Reflectors [PMA2,PMA3]
APAS hardware [PMA2,PMA3]
CETA Lights (Z-93 paint) [LAB,S1,Node 1]
Deployed MISSEs (currently none)
Passive UMAs

MBS VDU, MCU, CRPCMs, and
Cameras (taped radiative surfaces,
silver Teflon)

. Deployed TUS cable [Nadir CETA rail]
. S0 aft face Radiator

. GPS Antennas (S13 paint) [SO]

. UHF Antennas [LAB,P1]

. ETCS Radiator flexhoses and panels

[S1,P1]

EETCS/PV Radiator flexhoses, bellows
and panels [P6,P4,54,S6]

SASA RF Group [S1,P1]

Heat pipe radiators [Z1]

PCU cathode and HCA ports [Z1]
Ku-Band Antenna (SGANT) dish [Z1]
CMG cover/shells [Z1]
SSRMS/SPDM Cameras

SPDM SJEU, EP, OTCM Radiator
surfaces

Open CBM petal covers and LAB
window shutter

FPMU [S1]

OTSD

Columbus HAM radio antennas
Grounding fingers on SPDM and SLP
(fragile)
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ISS Constraints (Cont)

B. Electrical cables
1.
C. Fiber optic cables
1.
2.

D. Fluid line flex hoses and QDs
1.

2.

3.

E. For structural reasons
1.

2.

3.

CAUTION

Avoid bend radii < 10 times cable
diameter

Avoid bend radii < 10 times cable
diameter

Avoid pulling on cable during
mate/demate

Avoid bend radii < 5 in for hoses with
diameter < 1 in on LAB, S0, S1, P1, and
10-in for hoses with diameter < 1-in on
all other elements

Avoid bend radii < 14 in for hoses with a
diameter 2 1 in

Additional care should be taken to not
exceed bend radii when applying loads
at the flexible hose to rigid tube stub
interfaces

Ensure fluid QD booties are fully closed
prior to leaving worksite; wire tie if reqd

Avoid vigorous body motions, quick
grabs and kickoffs against tether
restraints

Avoid performing shaking motions
(sinusoidal functions) more than four
cycles

Avoid kicking S1/P1 radiator beam.

If any of these occur, wait 2 to 5 min to
allow structural response to dissipate
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NOTES, CAUTIONS, AND WARNINGS (Cont)

CAUTION (Cont)

ISS Constraints (Cont)

F. Other

1.

ITT Cannon connector: On demated
connectors, do not rotate collar or
manipulate cable/connector using collar
or connector tool

WIS Antennas: do not use as
handholds [Node 1,Lab,P6,Z1]
Lubricant from Ku-Band SGANT
gimbals [Z1], CMGs [Z1], and RTAs
Ground Strap fasteners [P6,P4,54,S6]
can contaminate EMU

MLI handholds are not rated for
crewmember translation loads

CBM petal covers may not be used as
handholds unless both launch restraint
pins are engaged

Prevent inadvertent contact of the
tether shuttle with ETRS when the
P3/S3 Tether Shuttle Stop is raised
away from the rail

CAUTION (Cont)

Shuttle Constraints

G. Avoid inadvertent contact with

1.

OBSS and SRMS Composite Sections
and Cable Harnesses

2. LCS (silver Teflon) and LDRI (silver
Teflon) and ITVC (gold foil) [OBSS]

3. WVS Antenna [ODS Truss & PLB Sill]

4. Payload Bay wire harnesses, cables,
and connectors

H. No Touch

1. LDRI diffuser [OBSS]

2. OBSS saddle contacts (when OBSS
unberthed) [OBSS]

3. Monkey fur [PLB]

4. Cameras: metallic surfaces [PLB]

5. Ku-Band Antenna black dish and gold

thermal blankets [PLB]
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NOTES, CAUTIONS, AND WARNINGS (Cont)

WARNING
ISS Constraints

A. Avoid inadvertent contact with

1. Grapple fixture targets and target pins
SSU, ECU, beta gimbal platform, mast
canister, SAW blanket boxes unless the
beta gimbal is locked and the motor is
turned off

3. Stay inboard of SARJ when active.

4, Stay 2 ft from S1/P1 radiator beam
rotational envelope when beam is free
to rotate

5. Stay 5 ft from moving MT on face 1

B. Handrails
1. Handrails previously used for MISSE
attachment may not be used as a safety
tether point [A/L endcone 564 & 566,
A/L Tank 2 nad/fwd & port/fwd, P6 5389]

C. Pinch

1. NZGL connector linkage. Use caution
when mating/locking

2. ITT Cannon Connector rotating housing

3. EV side of IV Hatch during Hatch
operation (also snag hazard) [A/L]

4. LAB window shutter and CBM petal
cover linkages during operation

D. QDs
1. If QD is in FID when valve is opened
(bail fwd), QD will leak and fluid line
may whip
2. Do not rotate if in mated/valve open
config

WARNING

ISS Constraints (Cont)

E. RF radiation exposure
1. Stay 3.6 ft from S-Band (SASA) high
gain Antenna when powered [S1,P1]
2. Stay 1.3 ft from S-Band (SASA) low
gain Antenna when powered [S1,P1]
3. Stay 1 ft from UHF Antenna when
powered [LAB,P1]

F. Sharp Edges

1. Inner edges of WIF sockets

2. APFR active WIF probes

3. Mating surfaces of EVA connectors.
Avoid side loads during connector
mating

4. Back side of MMOD shield fasteners

5. Spring loaded captive EVA fasteners
(e.g., 6B-boxes, BMRRM, RTAS, SARJ
covers); the end of the spring may
protrude

6. PMA umbilical launch
restraints-exposed bolt threads

7. Adjustable Fuse Tether (Fish Stringer)
buckles stowed in Node Bag

8. Nickel coated braided copper Ground
Straps may contain frayed wires
[P6,P4,S4,56]

9. Z1 handrail 6061 by the Ku-Band boom
launch restraint [Z1]

10. Solar Array Blanket Box [P6,S6]

11. Keep hands away from SSRMS, SPDM,
POA LEE opening, and snares

12. Fastener threads on back of Z1 U-
jumper male FQD panel, if nutplate cap
missing

13. Lifting lug near P6 handrail 5333 and
gap spanner

WARNING (Cont)
ISS Constraints (Cont)

F. Sharp Edges (Cont)
14. SPDM OTCM Gripper Jaws
15. SOLAR and EUTEF
16. Port/Aft portion of A/L circular HH

G. Thermal

1. EVA connectors with booties may
become hot if left uncovered. Handling
may need to be limited

2. PMA handrails may be hot. Handling
may need to be limited

3. Turn off glove heaters when
comfortable temp reached to prevent
bladder damage. Do not pull fingers out
of gloves when heaters are on

4. Uncovered trunnion pins may be hot

5. SSRMS/SPDM/MBS operating
Cameras and lights may radiate large
amounts of heat

6. Stay = 1 ft away from PMAs and MMOD
shields > 270 degF if EMU sun visor up;
limit time to 15 min or less if > 300 degF

7. Stay at least 0.5 ft away from PMA and
MMOD shields > 325 degF

8. Do not touch EMU protective visor if
temp has been < -134 deg F for > 15
min

9. No EMU TMG contact with PMAs and
MMOD shields > 320 degF

10. No EMU boot contact with foot restraint
when temp < -120 or > 200 degF
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NOTES, CAUTIONS, AND WARNINGS (Cont)

WARNING (Cont)
ISS Constraints (Cont)

H. SLP

1. Keep translation rates below 0.6 ft/sec

2. Do not perform kick offs, quick grabs,
shaking motions

3. APFR ops are limited to WIF 1 and 4
and must not have high accelerations,
aggressive or quick movements, full or
fast laybacks or heavy ingress/egress

4. Do not perform simultaneous FF tasks
(except OTCM 1 install and SJEU
blanket removal) on the fwd half (LEE
pivot end) of SLP. During unplanned
activities with two EV crew on the
forward SLP half more than two cyclic
load inputs must be followed by a
10-sec pause. Additionally, every effort
shall be made to limit crew motion to
one at a time. During OTP EDF
removal, the second CM must stay aft
of the SLP midline between WIFs 001
and 007)

I. Electrical Shock
1. Stay = 2 ft from ungrounded floating
connectors if not unpowered:

e SSPTS connectors [NOD1
Stbd/Fwd HR 0130, LAB Stbd/Fwd
HR 0273, PMA2 Stbd & Port]

e MBS Cross-Connect jumpers
(translate past these using UMA
handrails)

e S0 EVA Power Cables [inside SO
Bay 00 Face 4, Bay 01 Face 3]

e ESP2 jumper [inside SO Bay 03
Face 4]

WARNING (Cont)
Shuttle Constraints

J. Arcing/Molten Debris

1. Stay = 2 ft from exposed EFGF
connector when OBSS berthed,
powered, and EFGF not grappled
[PLB]

2. Stay = 2 ft from exposed Stbd Fwd
MPM contacts [PLB]

3. Stay above PLB sill when within 1 ft of
powered ROEU connector [PLB]

K. Pinch
1. PRLA operation [PLB]

L. RF Radiation Exposure

1. Stay 3.28 ft from S-Band Antenna
when powered

2. Stay 1 ft from top and side of UHF PLB
Antenna radome surface when in high
powered mode [ODS truss]

3. Stay 0.33 ft from top and side of UHF
PLB Antenna radome surface when in
low powered mode [ODS truss]

4. Remain below the level of the PLB
door mold line for first 20 in Aft of Fwd
bulkhead when S-Band Antenna
powered [PLB]

5. Remain on the inboard side of the Stbd
slidewire (sill handrails if slidewire not
installed) for first 20 ft Aft of Fwd
bulkhead when Ku-Band Antenna
powered [PLB]

WARNING (Cont)
Shuttle Constraints (Cont)

M. Sharp Edges

1. PRLA grounding wipers [PLB]

2. LDRI baffles (Also an entrapment
hazard) [OBSS]

3. Keep hands away from SRMS EE
opening and snares

4. TCS connector backshells have
exposed threads [ODS]

N. Thermal
1. llluminated PLB lights; do not touch
2. OBSS grapple fixture shafts/cams may
be hot. Limit handling if required
3. Stay 27 ft from PRCS when powered
4. Stay 3 ft from VRCS when powered
5. Stay 3 ft from APU when operating

O. Contamination
1. Stay out of the immediate vicinity of
leaking jet or APU

P. Lasers
1. Do not look at LDRI diffuser or LCS
laser aperture window
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A/L EGRESS/SETUP (00:40)

v

EV1-Ln (FF)

EV2 — Fm (FF)

A/L D-ring
extender

HH 0554
053 CETA 1 HH

Lab strut HH 0017

Aft A/L D-ring
EV1

Pre-EVA 2 safety tether configuration

1. WVS Software: Select page — RF camera
Sel 'Advanced Controls'
S-Band Level (two) — Max
(required after EV1 and EV2 egress Airlock)

Initial Condition: Waist Tether (L) to A/L D-ring extender,
verify hooks locked. 85-ft Safety Tether attached to SO/Lab strut
HH 17 and A/L fwd D-ring. Overgloves donned

EGRESS (00:15)
1. Open AJ/L thermal cover

2. Egress AlL
3. Attach waist tether (R) to 85-ft safety tether ERCM on aft
D-ring

4. Attach 85-ft safety tether LAS to (R) D-ring extender
O Verify hook locked, reel unlocked
5. Release Waist Tether (L) from A/L D-ring extender
6. Receive EV2 waist tether (L); attach to fwd 85-ft safety
tether ERCM
7. Release 85-ft safety tether from aft D-ring; pass to EV2

8. Receive Lg trash bag; tether and stow on MWS

9. Receive 2™ Lg trash bag

10. Stow Lg trash bag on EV2 swing arm (inside)
11. Release fairleads from HH 0554

12. YSAFER man isol viv — open (down)

13. VSAFER HCM - closed (down)

Initial Condition: Waist Tether (R) to UIA, verify hooks
locked. 85-ft Safety Tether attached to CETA 1 HH and A/L aft
D-ring. MWS RET connected to L D-ring extender.
Overgloves donned

EGRESS (00:15)

1. Pass waist tether (L) to EV1

2. Receive aft 85-ft safety tether; attach load alleviator

hook to (L) D-ring extender

Q Verify hook locked, reel unlocked

3. Release Waist Tether (R) from UIA
4. Transfer Lg trash bag to EV1; stow RET hook on D-ring
extender
Tether to 2™ Lg trash bag w/MWS RET; transfer to EV1
Egress A/L

oo

\VSAFER man isol viv — open (down)

VSAFER HCM - closed (down)
Close A/L thermal cover

0. Perform translation adaptation

HOoN
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A/L EGRESS/SETUP (00:40) (Cont)

v

EV1-Ln (FF)

EV2 — Fm (FF)

Verify with MCC-H SPDM/SLP inhibits in place (15 min prior to
first mate/demate)

MBS CRPCM 2P RPC 2 — OPEN

MBS CRPCM 2R RPC 2 — OPEN

Give EV1/EV2 GO to demate all KA umbilicals

SETUP (00:25)

14.

15.

SETUP (00:25)

CAUTION
Avoid contact with radiator surfaces on arm SJEU and EP

WARNING
Keep translation rates below 0.6 ft/sec. Do not perform kick offs, quick grabs, shaking motions.
No full or fast laybacks in APFR and do light ingress/egress

fwd half (LEE pivot end) of SLP

Do not perform simultaneous FF tasks (except OTCM 1 install or SIEU cover removal) on the

Translate to SLP HH 0005 (zenith MT translation path);
tether and stow Lg trash bag on HH 0005

Inspect gloves; remove and stow overgloves

Retrieve ratchet wrench and sq scoop from C/Lk bag on
SLP HH 0005/0006; tether and stow both on MWS

11.

12.

13.

15.

16.

17.
18.

19.

Translate to Lab WIF 11 APFR; tether and stow
ingress aid
Translate to POA (nadir MT translation path); fairlead
on POA HH with MWS Adj Eq tether
Inspect gloves; remove and stow overgloves
Fairlead tether under aft trunnion/over fwd trunnion
Install ingress aid in SLP WIF 03 APFR, verify ingress
aid fully retracted and folded against bootplate
Retrieve ratchet wrench from C/Lk bag (SLP
HH 0005/0006); tether and stow on MWS
Tether Lg trash bag to SLP HH 0020
If not performed on EVA 1, move Arm 2 EDF FSE A4
to landing location and verify torque

a. PGT [B5 22.0 ft-Ib, CCW2 30 RPM, MTL 30.5]-

6 ext 7/16; drive FSE A4, = 5 turns
b. Remove EDF and install in landing location
c. PGT[B112.0 ft-Ib, CW2 30 RPM, MTL 30.5]-
6 ext 7/16; drive FSE A4, = 5 turns

Install sq scoop/D-handle on Arm 2 microfixture (handle
pointing SLP right)
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SPDM ARM 2 STOW (01:30)

IVISSRMS

EV1-Ln (SSRMS)

EV2 — Fm (FF)

SJEU BLANKET REMOVAL STEPS

a. Press on ‘PRESS’ label to ground blanket (one tab on each
radiator face)

b. Attach RET to tether loop

Remove OSE blanket off ARM and stow in Ig trash bag

Fold over Velcro flaps to cover joint thermal blanket

grounding patches (4 total)

oo

REMOVE/STOW BODY KA UMBILICAL #1 (00:13)

1. Translate to body KA umbilical #1

2. Install sq scoop on FSE 2 (handle SLP aft)

3.  On IV GO, Ratchet wrench — 2 ext 7/16, ccw; drive
mate/demate mechanism A, B, C ~0.75 turns to hard stop

4. Use scoop on Body FSE bolt #2 to react torque

5 Ratchet wrench — 2 ext 7/16, ccw; drive umbilical
EDF #6 = 2.5 turns, move EDF to soft dock

6. PGT[A34.8 ft-lb, CCW2 30 RPM, MTL 30.5]-6 ext 7/16;
drive umbilical EDF #5, #7, #8 = 2.5 turns

7. Move EDFs to soft dock

8. Relocate Body KA Umbilical to stowage bracket
(magnetic soft dock)

9. Move stowage bracket PIP pins (3 of 4) from stowage
location to landing location (< 22 Ibf)

RELEASE ARM 1 SHOULDER ROLL CLAMP FSE (00:05)

10. PGT [B1 12.0 ft-lb, CCW2 30 RPM, MTL 30.5]-6 ext 7/16;
drive shoulder clamp FSE bolt (FSE A10) ~9.75 turns

11. Open clamp to magnetic soft dock; secure with Velcro strap

REMOVE/STOW ARM 1 SHOULDER KA UMBILICAL (00:05)

12. Translate to Arm 1 shoulder KA Umbilical

13. Ratchet wrench — 2 ext 7/16, ccw; drive mate/demate
mechanism A, B, C ~0.75 turns to hard stop

14. Remove PIP pins (4) from Arm KA Umbilical; use temp stow
holes as reqd (< 22 Ibf)

15. Relocate Arm KA Umbilical to stowage bracket (magnetic
soft dock)

16. Engage PIP pins (4) for landing (< 22 Ibf)

RELEASE OTP HINGE PIN (00:02)

17. PGT [B4 19.4 ft-Ib, CCW2 30 RPM, MTL 30.5]-6 ext 7/16;
drive hinge pin nut, ~10.5 turns

18. Extract hinge pin (captive) to soft dock

CONFIGURE/INGRESS SSRMS (00:20)
19. Translate to SLP WIF 01 APFR; move 55-ft safety tether
load alleviator hook to R D-ring extender
O Verify hook locked, reel unlocked
20. Stow anchor hook on MWS
21. Tether and retrieve APFR (WIF 01), \(_,PP,F,6)
22. Local tether to HH 0002

RELEASE ARM 2 WRIST ROLL CLAMP FSE (00:05)

1. Translate to Arm 2 wrist roll clamp; BRT to HH 0025

2. PGT[B112.0 ft-Ib, CCW2 30 RPM, MTL 30.5]-6 ext 7/16;
drive wrist clamp FSE bolt, (FSE A5) ~9.75 turns

3. Open clamp to magnetic soft dock; secure with Velcro strap

REMOVE ARM 2 SJEU BLANKETS (00:15)

4. Tether and remove Arm 2 SJEU covers #2.7, 2.6, 2.4
(on MCC GO), 2.3 (on MCC GO); stow in Lg trash bag on
HH 0020 (BRT to HH 0022 for 2.3, 2.4)

5. Fold over Velcro straps to cover grounding patches
(4 per blanket, can only access 2 of 4 for 2.7)

RELEASE ARM 2 SHOULDER ROLL CLAMP FSE (00:05)

6. Translate to Arm 2 shoulder (BRT to HH 0016)

7. PGT[B1 12.0 ft-lb, CCW2 30 RPM, MTL 30.5]-6 ext 7/16;
drive shoulder clamp FSE bolt (FSE A1) ~9.75 turns

8. Open clamp to magnetic soft dock; secure with Velcro strap

REMOVE/STOW ARM 2 SHOULDER KA UMBILICAL (00:05)

9. Translate to Arm 2 shoulder KA Umbilical

10. Ratchet wrench — 2 ext 7/16, ccw; drive mate/demate
mechanism A, B, C ~0.75 turns to hard stop

11. Remove PIP pins (4) from Arm KA Umbilical; use temp stow
holes as reqd (< 22 Ibf)

12. Relocate Arm KA Umbilical to stowage bracket
(magnetic soft dock)

13. Engage PIP pins (4) for landing (< 22 Ibf)

RELEASE ARM 1 WRIST ROLL CLAMP ESE (00:05)

14. Translate to Arm 1 wrist roll clamp (BRT to HH 0009)

15. PGT [B1 12.0 ft-lb, CCW2 30 RPM, MTL 30.5]-6 ext 7/16;
drive wrist clamp FSE bolt, (FSE A6) ~9.75 turns

16. Open clamp to magnetic soft dock; secure with Velcro strap

17. Verify LEE Brace lock pin not restrained by J-lock

REMOVE ARM 1 SJEU BLANKETS (00:15)
18. Tether and remove Arm 1 SJEU covers # 1.7, 1.6, 1.4, 1.3;
stow in Lg trash bag on HH 0005 (local tether to HH 0005)
19. Fold over Velcro straps to cover grounding patches
(4 per blanket, can only access 2 of 4 for 1.7)
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SPDM ARM 2 STOW (01:30) (Cont)

IVISSRMS

EV1—Ln (SSRMS)

EV2 — Fm (FF)

1. SSRMS mnvrto APFR INSTALL posn

2. SSRMS mnvr to APFR INGRESS posn

3. SSRMS mnvr to ARM 2 EDF REMOVAL posn

Arm EDF blanketflap

4. SSRMS mnvr to ARM 2 CLEARANCE posn

5. SSRMS mnvr to ARM 2 TEMP STOW posn

23. SSRMS mnvr to APFR INSTALL posn
24. Install APFR (12,PP,F,6) in SSRMS WIF adapter
Q Pull test
O Verify lock collar black on black
O Release tether
25. Tether swap to SSRMS (anchor hook on aft tether point of
SSRMS HH)
Q Verify hook locked, reel unlocked
26. Attach SO safety tether LAS to HH 0001
27. SSRMS mnvr to APFR INGRESS posn; attach L waist tether
to boot plate
28. Ingress APFR
29. Inspect gloves (during translation)

RELEASE ARM 2 EDFs (00:15)

30. SSRMS mnvr to ARM 2 EDF REMOVAL posn
(A4 and A3)

31. Attach RET to D-handle (installed previously)

32. PGT [B5 22.0 ft-Ib, CCW2 30 RPM, MTL 30.5]-6 ext 7/16;
drive FSE A3, = 5 turns

33. Remove EDF FSE A3 and install in landing location
(If difficult to remove, have EV2 perform step 22 and retry)

34. PGT [B112.0 ft-lb, CW2 30 RPM, MTL 30.5]-6 ext 7/16;
drive FSE A3, =5 turns

35. Adjust glove heaters, visor, cooling prior to removing Arm

36. Once positive control of arm is obtained, give EV2 GO to
release A2

TEMP STOW ARM 2 (00:30)
37. On EV2 GO, remove Arm 2 from FSE; use EDF brackets to
verify alignment

38. SSRMS mnvr to ARM 2 CLEARANCE posn

39. Once clear of structure, rotate arm 180 deg (so that OTCM
ison EV1L)

40. SSRMS mnvr to ARM 2 TEMP STOW posn

41. Mate Arm 2 to temp stow bracket

42. Secure Velcro flaps (4) over double EDF holes
43. Retrieve sqg scoop/D-handle; stow on MWS/BRT

RELEASE ARM 2 EDFs (00:10)

20. Translate to ARM 2 FSE EDF FSE A2 (single EDF)
21. Inspect gloves

22. OnEV1 GO, PGT [B5 22.0 ft-lb, CCW2 30 RPM,
MTL 30.5]-6 ext 7/16; drive FSE A2, = 5 turns

23. Remove EDF and install in landing location

24. PGT [B1 12.0 ft-lb, CW2 30 RPM, MTL 30.5]-6 ext 7/16;
drive FSE A2, =5 turns

TEMP STOW ARM 2 (00:30)
25. Give EV1 GO to remove Arm 2
26. Verify Arm 2 clear of structure

27. Mate Arm 2 to temp stow bracket
28. Install PIP pins into lug clevis interface (a minimum of 3 PIP
pins must be installed)
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SPDM ARM 1 STOW (01:00)

IVISSRMS

EV1-Ln (SSRMS)

EV2 — Fm (FF)

1.  SSRMS mnvr to SPDM BODY BOLT REMOVAL posn
2. SSRMS: take GCA for access to body bolts in the
following order: FSE 2, FSE 4, FSE 5, FSE 3

3.  SSRMS mnvr to ARM 1 EDF REMOVAL posn

LA -
SPDM arm tether point

4.  SSRMS mnvr to ARM 1 HANDOFF posn

RELEASE SPDM BODY FSE BOLTS (4 of 5) (00:30)
1. SSRMS mnvr to SPDM BODY BOLT REMOVAL posn
2. GCA for access to body bolts in the following order: FSE 2,
FSE 4, FSE 5, FSE 3
3. Release SPDM body bolts
a. PGT[RCCW MTL 30.5]-6 ext 7/16; break torque on
FSE bolts, ~33.0 ft-lb, ~1 - 2 turn
(Use ratchet wrench if reqd)
b. PGT[MTR A7 9.2 ft-Ib, CCW2 30 RPM, MTL 30.5]-6 ext
7/16; release SPDM FSE bolts, ~17.5 turns
FSE 2
FSE 4
FSE 5
FSE 3

oooo

RELEASE ARM 1 EDFs (00:25)

4. SSRMS mnvr to ARM 1 EDF REMOVAL posn (A7 and A8)

5. PGT [B5 22.0 ft-lb, CCW2 30 RPM, MTL 30.5]-6 ext 7/16;
drive FSE A7, = 5 turns

6. Remove EDF and install in landing location

7. PGT[B112.0 ft-lb, CW2 30 RPM, MTL 30.5]-6 ext 7/16,
Drive FSE A7, ~5 turns

8. Install sq scoop/D-handle on Arm 1 microfixture (handle
pointing SLP L, leave RET on sq scoop)

9. Remove RET from ratchet wrench; attach to Arm 1 tether
point (use Adj Eq Tether for ratchet, if desired)

10. PGT [B5 22.0 ft-Ib, CCW2 30 RPM, MTL 30.5]-6 ext 7/16;
drive FSE A8, = 5 turns

11. Set PGT to [B1 12.0 ft-Ib, CW2 30 RPM, MTL 30.5]

12. Maintain positive control of arm

13. Remove EDF and install in landing location

14. PGT [B1 12.0 ft-Ib, CW2 30 RPM, MTL 30.5]-6 ext 7/16;
drive FSE A8, ~5 turns

15. Slide Arm 1 inboard in FSE; rotate sq scoop/D-handle
180 deg on microfixture (so that handle points SLP R)

TEMP STOW ARM 1 (00:05)

16. Remove Arm 1 from FSE; use EDF brackets to verify
alignment

17. SSRMS mnvr to ARM 1 HANDOFF posn

18. Transfer Arm 1 to EV2

19. Re-attach RET to ratchet wrench

20. Inspect gloves (during translation)

REMOVE/STOW BODY KA UMBILICAL #2 (00:30)
1. Translate to body KA #2; BRT to HH 0025
2. Close OTCM 2 clamp(s) if reqd for M/DM, EDF access
O PGT[B112.0 ft-lb, CW2 30 RPM, MTL 30.5]-
6 ext 7/16; drive OTCM 2 clamp bolts
(FSE O3, FSE 02) ~9.25 turns
3. Ratchet wrench — 2 ext 7/16, ccw; drive mate/demate
mechanism A, B, C ~0.75 turns to hard stop
4. Ratchet wrench — 2 ext 7/16, ccw, drive umbilical EDF #7
=2.5turns
5. PGT [A3 4.8 ft-lb, CCW2 30 RPM, MTL 30.5]-6 ext 7/16;
drive umbilical EDF #5, #6, #8 = 2.5 turns
6. Move KA umbilical EDFs (4) to soft dock
7. Relocate Body KA umbilical to stowage bracket (magnetic
soft dock)
8. Move stowage bracket PIP pins (3 of 4) from stowage
location to landing location (< 22 Ibf)

RELEASE ARM 1 EDFs (00:25)
9. Translate to ARM 1 EDF FSE A9 (single EDF)
10. PGT [B5 22.0 ft-Ib, CCW2 30 RPM, MTL 30.5]-6 ext 7/16;
drive FSE A9, = 5 turns
11. Remove EDF and install in landing location
12. PGT [B1 12.0 ft-Ib, CW2 30 RPM, MTL 30.5]-6 ext 7/16;
drive FSE A9, ~5 turns
13. Tether and stow ratchet wrench in C/Lk bag
14. Tether and relocate APFR from SLP WIF 03 to WIF 01
(9,KK,G,4)
O Pull test
O  Verify lock collar black on black
O Release tether
15. Ingress APFR, stow ingress aid
16. Inspect gloves
17. Adjust glove heaters, visor, cooling prior to receiving Arm

TEMP STOW ARM 1 (00:20)
18. Verify Arm 1 clear of structure

19. Receive Arm 1; RET to sq scoop/D-handle
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SPDM ARM INSTALLATION (01:50)

IVISSRMS

EV1-Ln (SSRMS)

EV2 — Fm (FF)

5.  SSRMS mnvr to BODY ROTATION START posn

6. SSRMS mnvrto BODY ROTATION END posn

7. SPDM locking pin engaged via ISS camera CP09

8. SSRMS mnvr to ARM 1 EDF INSTALL posn

Arm 1 Initial Initial Final Final
EDF torque turns torque turns
(9.2 ft-Ib) (19.4 ft-Ib)

oo

Sq microfixture —— ||
Arm 1 interface on SPDM body

RELEASE SPDM BODY BOLT FSE 1 (00:05)

1.
2.

3.

4.

SSRMS mnvr to BODY ROTATION START posn

Tether and relocate Sq scoop from microfixture FSE 2 to
FSE 1 (handle pointing SLP left, leave on MWS RET)

PGT [RCCW, MTL 30.5]-6 ext 7/16, break torque on FSE 1,
~33.0 ft-Ib, ~1 - 2 turn (use ratchet if reqd)

PGT [MTR A7 9.2 ft-lb, CCW2 30 RPM, MTL 30.5]-

6 ext 7/16, release FSE 1, ~17.5 turns

ROTATE SPDM (00:10)

6.

7.

NOTE
Once lock-pin engaged, avoid applying loads to
SPDM Body

Grasp sq scoop; SSRMS mnvr to BODY ROTATION END
posn

After rotation complete, verify self-locking pin in ENGAGED
position using visual cue on retention assembly

Retrieve sq scoop from FSE 1 microfixture; stow on MWS

FASTEN ARM 1 TO SPDM BODY (00:30)

8.
9.

10.

1.

12.

13.

SSRMS mnvr to ARM 1 EDF INSTALL posn

Use visual cues on clevis and lugs to assist EV2 with
proper alignment

Insert EDFs (2) into Arm 1/shoulder interface

PGT [A7 9.2 ft-Ib, CW2 30 RPM, MTL 30.5]-6 ext 7/16;
drive EDFs #7, 8 (coordinate with IV/EV2 to drive opposite
pairs), ~2 turns

PGT [B4 19.4 ft-Ib, CW2 30 RPM, MTL 30.5]-6 ext 7/16;
drive EDFs #7, 8 (coordinate with IV/EV2 to drive opposite
pairs), ~0.5 turns

Perform light tug test on EDF #7, #8

EASTEN ARM 1 TO SPDM BODY (00:30)

1.

arw

Move Arm 1 into position on SPDM body and engage

soft dock

When 2 EDFs engaged, remove sqg scoop/D-handle;

stow on MWS

Secure Velcro flaps (4) over double EDF holes

Egress APFR; translate to Arm 1 shoulder interface

Install sq scoop/D-handle on SPDM body (between EDF 5
and 6)

Insert EDFs (2) into Arm 1 shoulder interface

PGT [A7 9.2 ft-Ib, CW2 30 RPM, MTL 30.5]-6 ext 7/16;
drive EDFs #5, 6 (coordinate with IV/EV1 to drive opposite
pairs), ~2 turns

PGT [B4 19.4 ft-Ib, CW2 30 RPM, MTL 30.5]-6 ext 7/16;
drive EDFs #5, 6 (coordinate with IV/EV1 to drive opposite
pairs), ~0.5 turns

Perform light tug test on EDF #5, #6
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SPDM ARM INSTALLATION (01:50)

IV/SSRMS EV1—Ln (SSRMS) EV2 — Fm (FF)
MATE ARM 1/BODY CONNECTORS (00:10) MATE ARM 1/BODY CONNECTORS (00:10)
14. Ratchet wrench, — 2 ext 7/16, cw, drive mate/demate
mechanism A,B,C ~0.75 turns
15. Transfer ratchet wrench to EV2 10. Tether and receive ratchet wrench; stow on MWS
ARM 1 CLEANUP (00:05) ARM 1 CLEANUP (00:05)
16. Transfer sq scoop to EV2 11. Tether and receive sq scoop from EV1
17. Tether and receive sq scoop/D-handle from EV2 12. Remove sq scoop/D-handle from micro; transfer to EV1
18. Inspect gloves (during translation) 13. Inspect gloves
REMOVE ARM 2 FROM TEMP STOW BRACKET (00:15) REMOVE ARM 2 FROM TEMP STOW BRACKET (00:15)
9. SSRMS mnvr to ARM 2 TEMP STOW posn 19. SSRMS mnvr to ARM 2 TEMP STOW posn; install 14. Translate to Arm 2 stowage bracket
Arm 2 Initial Initial Final Final sq scoop/D-handle (scoop handle pointing SLP R)
EDF torque turns torque turns 20. Relocate tether to Arm tether point
(9.2 ft-Ib) (19.4 ft-lb) 21. Give EV2 GO to remove PIP pins 15. On EV1 GO remove PIP pins from lug/clevis interface
7 16. When Arm clear; stow PIP pins in landing location
5
6
8 FASTEN ARM 2 TO SPDM BODY (00:35) FASTEN ARM 2 TO SPDM BODY (00:35)
10. SSRMS mnvr to ARM 2 INSTALL posn 22. SSRMS mnvr to ARM 2 INSTALL posn 17. Install sq scoop on body microfixture FSE 3
(handle pointing into SLP)
23. Move Arm 2 into position on SPDM body and engage 18. Use visual cues on clevis and lugs to assist EV1 with
soft dock proper alignment
19. Insert at least 2 EDFs into Arm 1 shoulder interface
24. Relocate tether to sq scoop/D-handle
25. Remove sq scoop/D-handle from micro-fixture; stow on BRT
11. SSRMS mnvr to ARM 2 EDF INSTALL posn 26. SSRMS mnvr to ARM 2 EDF INSTALL posn

27. Insert remaining EDFs into Arm 2 shoulder interface

28. PGT [A7 9.2 ft-Ib, CW2 30 RPM, MTL 30.5]-6 ext 7/16; 20. PGT [A7 9.2 ft-Ib, CW2 30 RPM, MTL 30.5]-6 ext 7/16;

drive EDFs #7, 8 (coordinate with IV/EV2 to drive opposite drive EDFs #5, 6 (coordinate with IV/EV1 to drive opposite
T pairs), ~2 turns pairs), ~2 turns
SLP fwd 29. PGT [B4 19.4 ft-Ib, CW2 30 RPM, MTL 30.5]-6 ext 7/16; 21. PGT [B4 19.4 ft-b, CW2 30 RPM, MTL 30.5]-6 ext 7/16;

drive EDFs #7, 8 (coordinate with IV/EV2 to drive opposite drive EDFs #5, 6 (coordinate with IV/EV1 to drive opposite
pairs), 4 total, ~0.5 turns pairs), ~0.5 turns

30. Perform light tug test on EDF #7, #8 22. Perform light tug test on EDF #5, #6

outrigger MATE ARM 2/BODY CONNECTORS (00:10) MATE ARM 2/BODY CONNECTORS (00:10)
23. Ratchet wrench — 2 ext 7/16, cw, drive mate/demate

mechanism B ~0.75 turns
31. Receive ratchet wrench from EV2 (on EV2 RET) 24. Transfer ratchet wrench to EV1 (on EV2 RET)
Arm 2 interface on SPDM body 32. Ratchet wrench — 2 ext 7/16, cw, drive mate/demate
mechanism A,C ~0.75 turns

33. Transfer ratchet wrench to EV2 25. Stow ratchet wrench on MWS

12. YMCC for SCU connect and cleanup times
13. Give MCC GO to restore SPDM heater power
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SPDM COVER REMOVAL (01:10)

IVISSRMS

EV1-Ln (SSRMS)

EV2 — Fm (FF)

1. SSRMS take GCA for access to Arm 2 single EDF
flaps (2)

2. SSRMS mnvr to EP 2 THERMAL BLANKET
REMOVAL posn

3.  SSRMS mnvr to ARM 2 SOCK REMOVAL posn

4.  SSRMS mnvrto EP 1 THERMAL BLANKET REMOVAL
posn

Velcro straps

BV &

SJEU MLI (blanket and straps)

REMOVE THERMAL BLANKETS FROM ARM/OTCM (01:10)

1. Tether and receive Lg trash bag from EV2; stow on MWS

2. Transfer sq scoop/D-handle to EV2

3. Inspect gloves (during translation)

4. As time permits, tether and remove the following blankets
and stow in Lg trash bag; swap Lg trash bags w/EV2 as reqd:

a. GCA for access to Arm 2 single EDF Velcro flaps (2)
Secure Arm 2 EDF Velcro flaps over single EDF holes (2)

b. SSRMS mnvr to EP 2 THERMAL BLANKET REMOVAL
posn
Tether and remove EP 2 blanket (aft)

c. SSRMS mnvr to ARM 2 SOCK REMOVAL posn
Tether and remove Arm 2 sock (Vwrap blanket rolled
down)

d. Install remaining 2 Velcro straps from SJEU blanket 2.7

e. Replace MLI flaps (4) over Arm 2 wrist clamp interface
(attach solid line and barber pole sides first)

f. Ifreqd, tether and remove SJEU cover 2.5

g. SSRMS mnvr to EP 1 THERMAL BLANKET REMOVAL
posn
Tether and remove EP 1 blanket (fwd)

SJEU BLANKET REMOVAL STEPS
e Press on any ‘PRESS’ label to ground blanket
e Attach RET to tether loop
e Remove OSE blanket off Arm and stow in Ig trash bag
L[]

Fold over Velcro flaps to cover joint thermal blanket
grounding patches (4 total)

ELECTRONICS PLATFORM OSE BLANKET REMOVAL
STEPS

e Attach RET to OSE thermal blanket tether loop

e Release all quarter-turn fasteners and lift corresponding
tabs (14 total)

¢ Remove OSE blanket from Electronics Platform and stow
in Lg trash bag

e Fold over Velcro flaps to cover thermal blanket grounding
patches (2 total)

CONFIGURE ARM 2 SHOULDER MLI (00:15)

1. Transfer HH 0020 Lg trash bag to EV1 (leave RET on bag)

2. Tether and receive sq scoop/D-handle; stow on BRT

3. Replace MLI over shoulder clamp interface (attach solid line
and barber pole sides first)

4. Tether and remove Arm 2 SJEU blanket #2.1, 2.2, and 2.5
(use ratchet wrench RET); stow behind MWS (remove 2.3
and 2.4, if not previously performed)

5. Verify 4 straps installed on each SJEU interface

6. Leave sq scoop on FSE 3

7. Inspect gloves

8

9

1

Translate to HH 0005; stow SJEU covers in Lg trash bag
. Attach C/Lk bag RET to ratchet; release ratchet from MWS
0. Stow ratchet wrench in C/Lk bag

CONFIGURE ARM 1 SHOULDER/ELBOW MLI (00:15)

11. Secure Arm 1 EDF Velcro flaps over single EDF holes (2),
translate on APFR/ingress aid

12. Fully retract ingress aid and fold against bootplate

13. Tether and remove Arm 1 SJEU blanket #1.1; stow in
Lg trash bag

14. Translate to Arm 1 shoulder; install D-handle/sq scoop on
SPDM body microfixture (between EDF 5 and 6)

15. Replace MLI over shoulder clamp interface (attach solid line
and barber pole sides first)

16. Tether and remove Arm 1 SJEU blanket #1.2, 1.5; stow
behind MWS

17. Tether and remove D-handle/sq scoop from micro; stow
on BRT

18. Translate to HH 0005, stow SJEU covers in Lg trash bag

19. Swap Lg trash bags with EV1; as reqd

SLP_CLEANUP (00:40)
20. Perform SLP CLEANUP tasks as time permits

8 %f_“

Tete
mnrnfrrrmmrl;rr(

My ; >

-3 _— - _ vf <
Wrist clamp interface MLI Arm EDF blanket flap
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GET-AHEAD - SLP CLEANUP

\Y EV1/EV2 (FF)

OTP PREP (after lower Arm 1 SJEU covers removed) (00:10)
1. PGT [B7 25.5 ft-lb, CCW2 30 RPM, MTL 30.5]-6 ext 7/16; drive OTP FSE bolts ‘FSE OTP2’ (closest to POA), ~21 turns
2. Install sq scoop/D-handle on OTP micro-fixture (FSE OTP2, hinge side) pointing SLP right (towards SPDM attach interface)

WARNING
Do not perform simultaneous FF tasks on SLP fwd half. During OTP EDF removal,
the second CM must stay SLP aft of the midline between WIFs 001 and 007

— Hinge pin
RELEASE OTP EDFs (anytime) (00:15)
3. PGT [B4 19.4 ft-lb, CCW2 30 RPM, MTL 30.5]-6 ext 7/16; drive EDFs (4) = 5 turns
4. Move EDFs (4) to soft dock (leave EDF #4 in soft dock, do not move to MLI loop until EVA 3)
THA PREP (after lower Arm 2 SJEU covers removed) (00:10)
5. Tether and relocate sq scoop from FSE 03 (Arm 2 outrigger) to THA long micro (handle points into SLP)
6. Move RMCT launch restraint PIP pins (2) to ‘stow’ posn
7. PGT[B5 22.0 ft-lb, CCW2 30 RPM, MTL 30.5]-6 ext 7/16; drive captive EVA lockout bolt on pivot bracket ‘FSE T1’, ~23.5 turns
OTP EDFs 8. Rotate THA FSE pivot bracket 90 deg; engage soft dock

OTCM 1 FSE CLEANUP (prior to THA install) (00:20)

9. Translate to OTCM 1 FSE; if reqd, install sq scoop on SPDM body and attach BRT

10. Place OTCM KA umbilical on stowage bracket

11. PGT [B1 12.0 ft-lb, CW2 30 RPM, MTL 30.5]-6 ext 7/16; drive KA umbilical connector tie-down bolt (FSE 04), ~7.25 turns
12. Rotate OTCM clamps (2) to launch/landing position

13. PGT [B1 12.0 ft-Ib, CW2 30 RPM, MTL 30.5]-6 ext 7/16; drive OTCM 1 clamp bolts (FSE O5, FSE O6) ~8.75 turns

14. Pull OTCM tent blanket through clamps, mate Velcro

15. Remove and stow sq scoop

OTCM 2 FSE CLEANUP (anytime) (00:20)
16. Translate to OTCM 2 FSE; if reqd, install sq scoop on SPDM body and attach BRT
17. Place OTCM 2 KA umbilical on stowage bracket
18. PGT [B1 12.0 ft-lb, CW2 30 RPM, MTL 30.5]-6 ext 7/16; drive KA umbilical connector tie-down bolt (FSE O1), ~7.25 turns
19. Rotate OTCM clamps (2) to launch/landing position
20. PGT [B1 12.0 ft-Ib, CW2 30 RPM, MTL 30.5]-6 ext 7/16; drive OTCM 2 clamp bolt (FSE O2) ~9.25 turns
21. PGT [B1 12.0 ft-Ib, CW2 30 RPM, MTL 30.5]-6 ext 7/16; drive OTCM 2 clamp bolt ( FSE O3) ~8.75 turns
/ 22. Pull OTCM tent blanket through clamps, mate Velcro
THA in FSE 23. Remove and stow sq scoop
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GET-AHEAD - SLP CLEANUP (Cont)

\%

EV1/EV2 (FF)

SECURE ARM FSE ROLL CLAMPS (after Arms removed) (00:10 per clamp)

24. Complete the following steps for the clamps listed below

25. Translate to roll clamp

26. If reqd, release restraining Velcro straps

27. Rotate clamp to launch/landing position

28. PGT [B1 12.0 ft-lb, CW2 30 RPM, MTL 30.5]-6 ext 7/16; drive FSE bolt ~9.75 turns
ARM 2 SHOULDER (FSE A1)

ARM 2 WRIST (FSE A5)

ARM 1 WRIST (FSE A6) — prior to THA install

ARM 1 SHOULDER (FSE A10)

Oooo

REMOVE THERMAL BLANKETS FROM CLA (after PET 03:00) (00:05)
29. Tether and remove OSE blanket from CLA, stow in Lg trash bag
30. Close grounding flaps to cover tabs on CLA
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EVA 2 CLEANUP/INGRESS (00:45)

IVISSRMS

EV1-Ln (FF)

EV2 — Fm (FF)

1.  SSRMS mnvr to APFR EGRESS posn

2.  SSRMS mnvr to APFR REMOVAL posn

HH 0554 CETA 1 HH

Lab strut HH 0017
Fwd A/L D-ring

Aft A/L D-ring

Post-EVA 2 safety tether configuration

3. Perform WVS PWRDN (P/TV, WVS Cue Card)

CLEANUP (00:30)
SSRMS mnvr to APFR EGRESS posn (HH 001)
Egress APFR
SSRMS mnvr to APFR REMOVAL posn
Tether swap to 85-ft SO safety tether
Q  Verify hook locked, reel unlocked
Stow 55-ft safety tether on WIF 1 APFR
Perform remaining SLP cleanup steps as time permits
Inspect gloves; don overgloves
Tether, BRT, and relocate SSRMS APFER to CETA 1
WIF 4 (12,PP,F,6)
O Pull test
Q Verify lock collar black on black
O Release tether
9. Perform tool inventory
10. Translate to A/L (fairlead at A/L HH 0554)

hON=

® N O

INGRESS (00:15)

11. On EV2 GO, release EV2 85-ft safety tether LAS; stow on
fwd A/L D-ring

12. Release EV2 waist tether from ERCM; transfer to EV2

13. Attach EV1 L waist tether to A/L D-ring extender

Q  Verify hook locked

14. Release 85-ft safety tether LAS; stow on A/L aft D-ring

15. Release R waist tether from 85-ft safety tether ERCM,;
stow on MWS

16. Ingress A/L

17. Close thermal cover, attach Velcro strap

18. Remove SCU from stowage pouch

19. Remove DCM cover, Velcro to DCM

20. Connect SCU DCM, ¥SCU locked

21. Water — OFF (fwd); expect H20 IS OFF msg

CAUTION
Do not close hatch until EMU water off for 2 min

22. Verify no hardware blocking hatch

23. EV Hatch Handle — Preclose (black pie region)
24. EV Hatch — close and lock

25. Go to PRE-REPRESS Cue Card

CLEANUP (00:30)
1. Translate to SLP HH 0005; tether and stow Lg trash bag on

swing arm

2. If OTP prep was not performed, stow D-handle/sq scoop
in C/Lk bag

3. Perform tool and bag inventory

4. Inspect gloves; don overgloves

5. Release fairlead from POA; stow Adj on MWS

6. Translate to A/L (fairlead at A/L HH 0554)

INGRESS (00:15)

7. Open A/L Thermal Cover

8. Ingress A/L

9. Attach Waist Tether (R) to UIA, verify hook locked
10. Give EV1 GO to release 85-ft safety tether LAS

11. Receive L waist tether; stow on MWS

12. Remove SCU from stowage pouch

13. Remove DCM cover, Velcro to DCM

14. Connect SCU DCM, VSCU locked

15. Water — OFF (fwd); expect H20 IS OFF msg
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POST EVA 2 TOOL CONFIG

. %
MWS
BRT (L)
RET (eg-eq)
T-Bar
RET (eg-eq)
RET (eg-eq) w/PIP pin
Adj Equip Tether
Wire Tie (2)
STS Small Trash bag
Adj Eq tether (clove-hitched on strap, hooks in bag)
Lg trash bag
RET (eqg-eq)
Swing Arm (R)
PGT
PGT Battery
7/16 (wobble) socket-6 ext
RET (eg-eq)
Waist Tether (2) (L — extender, R — D-ring)
D-ring Extender (2)
SAFER
WVS
Overgloves (2) donned
EV2
MWS
BRT (L)
RET (eg-eq)
Wire Ties
T-Bar
RETs (eg-eq) w/PIP pin
RETSs (eg-eq) (2)
Adj Equip Tether (2) (1 from POA)
Wire Tie (2)
ISS Small Trash bag
Adj Eq Tether (clove-hitched, hooks in bag)
Swing Arm (R)
PGT
PGT Battery
7/16 (wobble) socket-6 ext
RET (eqg-eq)
Lg trash bag
L RET (eq-eq)
Waist Tether (2) (L — D-ring, R — extender)
D-ring Extender (2)
SAFER
WVS
Overgloves (2) donned

AIRLOCK CONFIG
Staging Bag
Fuse Tether
PGT
PGT Battery
Wire Tie Caddy
RAD
Connector Cleaner Tool Kit
Probe
Connector Pin Straightener
Velcro/Tape Caddy
IV Bag
Towels (2)
Contamination Detection Kit
GP Caddy (2)
Adj Thermal Mittens (2)
Socket Caddy (hatch cont) wW/RET (eg-eq)
1/2 Socket-8 ext
7/16 (wobble) Socket-6 ext (spare)
DCM Plug (SAFER Hardmount) (2)

|:] D-ring extender on internal D-ring

760 digital camera and mount (tie wrapped)
RET (eqg-lg)

FS 7-56

AIRLOCK EXTERIOR

[ ]
[ ]

CETA 1 HH 85-ft Safety Tethers anchor point
HH 17 (S0/Lab strut) 85-ft Safety Tethers anchor point

LAB
APFR (11,QQ,A,12), WIF 11

SSRMS
WIF adapter w/PIP pin

SPDM/SLP

APFR (9,KK,G,4) w/ingress aid, WIF 01
55-ft safety tether
EVA Crewlock Bag #2 (SLP HH 0005 & 0006)

[
[

Ratchet wrench (2)
7116 Socket-2 ext (2)
D-handle/Sq scoop (if get-ahead not performed)
RET (eqg-eq)
Adj Equip Tether (eg-eq) (outside bag)
THA
Sq scoop
oTP
D-Handle/Sq Scoop

CETA CARTS

APFR, CETA 1 WIF 4 (12,PP,F,6)

EVA Crewlock Bag #3 (SO HH 3492 & Lab Strut HH 7)

ISS bungee caddy
Adj Eq Tether (clove hitched to caddy)
Spare EDFs #1, #2, #3 (1 of each)
Hammer
Compound Cutters
OHT (spare)
RET (eqg-eq)
Prybar
RET (eqg-eq)
Ballstack
Adj Eq Tether (eg-eq) (outside bag)
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ARM STOW/INSTALL — TASK DATA

FS 7-57

Estimated Task Duration: Notes:
With SSMS | Without SSRMS 1.
One EV Crew NA NA
Two EV Crew 05:05 NA
Cautions:
Tools: 1.
EV1 (SSRMS/FF) EV2 (FF) 2.
PGT 6-in ext — 7/16 PGT 6-in ext — 7/16 3.
Ratchet wrench 2-in ext — 7/16 EVA C/Lk bag 4
Sq Scoop Ratchet wrench 2-in ext — 7/16 ’
D-Handle Large Trash Bag
EVA Fasteners: WLng.
Fastener Label Head [ Qty | Install Release | Failure Turns | RPM 2.
Name Size Torque Torque Torque 3.
(ft-Ib) (ft-Ib) (ft-Ib)
Mate/Demate |A-E 7/16 |20 4.9 <5.0 N/A 0.75 N/A 4.
Connector
Arm wrist/ FSE A6, 7/16 |4 12.0 7.9 241 9.75 30 g
shoulder roll  [A10, A5, A1 :
clamps
Arm Boom FSE A7, 7/16 |6 12.0 19.7 19.9 5 30
EDFs A8, A9, A2,
A3, A4
Arm/shoulder |5,6,7,8 7/16 |8 19.4 3.3 30.5 2.25- |30
EDFs 2.75
SPDM Body |FSE 1-5 7/16 |5 NA 33.0 N/A 16.5- |30
bolts 17.5
OTP hinge pin |N/A 716 |1 19.4 16.7 221 10.5 30
Foot Restraints:
Task WIF APFR Setting
Arm 1 temp stow SLP WIF 1 9, KK, G, 4
ORUs/Loose items:
ORU/Item Qty Part Number Mass (Ib) Volume (in®)
oTcM&Am | 2 | 210924900t 776 45.6 x 139.75 x 25.3

Avoid contact with radiative surfaces on arm SJEU and EP
Do not exceed 5 ft-lb when actuating mate/demate mechanism
Do not apply loads to KAs until mate/demates are disconnected and 2 of 4 PIP pins

Keep translation rates below 0.6 ft/sec

Do not perform kick offs, quick grabs, shaking motions

APFR ops are limited to WIF 1 and 4 and must not have high accelerations,
aggressive or quick movements, full or fast laybacks, or heavy ingress/egress
Do not perform simultaneous FF tasks (except OTCM 1 install or SUEU cover
removal) on the fwd face (LEE pivot end) of SLP

If an EDF is released more that 2.5 turns, captive head can back off threads.
Re-engage head with threads before driving with PGT

Avoid applying off-axis loads to EDF EVA nut when the EDF is unfastened.
Fastener damage may result

Thermal hazard: maintain a 6-in keep-out zone from operating MSS lights
Ensure that power is turned off before ORU interfaces are broken. Failure to
comply could result in electric shock to EVA crewmembers
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ARM STOW/INSTALL — TASK DATA (Cont)

HH 0023

ECOM

S Ui e Ve g WIF
| i SR e L. 08
CLPA interfaces o LB HH 0022

- interfaces

HH 0021

OTCM1 -__' ' HH 0019

HH 0006 . ye | SRR - :
e = \FSE 06 :
7 —&B |~ LEE brace _ .
; = i " lock pm - '
R~ g , . S { HH 0018
| (1

WIF
06

E 3 HH 0008

SPDM launch configuration
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ARM STOW/INSTALL — TASK DATA (Cont)

HH 0024

SLP Aft

HH 0013

HH 0012
HH 0014

HH 0011

HH 0008

HH 0017
HH 0016

4 < ?

) LN
WIE HH 0010 HH 0015 WIE
04 05

SLP Fwd
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ARM STOW/INSTALL — TASK DATA (Cont)

Arm 2 in SAPH w/EDFs in landing location
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ARM STOW/INSTALL — TASK DATA (Cont)

Arm 1 install location
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ARM STOW/INSTALL — TASK DATA (Cont)

P R RN SEEN RN

pre

L -

Final Arm configuration — both D-handles point SLP aft. In temp stow position, Arm 2 D-handle will also be pointing SLP aft
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SPDM MLI REMOVAL/CLEANUP — TASK DATA

Estimated Task Duration:

With SSMS | Without SSRMS
One EV Crew NA NA
Two EV Crew 02:00 NA
Tools:
EV1 (SSRMS) EV2 (FF)
PGT 6-in ext — 7/16 PGT 6-in ext — 7/16

Sq Scoop

Lg trash bag

D-Handle

Lg trash bag

EVA Fasteners:

Fastener Name Label Head | Qty [ Install Release | Failure | Turns | RPM
Size Torque | Torque | Torque
(ft-1b) (ft-1b) (ft-1b)

OTCM KA FSE O1, 04 7/16 | 2 12.0 25.0 30.5 7.25 (30
Arm wrist/shoulder FSE A6, A10, [7/16 |4 12.0 7.9 241 9.75 (30
roll clamps A5, A1

OTP FSE FSEOTP 1,2 [7/16 |2 N/A 27.92 N/A 21 |30
OTCM Roll clamp FSE | FSE 02, 03, |[7/16 |4 12.0 125 23.8 8.75- [ 30

05, 06 9.25
THA FSE tie-down bolt | FSE T1 7/16 |1 12.0 17.9 26.0 23.5 (30
OTP EDFs 1-4 7/16 | 4 255 16.7 33.0 5 30
FS 7-63

Notes:
1. If an EDF is released more that 2.5 turns, captive head can back off threads.
Re-engage head with threads before driving with PGT
2. Thelanyard on EDF #4 was extended to resolve the interference issue
between the EDF and the hinge bolt. The lanyard will allow the EDF to pull
out of the lug/clevis interface
Cautions:
1. Avoid contact with radiative surfaces on arm SJEU and EP
2. Do not exceed 5 ft-Ib when actuating mate/demate mechanism
3. Avoid applying off-axis loads to EDF EVA nut when the EDF is unfastened.
Fastener damage may result
Warnings:
1. Keep translation rates below 0.6 ft/sec
2. Do not perform kick offs, quick grabs, shaking motions
3. APFR ops are limited to WIF 1 and 4 and must not have high accelerations,
aggressive or quick movements, full or fast laybacks, or heavy ingress/egress
4. Do not perform simultaneous FF tasks (except OTCM 1 install or SUEU cover
removal) on the fwd face (LEE pivot end) of SLP
5. Thermal hazard: maintain a 6-in keep-out zone from operating MSS lights
6. Ensure that power is turned off before ORU interfaces are broken. Failure to

comply could result in electric shock to EVA crewmembers
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SPDM MLI REMOVAL/CLEANUP — TASK DATA (Cont)

OTCM FSE landing configuration (before KA installed) Wrist MLI (install barber poll and solid black line sides first)
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OTP/THA INSTALL AND MLI REMOVAL — TASK DATA (Cont)

EP 1 Cover — View 1

EP 1 Cover — View 2
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STS-123 (1JA) EVA 3 TIMELINE

TIME

(HR : MIN)

\Y

1JAEVA3
EV1 — Ln (SSRMS)

EV2 — Be (FF)

01:00

02:00

03:00

04:00

05:00

06:00

00:00 ---

SSRMS mnvr to APFR INSTALL posn
SSRMS mnvr to APFR INGRESS posn

SSRMS mnvr to THA HANDOFF posn
SSRMS mnvr to OTP REMOVE posn
SSRMS mnvr to OTP INSTALL posn

SSRMS mnvr to OTP EDF INSTALL posn

SSRMS mnvr to THA INSTALL posn

SSRMS mnvr for EP/Arm 2 blanket removal

SSRMS mnvr to LWAPA REMOVAL posn

SSRMS mnvr to LWAPA INSTALL posn

SSRMS mnvr to YAW JOINT RETRIEVAL

SSRMS mnvr to YAW JOINT INSTALL

SSRMS mnvr to DCSU 1 RETRIEVAL
SSRMS mnvr to DCSU 1 INSTALL
SSRMS mnvr to DCSU 2 RETRIEVAL

SSRMS mnvr to DCSU 2 INSTALL

SSRMS mnvr to APFR EGRESS posn

POST DEPRESS (00:05)

POST DEPRESS (00:05)

A/L EGRESS AND SETUP (00:40)

. Install APFR
. Ingress APFR

A/L EGRESS AND SETUP (00:30)
. Relocate CLPA 2 to SLP

OTP/THA REMOVE/INSTALL (01:25)

OTP/THA REMOVE/INSTALL (01:15)
. Receive THA from EV2

. Release OTP from SLP

. OTP install

. THA SET restraint removal
THA install

Remove THA/Transfer to EV1

Soft dock OTP EDFs

Clean up Arm 1 wrist clamp

Clean up Arm 1 OTCM FSE

Perform SLP CLEANUP as time permits
OTP install

. THA SET restraint removal
THA install

ARM 2/EP BLANKET REMOVAL (00:30)

. Remove any remaining EP/Arm 2 blankets

LWAPA TRANSFER (01:00)

. LWAPA Retrieve

. LWAPA Install

SLP CLEANUP (01:15)
. Clean up remaining wrist/shoulder clamps

. Clean up remaining OTCM FSE
. Remove CLA MLI

. Remove Arm 1 sock/SJEU covers

SSRMS YAW JOINT TRANSFER (00:45)

. Yaw joint Retrieve

. Yaw joint Install

CLPA INSTALL (00:40)

. Install CLPA 2

. Stow bags

DCSU TRANSFER (01:30)
. DCSU #1 Retrieve
D DCSU #1 Install
o DCSU #2 Retrieve

. DCSU #2 Install

EVA 3 CLEANUP AND INGRESS (00:40)
. Egress SSRMS and stow APFR on ESP2

. Attach waist tether to A/L D-ring ext

MISSE 6 PEC INSTALL/DEPLOY (02:00)
Relocate EV1 Safety tether to ESP2

. Stow bags in A/L

Tether swap to Node 2 endcone
Retrieve straight PEC (aft)
Install straight PEC on LWAPA
Retrieve bent PEC (fwd)

Install bent PEC on LWAPA
Mate connectors

Deploy PECs
. Photograph PECs

. Tether swap to SO safety tether

EVA 3 CLEANUP AND INGRESS (00:30)

. Get-ahead task — NODE 2 port CBM launch locks

. Retrieve EV1 and EV2 safety tethers

PRE REPRESS (00:05)

PRE REPRESS (00:05)

TEAR-OUT PAGE

EVA 3
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EVA 3
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PRE EVA 3 TOOL CONFIG

EVl
MWS
BRT (L)
RET (eg-eq)
T-Bar
RET (eg-eq)
RET (eg-eq) w/PIP pin
Adj Eq Tether
Wire Tie (2)
STS Small Trash Bag
Adj Eq tether (clove-hitched on strap, hooks in bag)
Swing Arm (R)

AIRLOCK CONFIG
Staging Bag
Fuse Tether
PGT
PGT Battery
Wire Tie Caddy
RAD
Connector Cleaner Tool Kit
Probe
Connector Pin Straightener
Velcro/Tape Caddy
RET (eg-eq) — to FS strap
GP Cutters (-303 version)
RET (eg-eq) (2) — to FS strap
Ratchet Wrench w/palm wheel (2) (s/n 1011,1012)

| RET (eg-eq)
| PGT [B5 22 ft-Ib, CAL, MTL 30.5] s/n
PGT Battery s/n

IV Bag (configured w/black RETS)

7/16 (wobble) socket-6 ext
Waist Tether (2)
D-ring Extender (2)
SAFER
WVS
Overgloves (2) donned

EV2
MWS
BRT (L)
RET (eg-eq)
T-Bar
RET (eg-eq) w/PIP pin
RET (eg-eq)
Adj Eq Tether (2) (1 to R D-ring ext)
Wire Tie (2)

Towels (2)
Contamination Detection Kit
GP Caddy (2)
Adjustable Thermal Mittens (2)
Socket Caddy (hatch cont) W/RET (eg-eq)
1/2 Socket-8 ext
7116 (wobble) Socket-6 ext (spare)
DCM Plug (SAFER Hardmount) (2)

|:| D-ring extender on internal D-ring

760 digital camera and mount (tie wrapped)
RET (Ig-eq)

|:| Spare 85-ft safety tether

|| ISS Small Trash Bag MED ORU BAG
L Swing Arm (R) CLPA
|| RET (eg-eq) Sq scoop
|| PGT [B1 12 ft-Ib, CAL, MTL 30.5] s/n RET (eg-eq)
PGT Battery s/n 760 digital camera and mount (tie wrapped)

7116 (wobble) socket-6 ext
D-ring Extender (2)
Waist Tether (2)
SAFER
WVS
Overgloves (2) donned

Lg trash bag
RET (eg-eq) (2, only 1 to bag)
RET (eg-eq)
Adj Eq Tether (on RET for over gloves)
Adj Eq Tether (outside of bag)
RET (Lg-eq) (outside of bag)
RET (Lg-eq) (outside of bag)

FS 7-69

AIRLOCK EXTERIOR

CETA 1 HH 85-ft Safety Tethers anchor point
HH 17 (SO/Lab strut) 85-ft Safety Tethers anchor point

SSRMS
WIF adapter w/PIP pin

SPDM/SLP

APFR (9,KK,G,4) w/ingress aid, WIF 01
55-ft safety tether
EVA Crewlock Bag — HH 0005 & HH 0006

Ratchet wrench (2)
7/16 Socket-2 ext (2)
RET (eqg-eq)
Adj Eq Tether (eg-eq) (outside bag)
Sq scoop — FSE 03
Sq Scoop/D-Handle — OTP

SOHH 3492 & Lab Strut HH 7

EVA Crewlock Bag #3 (Contingency only)

ISS bungee caddy
Spare EDF #1 (1) (on int hook)
Adj Eqg Tether (clove hitched to caddy)
Spare EDF #2 (1), Spare EDF #3 (1)
Hammer
Compound Cutters
OHT (spare)
RET (eg-eq)
Prybar
RET (eqg-eq)
Ballstack
Adj Eq Tether (eg-eq) (outside, opp side of int strap)

Tether count

RET (eg-eq) — 13, 3 additional blue RETs outside
RET (eqg-eq) w/PIP pin — 2

RET (Lg-eq) — 3

Adj Eq tether — 6, 3 additional Adj tethers outside

Prior to EVA, perform the following hardware inspections:
1. RET cords for fraying

2. No red line visible on safety and waist tether load
Alleviation straps

Inspect STS trash bags for deformation/damage

Inspect EMU gloves for damage

. Check MWS Baseplate for loose screws on toggle levers

se Red RETs only

coupw
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EVA 3 INHIBIT PAD

Orbiter USOS
TCS PCU
L12 1.NTCS POWER - OFF NOTE
KU-BAND ANTENNA PCUs may require up to 1 hr warm-up period before they are operational
MCC-H 1. VKU-BAND Mask — active ) o
2. JKU-BAND EVA Protect Box — active MCC-H 1. VPCUs (two) operational in discharge mode and one of the
following:
RCS a. CCS PCU EVA hazard control FDIR enabled
If EV crew < 27 ft from FRCS: b. No more than two arrays unshunted and oriented
vV 1. VDAP: VERN. FREE.LO Z < 105° from the velocity vector
014,15,16 2. YRJDF F1, F2, F3, F4 MANF DRIVER (four) — OFF If one or both PCUs failed: . .
LOGIC (four) — OFF 2. ;\lo morle than two arrays unshunted and oriented < 105
MCC-H 3. VAbove RCS config rom velocity vector
\Y 4.NRCS F — ITEM 1 EXEC (¥) Lab Window
\JET DES E;B B :Lgm 1; E*; v If EV crew less than 10 ft from window or in window FOV, close
F2U — ITEM 21 (¥) window shutter
S-BAND ANTENNAS ESP2
NOTE MCC-H 1. YRPCM N1RS2-B RPC 7 — Open, close cmd inh

Possible loss of comm when forced LL FWD antenna

If EV crew < 1.6 ft from S-Band antenna:
1. S-BAND FM ANT — XMIT LOWER/RCVR UPPER
2. V\MCC, lower antenna selected
If no comm, or on MCC GO:
3. S-BAND PM ANT — LL FWD
When EVA crewmember at least 1.6 ft away from all S-Band
upper antennas:
4. S-BAND PM ANT - GPC

A1R

C3

C3

VRPCM S04B-F RPC 11 — Open, close cmd inh
YRPCM N1RS2 B RPC 11 — Open, close cmd inh
VRPCM S04B F RPC 13 — Open, close cmd inh

SSPTS

MCC If EV crew < 2 ft from ungrounded SSPTS connector (not planned):
1. RPCM LA2A3B_D RPC 1 — Open, Close Cmd Inhibit

RPCM Z13B_A RPC 2 — Open, Close Cmd Inhibit

2
3. RPCM LA1A4A_D RPC 3 — Open, Close Cmd Inhibit
4

RPCM Z14B_A RPC 2 — Open, Close Cmd Inhibit

Sidewall ORU Heaters

SPDM steps to be performed during EVA, 15 min prior to CLPA 2 install
MCC 1. SPDM PSU Output Bank #1, Port #4, OFF

2. SPDM PSU Output Bank #2, Port #4, OFF
3. Verify inhibits for (1) and (2) are OFF

IV R1 1. PL AFT MNB - OFF

MCC 2. Verify inhibit

RSOS

SM Antennas

v 1. GTS — Deactivate

2. ARISS (Ham Radio)— Deactivate or VHF (144-146 MHz) TX only
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EVA 3 INHIBIT PAD

USOS (Cont)

COLUMBUS EPF

IV PWS 1. NPDU 1 Outlet 3 SSPC 1, 2, 3, 4 (four) Pwr — OFF

Verify Current < 0.1 A

2. VSSPC 1, 2, 3, 4 (four) Sys Bus Cntl Stat — DISABLED
CoL1SsC 3. VPPSB PL DN 1, 2 (two) sw — DISCHARGE

Ground

Ground Radar

MCC-H 1. VTOPO console, ground radar restrictions in place for EVA
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NOTES, CAUTIONS, AND WARNINGS

NOTES

—_—

Bolt install: report torque and turns

2. Perform light pull test after final torque
on EDFs

3. BOoIt/EDF release: report torque and
turns if different from published range

4. EVA connectors: after disconnection
and prior to connection; verify pin and
EMI band integrity; verify connector
free of FOD

5. Inspect QDs for damage prior to mating

6. Toolbox doors must be closed with one
latch per door when EV crew not in
immediate vicinity

7. Avoid contact with OBSS striker bars

(Vitrolube coating)

CAUTION
ISS Constraints

A. Avoid inadvertent contact with

Grapple fixture shafts (drylube)

PIP pins

EVA Crane [PMA1]

TCS Reflectors [PMA2,PMA3]

APAS hardware [PMA2,PMA3]

CETA Lights (Z-93 paint) [LAB,S1,Node 1]

Deployed MISSEs (Columbus EPF)

Passive UMAs

MBS VDU, MCU, CRPCMs, and

Cameras (taped radiative surfaces,

silver Teflon)

10. Deployed TUS cable [Nadir CETA rail]

11. SO aft face Radiator

12. GPS Antennas (S13 paint) [SO]

13. UHF Antennas [LAB,P1]

14. ETCS Radiator flexhoses and panels
[S1,P1]

15. EETCS/PV Radiator flexhoses, bellows
and panels [P6,P4,54,S6]

16. SASA RF Group [S1,P1]

17. Heat pipe radiators [Z1]

18. PCU cathode and HCA ports [Z1]

19. Ku-Band Antenna (SGANT) dish [Z1]

20. CMG cover/shells [Z1]

21. SSRMS/SPDM Cameras

22. SPDM SJEU, EP, OTCM Radiator
surfaces

23. Open CBM petal covers and LAB
window shutter

24. FPMU [S1]

25. OTSD

26. Columbus HAM radio antennas

27. Grounding fingers on SPDM and SLP
(fragile)

OCEN>TRAWN =

FS 7-72

CAUTION
ISS Constraints (Cont)

B. Electrical Cables
1. Avoid bend radii < 10 times cable
diameter

C. Fiber Optic Cables
1. Avoid bend radii < 10 times cable
diameter
2. Avoid pulling on cable during
mate/demate

D. Fluid Line Flex Hoses and QDs

1. Avoid bend radii < 5 in for hoses with
diameter < 1 in on LAB, S0, S1, P1, and
10-in for hoses with diameter < 1-in on
all other elements

2. Avoid bend radii < 14 in for hoses with a
diameter 2 1 in

3. Additional care should be taken to not
exceed bend radii when applying loads
at the flexible hose to rigid tube stub
interfaces

4. Ensure fluid QD booties are fully closed
prior to leaving worksite; wire tie if reqd

E. For structural reasons

1. Avoid vigorous body motions, quick
grabs and kickoffs against tether
restraints

2. Avoid performing shaking motions
(sinusoidal functions) more than four
cycles

3. Avoid kicking S1/P1 radiator beam.
If any of these occur, wait 2 to 5 min to
allow structural response to dissipate
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NOTES, CAUTIONS, AND WARNINGS (Cont)

CAUTION (Cont)

ISS Constraints (Cont)

F. Other

1.

ITT Cannon connector: On demated
connectors, do not rotate collar or
manipulate cable/connector using collar
or connector tool

WIS Antennas: do not use as
handholds [Node 1,Lab,P6,Z1]
Lubricant from Ku-Band SGANT
gimbals [Z1], CMGs [Z1], and RTAs
Ground Strap fasteners [P6,P4,54,S6]
can contaminate EMU

MLI handholds are not rated for
crewmember translation loads

CBM petal covers may not be used as
handholds unless both launch restraint
pins are engaged

Prevent inadvertent contact of the
tether shuttle with ETRS when the
P3/S3 Tether Shuttle Stop is raised
away from the rail

CAUTION (Cont)

Shuttle Constraints

G. Avoid inadvertent contact with

1.

OBSS and SRMS Composite Sections
and Cable Harnesses

2. LCS (silver Teflon) and LDRI (silver
Teflon) and ITVC (gold foil) [OBSS]

3. WVS Antenna [ODS Truss & PLB Sill]

4. Payload Bay wire harnesses, cables,
and connectors

H. No Touch

1. LDRI diffuser [OBSS]

2. OBSS saddle contacts (when OBSS
unberthed) [OBSS]

3. Monkey fur [PLB]

4. Cameras: metallic surfaces [PLB]

5. Ku-Band Antenna black dish and gold

thermal blankets [PLB]
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NOTES, CAUTIONS, AND WARNINGS (Cont)

WARNING
ISS Constraints

A. Avoid inadvertent contact with

1. Grapple fixture targets and target pins
SSU, ECU, beta gimbal platform, mast
canister, SAW blanket boxes unless the
beta gimbal is locked and the motor is
turned off

3. Stay inboard of SARJ when active

4, Stay 2 ft from S1/P1 radiator beam
rotational envelope when beam is free
to rotate

5. Stay 5 ft from moving MT on face 1

B. Handrails
1. Handrails previously used for MISSE
attachment may not be used as a safety
tether point [A/L endcone 564 & 566,
A/L Tank 2 nad/fwd & port/fwd, P6 5389]

C. Pinch

1. NZGL connector linkage. Use caution
when mating/locking

2. ITT Cannon Connector rotating housing

3. EV side of IV Hatch during Hatch
operation (also snag hazard) [A/L]

4. LAB window shutter and CBM petal
cover linkages during operation

D. QDs
1. If QD is in FID when valve is opened
(bail fwd), QD will leak and fluid line
may whip
2. Do not rotate if in mated/valve open
config

WARNING
ISS Constraints (Cont)

E. RF radiation exposure
1. Stay 3.6 ft from S-Band (SASA) high
gain Antenna when powered [S1,P1]
2. Stay 1.3 ft from S-Band (SASA) low
gain Antenna when powered [S1,P1]
3. Stay 1 ft from UHF Antenna when
powered [LAB, P1]

F. Sharp Edges

1. Inner edges of WIF sockets

2. APFR active WIF probes

3. Mating surfaces of EVA connectors.
Avoid side loads during connector mating

4. Back side of MMOD shield fasteners

5. Spring loaded captive EVA fasteners
(e.g., 6B-boxes, BMRRM, RTAS, SARJ
Covers); the end of the spring may
protrude

6. PMA umbilical launch
restraints-exposed bolt threads

7. Adjustable Fuse Tether (Fish Stringer)
buckles stowed in Node Bag

8. Nickel coated braided copper Ground
Straps may contain frayed wires
[P6,P4,54,S6]

9. Z1 handrail 6061 by the Ku-Band boom
launch restraint [Z1]

10. Solar Array Blanket Box [P6,S6]

11. Keep hands away from SSRMS, SPDM,
POA LEE opening, and snares

12. Fastener threads on back of Z1 U-jumper
male FQD panel, if nutplate cap missing

13. Lifting lug near P6 handrail 5333 and
gap spanner

WARNING (Cont)
ISS Constraints (Cont)

F. Sharp Edges (Cont)
14. SPDM OTCM Gripper Jaws
15. SOLAR and EUTEF
16. Port/Aft portion of A/L circular HH

G. Thermal

1. EVA connectors with booties may
become hot if left uncovered. Handling
may need to be limited

2. PMA handrails may be hot. Handling
may need to be limited

3. Turn off glove heaters when
comfortable temp reached to prevent
bladder damage. Do not pull fingers out
of gloves when heaters are on

4. Uncovered trunnion pins may be hot

5. SSRMS/SPDM/MBS operating
Cameras and lights may radiate large
amounts of heat

6. Stay = 1 ft away from PMAs and MMOD
shields > 270 degF if EMU sun visor up;
limit time to 15 min or less if > 300 degF

7. Stay at least 0.5 ft away from PMA and
MMOD shields > 325 degF

8. Do not touch EMU protective visor if
temp has been < -134 degF for > 15 min

9. No EMU TMG contact with PMAs and
MMOD shields > 320 degF

10. No EMU boot contact with foot restraint
when temp < -120 or > 200 degF
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NOTES, CAUTIONS, AND WARNINGS (Cont)

WARNING (Cont)
ISS Constraints (Cont)

H. SLP

1. Keep translation rates below 0.6 ft/sec

2. Do not perform kick offs, quick grabs,
shaking motions

3. APFR ops are not allowed with SPDM
rotated up

4. Do not perform simultaneous FF tasks
(except OTCM 1 install and SJEU
blanket removal) on the fwd half (LEE
pivot end) of SLP. During unplanned
activities with two EV crew on the
forward SLP half more than two cyclic
load inputs must be followed by a
10-sec pause. Additionally, every effort
shall be made to limit crew motion to
one at a time. During OTP EDF
removal, the second CM must stay aft
of the SLP midline between WIFs 001
and 007)

I. Electrical Shock
1. Do not touch SPDM CPLA interfaces
if not unpowered
2. Stay 2 2 ft from ungrounded floating
connectors if not unpowered:

e SSPTS connectors [NOD1
Stbd/Fwd HR 0130, LAB Stbd/Fwd
HR 0273, PMA 2 Stbd & Port]

e MBS Cross-Connect jumpers
(translate past these using UMA
handrails)

e S0 EVA Power Cables [inside SO
Bay 00 Face 4, Bay 01 Face 3]

« ESP2 jumper [inside SO Bay 03
Face 4]

WARNING (Cont)
Shuttle Constraints

J. Arcing/Molten Debris

1. Stay = 2 ft from exposed EFGF
connector when OBSS berthed,
powered, and EFGF not grappled [PLB]

2. Stay = 2 ft from exposed Stbd Fwd
MPM contacts [PLB]

3. Stay above PLB sill when within 1 ft of
powered ROEU connector [PLB]

K. Pinch
1. PRLA operation [PLB]

L. RF Radiation Exposure

1. Stay 3.28 ft from S-Band Antenna when
powered

2. Stay 1 ft from top and side of UHF PLB
Antenna radome surface when in high
powered mode [ODS truss]

3. Stay 0.33 ft from top and side of UHF
PLB Antenna radome surface when in
low powered mode [ODS truss]

4. Remain below the level of the PLB door
mold line for first 20 in Aft of Fwd
bulkhead when S-Band Antenna
powered [PLB]

5. Remain on the inboard side of the Stbd
slidewire (sill handrails if slidewire not
installed) for first 20 ft Aft of Fwd
bulkhead when Ku-Band Antenna
powered [PLB]

WARNING (Cont)
Shuttle Constraints (Cont)

M. Sharp Edges

1. PRLA grounding wipers [PLB]

2. LDRI baffles (Also an entrapment
hazard) [OBSS]

3. Keep hands away from SRMS EE
opening and snares

4. TCS connector backshells have
exposed threads [ODS]

N. Thermal
1. llluminated PLB lights; do not touch
2. OBSS grapple fixture shafts/cams may
be hot. Limit handling if required
3. Stay 27 ft from PRCS when powered
4. Stay 3 ft from VRCS when powered
5. Stay 3 ft from APU when operating

O. Contamination
1. Stay out of the immediate vicinity of
leaking jet or APU

P. Lasers
1. Do not look at LDRI diffuser or LCS
laser aperture window
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A/L EGRESS/SETUP (00:40)

\%

EV1-Ln

EV2 - Be

A/L D-ring
extender

HH 0554
CETA1HH

Lab strut HH 0017

Aft A/L D-ring
EV1

Pre-EVA 3 safety tether configuration

1. WVS Software: Select page — RF camera
Sel 'Advanced Controls'
S-Band Level (two) — Max
(required after EV1 and EV2 egress Airlock)

Verify good video

Initial Condition: Waist Tether (L) to UIA D-ring, verify hooks
locked. 85-ft Safety Tether attached to SO/Lab strut HH 17 and
aft D-ring. Overgloves donned

EGRESS (00:15)

Transfer ORU bag to EV2; stow RET on A/L D-ring
Present waist tether (R) to EV2

pEe

3. Attach 85-ft safety tether LAS hook to (R) D-ring extender
O Verify hook locked, reel unlocked

Release (L) waist Tether from UIA

. Egress A/lL

. YSAFER man isol vlv — open (down)

. VSAFER HCM - closed (down)

Close A/L thermal cover

(S NI WIS

Initial Condition: Waist Tether (L) to A/L D-ring ext, verify
hooks locked. 85-ft Safety Tether attached to CETA 1 HH and
fwd D-ring. Overgloves donned

Open A/L thermal cover

Egress A/L

Attach R waist tether to fwd 85-ft safety tether ERCM

Attach 85-ft safety tether LAS hook to (R) D-ring extender
O Verify hook locked, reel unlocked

Release Waist Tether (L) from A/L D-ring extender

Tether, receive ORU bag; stow on BRT

Attach EV1 waist tether (R) to aft 85-ft safety tether ERCM

Release 85-ft safety tether LAS hook from aft D-ring;

present to EV1

9. Release safety tether fairleads from HH 0554

EGRESS (00:15)

rPONPE

© No o

10. VSAFER man isol viv — open (down)
11. VSAFER HCM — closed (down)
12. Release Adj Eq Tether from D-ring ext
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A/L EGRESS/SETUP (00:40) (Cont)

\%

EV1-Ln

EV2 - Be

2. SSRMS mnvr to APFR INSTALL posn

3. SSRMS mnvr to APFR INGRESS posn
4. SSRMS: GCA for APFR ingress

SETUP (00:25)

SETUP (00:20)

CAUTION

Avoid contact with radiator surfaces on arm SJEU and EP

No SLP based APFR ops allowed

WARNING
Keep translation rates below 0.6 ft/sec. Do not perform kick offs, quick grabs, shaking motions.

Do not perform simultaneous FF tasks on the fwd half (LEE pivot end) of SLP

Translate to SLP (nadir of MT, fairlead on CETA)

. If sq scoop/D-handle ( for OTP) not installed on EVA 2 —

tether, retrieve sq scoop/D-handle from C/Lk bag on
HH 0005 and 0006

. Translate to WIF 01 APFR; relocate 55-ft safety tether

LAS hook to R D-ring extender, anchor hook to MWS

. Tether, retrieve APFR/ingress aid from SLP WIF 01
. SSRMS mnvr to APFR INSTALL posn
. Install APFR (12,PP.F.6) in SSRMS WIF adapter

Q  Pulltest
Q  Verify lock collar black on black
O  Untether

. Tether swap to SSRMS

Q  Verify hook locked, reel unlocked

. Attach SO safety tether to HH 0001

. SSRMS mnvr to APFR INGRESS posn

. GCA SSRMS for APFR ingress; ingress APFR

. Inspect gloves; remove overgloves (during translation)

13.
14.
15.
16.

17.
18.

Translate to SLP (nadir of MT) — includes translation
adaptation
Fairlead on POA w/Adj Eq Tether

Tether,stow ORU bag between HH 0021 and HH 0022

w/Lg RET and Adj Tether (SLP L sill)

Inspect gloves; stow overgloves on ORU bag (if desired)
Remove Lg trash bag from ORU bag; tether to HH 0021
Remove digital camera from ORU bag; tether, stow on MWS
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OTP/THA INSTALL (01:25)

IVISSRMS

EV1-Ln (SSRMS)

EV2 - Be (FF)

SSRMS mnvr to THA HANDOFF

SET launch
restraints

-

v

THA in FSE

2.  SSRMS mnvr to OTP REMOVE posn

3.  SSRMS mnvr to OTP INSTALL posn

Sq scoop
handling micro

REMOVE THA FROM SLP (00:20)
1.  SSRMS mnvr to THA HANDOFF posn

2. Tether, receive THA; stow on BRT

REMOVE OTP FROM SLP (00:20)

3.  SSRMS mnvr to OTP REMOVE posn

4. Attach MWS RET to sq scoop/D-handle

5. PGT[B7 25.5 ft-lb, CCW2 30 RPM, MTL 30.5]-6 ext 7/16;
drive OTP FSE bolt ‘FSE OTP1’ (micro near sq grid)
~21 turns

6. If OTP prep not performed on EVA 2:

O PGT[B7 25.5 ft-Ib, CCW2 30 RPM, MTL 30.5]-6 ext
7/16; drive OTP FSE bolts ‘FSE OTP2,’ (micro near
SPDM interface) ~10 turns
Install sq scoop/D-handle on OTP micro-fixture
‘FSE OTP2’ pointing SLP right (leave on RET)
PGT [B7 25.5 ft-Ib, CCW2 30 RPM, MTL 30.5]-6 ext
7/16; drive OTP FSE bolts ‘FSE OTP2,” (micro near
SPDM interface) ~11 turns

7. Remove OTP from FSE using D-handle and microfixture
8. SSRMS mnvr to OTP INSTALL posn

9. VHinge pin in soft dock posn

10. Hold sq grid as required

REMOVE THA FROM SLP (00:20)

1. Relocate sq scoop from FSE 03 (Arm 2 outrigger) to THA
long micro (handle pointing SLP down) — leave RET on
scoop

2.  Move RMCT launch restraint PIP pins (2) to ‘stow’ posn

3. PGT [B5 22.0 ft-Ib, CCW2 30 RPM, MTL 30.5]-6 ext 7/16;
drive captive EVA lockout bolt on pivot bracket ‘FSE T1’,
~23.5 turns

4. Rotate THA FSE pivot bracket 90 deg; engage Velcro
soft dock

5. PGT [B5 22.0 ft-Ib, CCW2 30 RPM, MTL 30.5]-6 ext 7/16;
drive captive EVA lockout bolt ‘FSE T2’, ~25.5 turns

6. Remove THA; transfer to EV1 (on EV1 BRT RET)

NOTE
5 Ibf load will be required at bolt head to
engage bolt prior to torquing

7. Disengage THA FSE pivot bracket from soft dock;
rotate until cup engages stowage cone

8. PGT[B112.0 ft-Ib, CW2 30 RPM, MTL 30.5]-6 ext 7/16;
drive lockout bolt ‘FSE T1’, ~23.5 turns

RELEASE OTP EDFs (00:10)

9. Translate to SPDM OTP interface; tether digital camera
to HH 0012

10. BRT to HH 0013

11. PGT [B4 19.4 ft-lb, CCW2 30 RPM, MTL 30.5]-6 ext 7/16;
drive EDFs (4) = 5 turns

12. Move EDFs (4) to soft dock

13. Remove EDF #4 from clevis, stow in MLI loop

CLOSE ARM 1 WRIST CLAMP (FSE A6) (00:05)

14. Rotate clamp to launch/landing position

15. PGT [B1 12.0 ft-Ib, CW2 30 RPM, MTL 30.5]-6 ext 7/16;
drive FSE A6 bolt ~9.75 turns

OTCM 1 FSE CLEANUP (part 1) (00:05)

16. Rotate OTCM clamp FSE O6 (fwd) to launch/landing
position

17. PGT [B1 12.0 ft-lb, CW2 30 RPM, MTL 30.5]-6 ext 7/16;
drive OTCM 1 clamp bolt (FSE 06) ~8.75 turns

18. Free OTCM tent blanket from temp stow, route through fwd
OTCM 1 clamp
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OTP/THA INSTALL (01:25) (Cont)

IVISSRMS

EV1-Ln (SSRMS)

EV2 - Be (FF)

4. SSRMS mnvr to OTP EDF INSTALL posn

Hinge pin

4
SLP left

SLP fwd
2

OTP interface

5. SSRMS mnvr to THA INSTALL posn

INSTALL OTP ON SPDM (00:05)
11. Present OTP lug interface to EV2
12. Soft dock OTP onto SPDM Lower Body

13. Retrieve RET from EV2

TORQUE OTP EDFs (00:15)

14. SSRMS mnvr to OTP EDF INSTALL posn; insert hinge pin

15. Install any remaining OTP EDFs

16. PGT [B4 19.4 ft-Ib, CW2 30 RPM, MTL 30.5]-6 ext 7/16;
drive hinge pin, ~10.5 turns

17. PGT [A7 9.2 ft-Ib, CW2 30 RPM, MTL 30.5]-6 ext 7/16;
drive EDF #1,4 to torque (coordinate with IV/EV2 to drive
opposite pairs) ~4.5 turns

18. PGT [B7 25.5 ft-Ib, CW2 30 RPM, MTL 30.5]-6 ext 7/16;
drive EDF #1,4 to torque (coordinate with IV/EV2 to drive
opposite pairs), ~0.5 turns

19. Perform light tug test on EDF #1, #4

REMOVE THA SET LAUNCH RESTRAINT BRACKETS (00:10)
20. SSRMS mnvr to THA INSTALL posn
21. Present SET launch restraint brackets to EV2

INSTALL THA ON SPDM (00:15)
22. Soft dock THA to SPDM body
23. Steady THA for EV2

24. Tether, receive digital camera; stow on MWS
25. Inspect gloves

INSTALL OTP ON SPDM (00:05)

19. Soft dock OTP onto SPDM Lower Body using sq scoop/
D-handle; verify soft dock latches engaged

20. Insert EDFs (2+) into lug-clevis interface

21. Release EV1 RET from D-handle

TORQUE OTP EDFs (00:15)

22. PGT [A7 9.2 ft-Ib, CW2 30 RPM, MTL 30.5]-6 ext 7/16;
drive EDF #2, 3 to torque (coordinate with IV/EV1 to drive
opposite pairs), ~4.5 turns

23. PGT [B7 25.5 ft-Ib, CW2 30 RPM, MTL 30.5]-6 ext 7/16;
drive EDF #2, 3 to torque (coordinate with IV/EV1 to drive
opposite pairs), ~0.5 turns

24. Perform light tug test on EDF #2, #3

REMOVE THA SET LAUNCH RESTRAINT BRACKETS (00:10)

25. Translate to SPDM THA interface; BRT to HH 0009

26. PGT [B1 12.0 ft-lb, CCW2 30 RPM, MTL 30.5]-6 ext 7/16;
drive inner retainer (mounted on SET micro-fixture) tie-down
bolt, ~12.5 turns

27. Stow inner retainer FSE in small trash bag

28. PGT [B1 12.0 ft-Ib, CCW2 30 RPM, MTL 30.5]-6 ext 7/16;
drive housing retainer (horse shoe) FSE tie-down bolt,
~12 turns

29. Stow housing retainer FSE in small trash bag

INSTALL THA ON SPDM (00:15)

30. Soft dock THA to SPDM body

31. PGT [B3 18.4 ft-Ib, CW2 30 RPM, MTL 30.5]-6 ext 7/16;
drive captive EVA lockout bolt ‘FSE T2’, ~25.5 turns

32. Release EV1 BRT RET from scoop

33. Retrieve digital camera from HH 0012; transfer to EV1

34. Remove sq scoop/D-handle from OTP; stow on MWS

35. Remove sq scoop from THA

36. Translate to HH 0005; stow sq scoop and sq scoop/
D-handle in C/Lk bag

37. Inspect gloves
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ARM 2/EP BLANKET REMOVAL (00:30)

IVISSRMS

EV1-Ln (SSRMS)

EV2 - Be (FF)

1.  SSRMS mnvr to EP 2 THERMAL BLANKET
REMOVAL posn

2.  SSRMS mnvr to ARM 2 SOCK REMOVAL posn

3. SSRMS mnvr to EP 1 THERMAL BLANKET
REMOVAL posn

4. GCA SSRMS to SLP sill

REMOVE REMAINING SPDM THERMAL BLANKETS (00:30)
1. Tether, receive Lg trash bag from EV2; stow on MWS

2. Remove the following blankets; tether and stow in Lg trash
bag

a. SSRMS mnvr to EP 2 THERMAL BLANKET REMOVAL
posn
Remove EP 2 blanket (aft)

b. SSRMS mnvr to ARM 2 SOCK REMOVAL posn
Remove Arm 2 OTCM OSE blankets (Vwrap blanket
rolled down)

c. Install remaining 2 Velcro straps from SJEU blanket 2.7

d. Replace MLI flaps (4) over Arm 2 wrist clamp interface
(attach solid line and barber pole sides first)

e. SSRMS mnvrto EP 1 THERMAL BLANKET REMOVAL
posn
Remove EP 1 blanket (fwd)

3. GCA SSRMS to SLP sill
4. Transfer Lg trash bag to EV2

SJEU BLANKET REMOVAL STEPS
e Press on ‘PRESS’ label to ground blanket
e Attach RET to tether loop
e Remove OSE blanket off Arm and stow in Ig trash bag

e Fold over Velcro flaps to cover joint thermal blanket
grounding patches (4 total)

ELECTRONICS PLATFORM OSE BLANKET REMOVAL
STEPS

e Attach RET to OSE thermal blanket tether loop

e Release all quarter-turn fasteners and lift corresponding tabs
(14 total)

e Remove OSE blanket from Electronics Platform and stow in
Ig trash bag

e Fold over Velcro flaps to cover thermal blanket grounding
patches (2 total)

REMOVE REMAINING SPDM THERMAL BLANKETS (00:05)
1. Transfer Lg trash bag from HH 0021 to EV1

2. Tether, receive Lg trash bag; stow on HH 0021
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SLP CLEANUP (01:15)

EV2 - Be (FF)

EVA 3 SPDM arm blanket access

pOD

g o9og

a0~
239 ®;

12.

20.
21.
22.

Perform any incomplete SLP CLEANUP tasks

REMOVE THERMAL BLANKETS FROM CLA (00:10) (if time permits, perform prior to OTP install)

CAUTION
Avoid contact with radiator surfaces on CLA

Translate to CLA
Tether, remove OSE blanket from CLA; stow in Lg trash bag
Close grounding flaps to cover tabs on CLA

ARM 2 WRIST (FSE A5) (00:05)
Rotate clamp to launch/landing position
PGT [B1 12.0 ft-Ib, CW2 30 RPM, MTL 30.5]-6 ext 7/16; drive FSE A5 bolt ~9.75 turns

OTCM 2 FSE CLEANUP (00:15)

Rotate OTCM clamps (2) to launch/landing position

PGT [B1 12.0 ft-Ib, CW2 30 RPM, MTL 30.5]-6 ext 7/16; drive OTCM 2 clamp bolts (FSE O2) ~9.25 turns
PGT [B1 12.0 ft-Ib, CW2 30 RPM, MTL 30.5]-6 ext 7/16; drive OTCM 2 clamp bolts (FSE O3) ~8.75 turns
Place OTCM KA umbilical on stowage bracket (magnetic soft dock)

PGT [B1 12.0 ft-Ib, CW2 30 RPM, MTL 30.5]-6 ext 7/16; drive KA umbilical connector tie-down bolt (FSE O1),
~7.25 turns

Pull OTCM tent blanket through clamps, mate Velcro

ARM 2 ELBOW BLANKETS (00:05)
Tether, remove SJEU cover 2.5
Fold over Velcro straps to cover SJEU blanket grounding patches (4 total)

ARM 2 SHOULDER BLANKETS (00:10)

Replace MLI flaps (4) over shoulder clamp interface (attach solid line and barber pole sides first)
Tether, remove SJEU cover 2.1, 2.2

Fold over Velcro straps to cover SJEU blanket grounding patches (4 total)

ARM 2 SHOULDER CLAMP (FSE A1) (00:05)
Rotate clamp to launch/landing position
PGT [B1 12.0 ft-Ib, CW2 30 RPM, MTL 30.5]-6 ext 7/16; drive FSE A1 bolt ~9.75 turns

ARM 1 SHOULDER BLANKETS (00:05)

Replace MLI flaps (4) over shoulder clamp interface (attach solid line and barber pole sides first)
Tether, remove any remaining SJEU covers (1.1, 1.2)

Fold over Velcro straps to cover SJEU blanket grounding patches (4 total)
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SLP CLEANUP (01:15) (Cont)

\Y; EV2 - Be (FF)

QO OTCM 1 FSE CLEANUP (part 2) (00:10)

23. Rotate OTCM clamp FSE 05 (aft) to launch/landing position

24. PGT [B1 12.0 ft-Ib, CW2 30 RPM, MTL 30.5]-6 ext 7/16; drive OTCM 1 clamp bolt (FSE O5) ~8.75 turns

25. Place OTCM KA umbilical on stowage bracket (magnetic soft dock)

26. PGT [B1 12.0 ft-Ib, CW2 30 RPM, MTL 30.5]-6 ext 7/16; drive KA umbilical connector tie-down bolt (FSE O4),
~7.25 turns

27. Pull OTCM tent blanket through clamps, mate Velcro

28. Inspect gloves

O ARM1ELBOW BLANKETS (00:05)
29. Tether, remove SJEU cover 1.5
30. Fold over Velcro straps to cover SJEU blanket grounding patches (4 total)

O ARM1SHOULDER CLAMP (FSE A10) (00:05)
31. Rotate clamp to launch/landing position
32. PGT[B1 12.0 ft-lb, CW2 30 RPM, MTL 30.5]-6 ext 7/16; drive FSE A10 bolt ~9.75 turns

O ARM1WRIST BLANKETS (00:10)

33. Tether, remove Arm 1 OTCM OSE blanket (¥wrap blanket rolled down)

34. Replace MLI flaps (4) over Arm 1 wrist clamp interface (attach solid line and barber pole sides first)
35. Tether, remove any remaining SJEU covers (1.6, 1.7)

36. Fold over Velcro straps to cover SJEU blanket grounding patches (4 total)

37. Secure Arm 1 FSE EDF interface blanket flaps over single EDF holes (2)
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CLPA INSTALL (00:40)

\Y EV2 - Be (FF)

1. Verify with MCC-H CLPA 2 inhibits in place (15 min prior to CLPA 2
cover removal)
a. SPDM PSU Output Bank #1, Port #4, OFF
b. SPDM PSU Output Bank #2, Port #4, OFF INSTALL CLPA 2 ON SPDM (00:15)
Translate to CLPA #2 install site (SLP L, over OTP)
BRT to OTCM #2 KA HH
On IV GO, remove connector cover on SPDM; mate to Velcro tab and cover exposed Velcro with flap
Remove CLPA/sq scoop from ORU bag (on bag RET)
Install CLPA on SPDM; magnetic soft dock
PGT [B2 16.0 ft-Ib, CW2 30 RPM, MTL 30.5]-6 ext 7/16; drive tie-down bolt mechanism, 22-23 turns
Remove sq scoop; stow in ORU bag (let retract to bag on bag RET)
Inspect tie-down indicator to confirm fully ‘IN’ (only white tip of indicator visible)

Give EV2 GO for CLPA install
2. Position camera 37 for EV2 clearance views during CLPA 2 install

ONoaR~WN =

CLPA CLEANUP (00:25)

9.  Tether Lg trash bag (HH 0021) in ORU bag #2 (HH 0021 & HH 0022)
10. Perform ORU bag inventory

11.  RET/BRT to ORU bag

12. Translate to R SLP sill (HH 0005)

13. Perform C/Lk bag #2 inventory (HH 0005 & HH 0006)
14. Tether C/Lk bag #2 in ORU bag

15.  Verify SLP in good config for landing

16. If reqd, re-stow ORU bag on BRT

17. Release fairlead from POA; stow Adj Eq Tether on MWS
CLPA connector cover (launch) CLPA connector cover (stowed) 18. Inspect gloves; don overgloves

3. Give MCC-H GO to restore power to CLPA

CLPA tie-down status indicator in flush posn (when only the white tip of the
indicator is viable, the CLPA is fully installed)
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LWAPA TRANSFER (01:00)/SSRMS YAW JOINT TRANSFER (00:45)

IVISSRMS

EV1—Ln (SSRMS)

1.  Rotate PLB Camera B to face stbd sill

2.  SSRMS mnvr to LWAPA REMOVAL posn (bay 13,

port)
3.  GCA for access to primary bolt

4. SSRMS mnvr to LWAPA INSTALL posn
5. GCA for LWAPA soft dock

Bolt Turns Torque

LWAPA Primary FRAM
Bolt (install)

6. SSRMS mnvr to YAW JOINT RETRIEVAL posn

7. SSRMS mnvrto YAW JOINT INSTALL
8. GCA for yaw joint/FRAM soft dock

RETRIEVE LWAPA (00:40)
. SSRMS mnvr to LWAPA (bay 13 port)
5w SPDM closeout photos w/digital camera
GCA for access to primary bolt
Attach RET to FRAM R HH
PGT [A4 6.3 ft-Ib, CCW2 30 RPM, 30.5]-6 ext 7/16; release primary FRAM bolt 11 turns (hard stop);
push while turning to disengage anti-rotation device (~10 Ib)
\Status indicator ‘in’
Remove LWAPA from sidewall carrier (15-20 Ib magnetic soft dock to overcome)

aRwN

No

INSTALL LWAPA ON COLUMBUS (00:20)

8. SSRMS mnvr to Columbus stowage platform (nadir) (Head zenith, PECs sockets pointing nadir)

9. GCA for LWAPA soft dock

10. Soft dock LWAPA (magnetic soft dock)

11. PGT [A4 6.3 ft-Ib, CW2 30 RPM, 30.5]-6 ext 7/16; drive primary FRAM bolt 11 turns (hard stop);
push while turning to disengage anti-rotation device (~10 Ib)

12.  <Status indicator ‘out’

13. Release FRAM tether

SSRMS YAW JOINT RETRIEVE (00:25)

14. SSRMS mnvr to yaw joint (PLB stbd bay 3)

15. GCA to FRAM primary bolt

16. Attach RET to R FRAM HH

17. PGT [A4 6.3 ft-Ib, CCW2 30 RPM, 30.5]-6 ext 7/16; release primary FRAM bolt 11 turns (hard stop);
push while turning to disengage anti-rotation device (~10 Ib)

18.  +Status indicator ‘in’

19. Remove yaw joint/FRAM from sidewall carrier (15-20 Ib magnetic soft dock to overcome)

SSRMS YAW JOINT INSTALL (00:20)

Bolt Turns Torque

Yaw Joint Primary FRAM
Bolt (install)

20. SSRMS mnvr to ESP2, site 5 (nadir/aft)

21. Soft dock DCSU/FRAM (magnetic soft dock)

22. PGT [A4 6.3 ft-Ib, CW2 30 RPM, 30.5]-6 ext 7/16; drive primary FRAM bolt 11 turns (hard stop);
push while turning to disengage anti-rotation device (~10 Ib)

23.  +Status indicator ‘out’

24. Inspect gloves

25. Release FRAM tether

26. (5 Photograph EUTEF and EV2 during translation back to PLB (w/digital camera)

FS 7-84
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DCSU TRANSFER (01:30)

IVISSRMS

EV1—Ln (SSRMS)

DCSU #1 RETRIEVE (00:25)

1. SSRMS mnvr to DCSU 1 RETRIEVAL posn
2. GCA to primary bolt
3. SSRMS mnvr to DCSU 1 INSTALL posn
4. GCA for DCSU/FRAM soft dock
Bolt Turns Torque
DCSU #1 Primary FRAM
Bolt (install)

5. SSRMS mnvr to DCSU 2 RETRIEVAL posn
6. GCA to primary bolt

RN~

No

8.

13.
14.
15.

SSRMS mnvr to DCSU #1 (PLB stbd bay 4)
(5 Photograph EUTEF and EV2 during SSRMS translation (w/digital camera)
GCA to primary bolt
Attach RET to L FRAM HH
PGT [A4 6.3 ft-Ib, CCW2 30 RPM, 30.5]-6 ext 7/16; release primary FRAM bolt 11 turns (hard stop);
push while turning to disengage anti-rotation device (~10 Ib)
\Status indicator ‘in’
Remove DCSU/FRAM from sidewall carrier (15-20 Ib magnetic soft dock to overcome)

DCSU #1 INSTALL (00:20)

When FRAM clear of coarse alignment guides; SSRMS mnvr to ESP2, site 2 (fwd/zenith)
Once FRAM 5 ft from structure, rotate FRAM 180 deg
GCA for DCSU/FRAM soft dock
Soft dock DCSU/FRAM (magnetic soft dock)
PGT [A4 6.3 ft-Ib, CW2 30 RPM, 30.5]-6 ext 7/16; drive primary FRAM bolt 11 turns (hard stop);
push while turning to disengage anti-rotation device (~10 Ib)
\Status indicator ‘out’
Release FRAM tether
Inspect gloves

DCSU #2 RETRIEVE (00:25)

7. SSRMS mnvr to DCSU 2 INSTALL posn
8. GCA for DCSU/FRAM soft dock
Bolt Turns Torque
DCSU #2 Primary FRAM
Bolt (install)

9. Give MCC-H Go to restore heater power to ESP2

16.
17.
18.

19.

20.
21.

27

28.
29.

SSRMS mnvr to DCSU (bay 5, stbd)
GCA to primary bolt
Attach RET to L FRAM HH

PGT [A4 6.3 ft-lb, CCW2 30 RPM, 30.5]-6 ext 7/16; release primary FRAM bolt 11 turns (hard stop);
push while turning to disengage anti-rotation device (~10 Ib)

\Status indicator ‘in’
Remove DCSU/FRAM from sidewall carrier (15-20 Ib magnetic soft dock to overcome)

DCSU #2 INSTALL (00:20)
22.
23.
24.
25.
26.

When FRAM clear of coarse alignment guides; SSRMS mnvr to ESP2, site 3 (stbd/zenith)
Once FRAM 5 ft from structure, rotate FRAM 180 deg
GCA for DCSU/FRAM soft dock
Soft dock DCSU/FRAM (magnetic soft dock)
PGT [A4 6.3 ft-Ib, CW2 30 RPM, 30.5]-6 ext 7/16; drive primary FRAM bolt 11 turns (hard stop);
push while turning to disengage anti-rotation device (~10 Ib)
\Status indicator ‘out’
Release FRAM tether
Inspect gloves; don overgloves

FS 7-85

EVA/123/FIN



MISSE 6 RETRIEVE/DEPLQY (02:00)

v

EV2 - Be (FF)

1. YMCC for SCU connect and cleanup times

MISSE 6 LWAPA

RELOCATE EV1 SAFETY TETHER (00:15)

Retrieve EV1 85-ft safety tether from SLP HH 0001

Relocate EV1 85-ft safety tether to ESP2 HH 8004

Tether ORU bag in A/L

Move overgloves RET/Adj to MWS

Tether PGT in A/L

Retrieve Digital camera; tether, stow on swing arm

Retrieve spare 85-ft safety tether from A/L; attach LAS hook to R D-ring extender, anchor hook to MWS
On MCC GO, RET/BRT to C/Lk bag #1 w/JLP trunnion covers
Close thermal cover

0. Inspect gloves

HBoeoNoa~wNE

MISSE 6 SETUP (00:15)

11. If retrieved from A/L, temp stow C/Lk bag #1 to JLP HH 1260 (stbd-nadir)
12. Translate to Node 2 HH 0310 (zenith translation path on Lab/Node 2)
13. Tether swap to 85-ft safety tether on Node 2 HH 0310

Q  Verify hook locked, reel unlocked

REMOVE STRAIGHT PEC FROM SIDEWALL CARRIER (00:20)

WARNING
Sidewall carrier clamp are a pinch point. Use caution during actuation
Avoid contact with SSPTS cable connectors (2-ft Keep-out Zone) ||

NOTE
PEC 6a has bent stem, PEC 6b has straight stem

14. Translate to MISSE 6b straight PEC (aft)

15. Inspect gloves

16. Tether to PEC with BRT RET

17. Remove PIP pins (2) from PEC sidewall carrier clamps

18. Open sidewall carrier clamps (2)

19. Remove PEC from sidewall carrier; stow on BRT

20. Close clamp (2) for landing; re-insert PIP pins (2)

21. Translate to Columbus Nadir platform (around Node 2 fwd/stbd endcone to zenith HH path on Columbus)

INSTALL STRAIGHT PEC ON LWAPA (00:05)

22. Disengage probe PIP pins (2) on LWAPA stbd socket

23. Install straight PEC in socket; align single black lines on probe and socket
24. Re-engage PIP pins (2), Vprobe secure in clamp

FS 7-86

EVA/123/FIN



MISSE 6 RETRIEVE/DEPLOY (02:00) (Cont)

v

EV2 - Be (FF)

2.

Give MCC GO to restore power to Columbus nadir

platform

REMOVE BENT PEC FROM SIDEWALL CARRIER (00:20)

25. Translate to bent PEC (fwd)

26. Inspect gloves

27. Tether to PEC with BRT RET

28. Remove PIP pins (2) from PEC sidewall carrier clamps

29. Open sidewall carrier clamps (2)

30. Remove PEC from sidewall carrier; stow on BRT

31. Close clamp (2) for landing; re-insert PIP pins (2)

32. Translate to Columbus Nadir platform (around Node 2 fwd/stbd endcone to zenith HH path on Columbus)

INSTALL BENT PEC ON LWAPA (00:05)

33. Disengage probe PIP pins (2) on LWAPA port socket

34. Install bent PEC in socket; align single black lines on probe and socket (probe pitched ISS stbd)
35. Re-engage PIP pins (2), Vprobe secure in clamp

MATE MISSE 6 CONNECTORS (00:10)

36. Release TA clamps for P6A (2) and P6B (3) connector cables
37. Remove red connector cover from bent PEC

38. Remove green connector cover from straight PEC

39. Remove P6B from J6B DUMMY

40. Mate P6B to straight PEC connector (J6B)

41. Mate connector cover to J6B DUMMY

42. Remove P6A from J6A DUMMY

43. Mate P6A to bent PEC connector (J6A)

44. Mate connector cover to J6A DUMMY

OPEN BENT PEC (6A) (00:05)
45. Release bent PEC PIP pin securing MISSE closed (2) and PIP pins for securing MISSE open (2)
46. Open bent PEC; reinsert PIP pins (2) to restrain open

OPEN STRAIGHT PEC (6B) (00:05)

47. Release straight PEC PIP pin securing MISSE closed (2) and PIP pins for securing MISSE open (2)
48. Open straight PEC; reinsert PIP pins (2) to restrain open

49. Give MCC GO to restore power to Columbus nadir stowage platform

PHOTOGRAPH PECs (00:10)
50. 3= Photograph deployed PECs with digital camera (normal, ~2 ft from PEC) (no WVS reqd)
51. Inspect gloves

MISSE 6 CLEANUP (00:10)
52. |If time permits, perform JLP TRUNNION/KEEL COVER INSTALL Get-Ahead (FS 7-186)
53. Tether swap to SO 85-ft safety tether at Node 2 HH 0310
Q  Verify hook locked, reel unlocked
54. Stow 85-ft safety tether on MWS
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CLEANUP/INGRESS (00:40)

IVISSRMS

EV1—Ln (SSRMS/FF)

EV2 - Be (FF)

1. SSRMS mnvr to APFR EGRESS posn

2.  SSRMS mnvr to APFR REMOVAL posn

3. Perform WVS PWRDN (P/TV, WVS Cue Card)

CLEANUP (00:25)

1.

2.
3.
4

No

8.
9.
1

1"

0.

12.
13.

14,
15.

SSRMS mnvr to APFR EGRESS posn (ESP2 HH 8005 —
stbd/aft corner)
Egress APFR
SSRMS mnvr to APFR REMOVAL posn
Attach R waist tether to SO 85-ft safety tether ERCM on
HH 8004
Tether swap to SO 85-ft safety tether
a Verify hook locked, reel unlocked
Stow 55-ft safety tether on MWS
Tether, remove APFR from SSRMS; stow in ESP2 WIF 2

(_,PPF12)
a Pull test
a Verify lock collar black on black
a Untether

Stow ingress aid flat against bootplate
Tether, remove WIF adapter; stow on MWS
Translate to Airlock

INGRESS (00:15)

Open A/L Thermal Cover

Ingress A/L

Attach Waist Tether (L) to A/L D-ring extender;
verify hook locked

Give EV2 GO to release EV1 safety tether anchor
Perform tool inventory

Remove SCU from stowage pouch

Remove DCM cover, Velcro to DCM
SCU->|<-DCM, VSCU locked

Water — OFF (fwd); expect H20 IS OFF msg

CLEANUP (00:20)

1.

2.

3.

5.

6.

7.

8.

9.

10.
1.
12.

Tether, retrieve C/Lk bag #3 from SO HH 3492 and Lab
strut HH 7; stow on BRT
Perform tool inventory

Translate to Lab strut HH 0017

On EV1 GO; tether swap to EV1 S0 85-ft safety tether

anchor; attach insurance tether on safety tether, as reqd
O  Verify hook locked

Release EV2 SO 85-ft safety tether anchor from CETA 1

HH; stow on MWS

Translate to Airlock

INGRESS (00:10)

Ingress A/L
Close thermal cover, attach Velcro strap

Remove SCU from stowage pouch

Remove DCM cover, Velcro to DCM
SCU->|<-DCM, VSCU locked

Water — OFF (fwd); expect H20 IS OFF msg

CAUTION
Do not close hatch until EMU water off for 2 min

Verify no hardware blocking hatch

EV Hatch Handle — Preclose (black pie region)
EV Hatch — close and lock

Go to PRE-REPRESS Cue Card
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GET-AHEAD — NODE 2 ACBM LAUNCH LOCKS (00:15)

v EVI1/EV2

PORT CBM PETAL LAUNCH LOCKS (00:15 PER ACBM)

CAUTION
Both petal launch locks must be engaged to
allow for translation on the petal

1. Translate to Node 2 port CBM
Release CBM petal launch locks (use Adj Eq Tether as reqd):

O Release two aft latches (on petal)

O Release two zenith latches: use HR 0350

O Release two fwd latches: use HR 0321

O Release two nadir latches: use HR 0304
3. Translate to Node 2 nadir CBM
4. Release Node 2 Nadir CBM petal launch locks
Release two aft latches (on petal)
Release two port latches: use HR 0356
Release two fwd latches: use HR 0309
Release two stbd latches: use HR 0355

Launch lock latch

oooo

CLEANUP
5. Inspect gloves

HH 0350

—

Port Node 2 CBM
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POST EVA 3 TOOL CONFIG

EV1
MWS

WVS

EV2
MWS

WVS

BRT (L)

RET (eg-eq)

T-Bar

RET (eg-eq)

RET (eg-eq) w/PIP pin

Adj Equip Tether

Wire Tie (2)

Spare Safety Tether (85-ft)

STS Small Trash Bag

Adj Eq tether (clove-hitched on strap, hooks in bag)
WIF adapter w/PIP pin

760 digital camera and mount (tie wrapped)

Swing Arm (R)

RET (eg-eq)
PGT
PGT Battery
7/16 (wobble) socket-6 ext

|| waist Tether (2)
D-ring Extender (2)
SAFER

Overgloves (2) donned

BRT (L)

RET (eg-eq)

T-Bar

RET (eg-eq) w/PIP pin
RET (eg-eq) (2) (1 for overgloves)
Adj Eq Tether (on RET for overgloves)
Adj Equip Tether (2) (1 from POA)
Wire Tie (3)
ISS Small Trash Bag
SET launch restraints (2)

Swing Arm (R)

RET (eg-eq)
760 digital camera and mount (tie wrapped)

D-ring Extender (2)
Waist Tether (2)
SAFER

Overgloves (2) donned

AIRLOCK CONFIG EXTERNAL CONFIG
Staging Bag
Fuse Tether ESP2
PGT [ ] APFR wiingress aid, WIF 2
PGT Battery
Wire Tie Caddy SLP
RAD |:| Verify all EVA tools/bags removed
Connector Cleaner Tool Kit
Probe

Connector Pin Straightener
Velcro/Tape Caddy
IV Bag
Towels (2)
Contamination Detection Kit
GP Caddy (2)
Adj Thermal Mittens (2)
Socket Caddy (hatch cont) w/RET (eqg-eq)
1/2 Socket-8 ext
7/16 (wobble) Socket-6 ext (spare)
DCM Plug (SAFER Hardmount) (2)

MED ORU BAG
Sq scoop
RET (eqg-eq)
Lg trash bag AIRLOCK CONFIG (Cont)
RET (eg-eq) (2) PGT
Adj Eq Tether (outside of bag) PGT Battery
RET (eg-eq) (outside of bag) 7/16 (wobble) socket-6 ext
EVA Crewlock Bag (SLP) RET (Ig-eq)
Ratchet wrench (2)
7/16 Socket-2 ext (2) EVA Crewlock Bag #3 (Contingency only)
Sq Scoop/D-Handle ISS bungee caddy
Sq scoop Spare EDF #1 (1) (on int hook)
RET (Lg-eq) Adj Eq Tether (clove hitched to caddy)
Adj Eq Tether (eg-eq) (outside bag) Spare EDF #2 (1), Spare EDF #3 (1)
Hammer
Compound Cutters
OHT (spare)
RET (eg-eq)
Prybar
RET (eg-eq)
Ballstack

Adj Eq Tether (eg-eq) (outside, opp side of int strap)
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OTP/THA INSTALL AND MLI REMOVAL — TASK DATA

Estimated Task Duration:

With SSMS | Without SSRMS
One EV Crew NA NA
Two EV Crew 01:25 NA
Tools:
EV1 (SSRMS) EV2 (FF)

PGT 6-in ext—7/16

PGT 6-in ext—7/16

Sq Scoop

D-Handle

Lg trash bag

EVA Fasteners:

Fastener Name Label Head | Qty [ Install Release | Failure | Turns | RPM
Size Torque | Torque | Torque
(ft-Ib) (ft-Ib) (ft-Ib)
OTCM KA FSE 01, 04 716 |2 12.0 25.0 30.5 725 |30
Arm wrist/shoulder FSE A6, A10, | 7/16 |4 12.0 7.9 241 9.75 |30
roll clamps A5, A1
OTCM Roll clamp FSE | FSE 02, 03, |7/16 |4 12.0 12,5 23.8 8.75- |30
05, 06 9.25
OTP EDFs 1-4 716 | 4 255 16.7 33.0 5 30
OTP FSE FSEOTP 1,2 | 7/16 |2 N/A 27.92 N/A 21 (30
OTP hinge pin N/A 716 |1 194 16.7 221 10.5 | 30
THA FSE tie-down bolt | FSE T1 716 |1 12.0 17.9 26.0 235 |30
THA FSE/lower body FSE T2 716 |1 18.4 18.75 30.5 255 |30
bolt
SET launch restraint N/A 7116 |1 N/A 7.5 N/A 12.5 30
(inner)
SET launch restraint N/A 7116 |1 N/A 9.2 N/A 12 |30
(housing)

FS 7-91

ORUs/Loose items:

ORU/Item Qty Part Number Mass (Ib) Volume (ina)
THA 1 51602-7001-1 93 14.0x27.7x21.0
OoTP 1 51602-8200-1 78 18.8 x59.6 x 14.8
Notes:

1.

If an EDF is released more that 2.5 turns, captive head can back off threads.
Re-engage head with threads before driving with PGT

2. Thelanyard on EDF #4 was extended to resolve the interference issue
between the EDF and the hinge bolt. The lanyard will allow the EDF to pull
out of the lug/clevis interface

Cautions:

1. Avoid contact with radiator surfaces on arm SJEU and EP

2. Do not exceed 5 ft-lb when actuating mate/demate mechanism

3. Avoid applying off-axis loads to EDF EVA nut when the EDF is unfastened.
Fastener damage may result

Warnings:

1. Keep translation rates below 0.6 ft/sec

2. Do not perform kick offs, quick grabs, shaking motions

3. SLP APFR ops not allowed when SPDM body is rotated up

4. Do not perform simultaneous FF tasks (except OTCM 1 install or SUEU cover
removal) on the fwd face (LEE pivot end) of SLP

5. Do not touch SPDM CPLA interfaces if not unpowered
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OTP/THA INSTALL AND MLI REMOVAL — TASK DATA (Cont)

Hosing retainer
(horse shoe)

THA Launch Restraints

OTP EDF #4 temp stow position
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SLP CLEANUP/CLPA INSTALL — TASK DATA

Estimated Task Duration:

With RMS Without RMS

One EV Crew NA 1:55

Two EV Crew NA NA
Tools:

EV2 (FF)

PGT 6-in ext — 7/16

ORU bag

CLPA
Sq Scoop

EVA Fasteners:

Fastener Name Label Head | Qty | Install Release | Failure | Turns [ RPM

Size Torque | Torque Torque
(ft-Ib) (ft-b) (ft-1b)

OTCM KA FSEO1,04 | 7/16 2 12.0 25.0 30.5 7.25 30

Arm wrist/shoulder | FSE A6, A10, | 7/16 4 12.0 7.9 241 9.75 30

roll clamps A5, A1

OTCM Roll clamp FSE 02, 03, | 7/16 4 12.0 12.5 23.8 8.75- 30

FSE 05, 06 9.25

CLPA N/A 7/16 1 16.0 N/A 30.5 22-23 | 30
ORUs/Loose items

ORU/Item Qty Part Number Mass (Ib) Volume (in®)
CLPA 1 51612-3004-1 50.59 225x17.0x16.8
FS 7-93

Notes:

Cautions:
1.
2.

Warnings:
1.

2.
3.
4

oo

Avoid contact with radiative surfaces on arm SJEU and EP
CLA has a four hour thermal clock with heaters off and cover removed

Keep translation rates below 0.6 ft/sec

Do not perform kick offs, quick grabs, shaking motions

SLP APFR ops not allowed when SPDM body is rotated up

Do not perform simultaneous FF tasks (except OTCM 1 install or SUEU cover
removal) on the fwd face (LEE pivot end) of SLP

Thermal hazard: maintain a 6-in keep-out zone from operating MSS lights
Ensure that power is turned off before ORU interfaces are broken. Failure to
comply could result in electric shock to EVA crewmembers

Do not touch SPDM CPLA interfaces if not unpowered
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SLP CLEANUP/CLPA INSTALL — TASK DATA (Cont)

SLP AFT
HH 0024

Arm2 *
wrist

HH 0001

HH 0002
s

™y,

HH 0003

Arm :
CLPA -interfaces

- interfaces

HH 0022

HH 0021

' i | - " | R A interface
HH 0005 Ll I} _ <FSE 05 bt

’ . ~_ ] TSoTeMm 1

HH 0006 - _ v |
2. BN | B \FSE 06

LEE brace _m

" lock pin #T0 E '

WIF
08
WIF
07
HH 0020

— Armal

. wiF | HH 0009
wrist - HH 0011 HH 0015 HH 0013 Il 111 0017

WIF
03 E 3 HH 0008

SPDM launch configuration
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SLP CLEANUP/CLPA INSTALL — TASK DATA (Cont)

<
J .

HH 0013
HH 0014

e

HH 0008

HH 001
. 5

| 2

HH 0017
3 HH 0016

HH 0009

. Ji
WIE HH 0010 HH 0015 WIE
04 05

SLP Fwd
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SLP CLEANUP/CLPA INSTALL — TASK DATA (Cont)

-

OTCM FSE landing configuration (be;‘ore KA installed)
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SLP CLEANUP/CLPA INSTALL — TASK DATA (Cont)

F5
iy

Wrist MLI (install barber poll and solid black line sides first)

CLPA status indicator (top — indicator shows CLPA not installed,
bottom — shows CLPA installed)
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YAW JOINT AND DCSU TRANSFER — TASK DATA

Estimated Task Duration:

Notes:

Cautions:

Warnings:

With SSMS Without SSRMS

One EV Crew ORU xfer — 00:45 per ORU NA

Two EV Crew NA NA
Tools:

EV1 (SSRMS)

55-ft Safety tether

WIF adapter

APFR

PGT 6-in ext— 7/16
EVA Fasteners:

Fastener Name Label Head | Qty Install Release Failure Turns RPM

Size Torque Torque Torque
(ft-Ib) (ft-Ib) (ft-Ib)

FRAM PRIMARY BOLT 7/16 1 6.3 6.3 11 30
Foot Restraints:

Task WIF APFR Setting

DCSU TRANSFER SSRMS 12, PP, F, 6
ORUs/Loose items:

ORU/Item Qty PES l\llgmber, Mass (Ib) Volume (in®)

SSRMS Yaw Joint and 1 51612-2029-3 | 507

FRAM

DCSU and FRAM 2 371 53x46x25
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YAW JOINT AND DCSU TRANSFER — TASK DATA (Cont)

Modified Micro-Sq
(anti-rotation drive inside around primary
FRAM bolt)

SPDM interfaces

Status indicators
(spring-loaded,

“In” = not mated

“out” (1/8 in) = mated)

Sq Grid Interface handle

Soft capture feature

FRAM primary bolt interface
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YAW JOINT AND DCSU TRANSFER — TASK DATA (Cont)

th Scuff ?Iat

Airlock

Nadir side of ESP2: SSRMS Yaw Joint Install Location (5) SSRMS Yaw Joint
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YAW JOINT AND DCSU TRANSFER — TASK DATA (Cont)

™

Zenith Side

Airlock

ESP2 DCSU Install Locations (2 and 3) DCSU
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YAW JOINT AND DCSU TRANSFER — TASK DATA (Cont)

Yaw
pcsus SIP/
APC

STBD RIGEX w/SPA
11213141516 1718190lnl12013]

SIDEWALL
PAYLOADS

1002.13
111620 K&TH> H
1206.67

94313 (K&T>

B —

RMS ON
PTU ON

i b It 0BSS Up
| 21314151617 181910111112113 1 ogss ax Dn

ENDEAVOUR | 1

ECSH

PAYLOADS SLP-SPDM  JEM ELM-PS

FS 7-102

EVA/123/FIN



MISSE 6 INSTALL/DEPLOY — TASK DATA

Estimated Task Duration:

With SSMS | Without SSRMS
One EV Crew 01:00 02:00
Two EV Crew NA NA
Tools:
EV1 (SSRMS) EV2 (FF)
WIF adapter 760 digital camera and mount
APFR 55-ft Safety tether

PGT 6-in ext—7/16

EVA Fasteners:

Fastener Name Label Head Qty Install Release Failure Turns | RPM
Size Torque Torque Torque
(ft-Ib) (ft-b) (ft-b)
LWAPA FRAM 7116 1 6.3 6.3 11 30
PRIMARY BOLT
EVA Connectors:
Harness From To Clamps (#) | Conn Function
Size
P6A LWAPA J6A (PEC 6A) 2 PEC power
P6B LWAPA J6B (PEC 6B) 3 PEC power
Foot Restraints:
Task WIF APFR Setting
MISSE 6 INSATLL SSRMS (12,PP,F,6)
ORUs/Loose items:
ORU/Item Qty Part Number, ID Mass (Ib) Volume (in°)
PEC 6A (angled) 1 1247231-1 87.0 30.91 x 33.38 x 6.80
PEC 6B (bent) 1 1247234-1 88.6 30.91 x 32.78 x 6.80
LWAPA and FSE 1 SEG33120158-301 | 257.8 47.99 x 46.05 x 15.77

Notes:
Cautions:

Warnings:

1. Sidewall carrier clamp are a pinch point. Use caution during actuation
2. Avoid contact with SSPTS cable connectors (2-ft Keep-out Zone)
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MISSE 6 INSTALL — TASK DATA (Cont)

6A 6B

MISSE
cover
PIP pins

MISSE 6 install location on Columbus
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STS-123 (1JA) EVA 4 TIMELINE

TIME 1JA EVA 4
(HR : MIN) \Y4 EV1 — Be (FF) EV2 — Fm (FF)
00:00 --- POST DEPRESS (00:05) POST DEPRESS (00:05)
A/L EGRESS AND SETUP (00:25) A/L EGRESS AND SETUP (00:25)
- . Temp stow DTO bags . Temp stow DTO bags
- RPCM R&R (00:30) PATCH PANEL RECONFIGURATION (00:30)
. Remove failed unit . Stow sg-scoop/D-handle on port Z1 toolbox
- . Install spare RPCM . Swap connector and dust cap
01:00 --- T-RAD DTO (03:45) T-RAD DTO (03:45)
] Worksite Setup . Worksite Setup
02:00 ---
- . T-RAD Pressurization . T-RAD Pressurization
- . Initial material characterization and purge . Initial material characterization and purge
03:00 ---
. Sample Preparation & Photography . Sample Preparation & Photography
04:00 --- o T-RAD Depressurization o T-RAD Depressurization
. Tool Cleanup . Tool Cleanup
- PLB OPS (00:45) PLB OPS (00:45)
05:00 --- . PLB ops . PLB ops
- NODE 2 ACBM LAUNCH LOCK RELEASE (00:15) NODE 2 ACBM LAUNCH LOCK RELEASE (00:15)
. Release Port Launch Locks . Release Nadir Launch Locks
- EVA 4 CLEANUP AND INGRESS (00:35) EVA 4 CLEANUP AND INGRESS (00:35)
. Lab Cleanup . Lab Cleanup
06:00 ---
- . Ingress . Ingress

FS 7-105

EVA/123/FIN

EVA 4




EVA 4

This Page Intentionally Blank
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PRE EVA 4 TOOL CONFIG

EV1
MWS
BRT (L)
RET (eg-eq)
T-Bar
RET (eg-eq)
RET (eg-eq) w/PIP pin
Adj Equip Tether
Wire Tie (2)
ISS Small Trash Bag
RET (eqg-eq)
EVA Wipe
Swing Arm (R)
PGT [B3 18.4ft-Ib, CAL, MTL 30.5] s/n
PGT Battery s/n
7/16 (wobble) socket-6 ext
RET (eg-eq)
Waist Tether (2)
D-ring Extender (2)
Safety Tether (85 ft)
SAFER
WVS
02 actuator cover
Overgloves (2) donned

EV2
MWS
BRT (L)
RET (eg-eq)
Sq scoop/D-handle
Wire Tie
T-Bar
RET (eg-eq) (R)
RET (eg-eq) w/PIP pin (L)
Adj Equip Tether
Wire Tie (2)
ISS Small Trash Bag
RET (eg-eq)
EVA Wipe
Swing Arm (R)
T-RAD holster (on outside bayonet)
RET (eg-eq)
Waist Tether (2) (L — D-ring, R — extender)
D-ring Extender (2)
Safety Tether (85 ft)
SAFER
WVS
02 actuator cover
Overgloves (2) donned

AIRLOCK CONFIG

Staging Bag
Fuse Tether
PGT
PGT Battery
Wire Tie Caddy
RAD
Connector Cleaner Tool Kit
Probe
Prybar
Connector Pin Straightener
Velcro/Tape Caddy
RET (eg-eq) (red) — to FS strap
GP Cutters (-303 version)
RET (eg-eq) (2) (red) — to FS strap
Ratchet Wrench w/palm wheel (2) (s/n 1011,1012)
IV Bag
Towels (2)
Contamination Detection Kit
GP Caddy (2)
Adj Thermal Mittens (2)
Socket Caddy (hatch cont) w/RET (eg-eq)
1/2 Socket-8 ext
7/16 (wobble) Socket-6 ext (spare)
DCM Plug (SAFER Hardmount) (2)

EVA C/Lk Bag

RPCM
RET (Lg-eq) (outside of bag, to secure at worksite)
RET (Lg-eq) (outside of bag)

Sample bag (Tile Sample Baq)

Adj Tether on outside of bag (4) (1 on to each hinge-
side corner loop, 1 to each opening-side corner strap)
Adj Tether (Lg-eq) (to Sample bag internal lid strap)
DTO insert (with strong box and pedestals)
Sample bag hinge-line corner strap hooks
to DTO insert tether points (2)
Tile samples strong box, lid secured with hood flap
RET (eqg-eq) from strong box lid to bag int lid strap
EVA wipe
RET (eg-eq), securing EVA Wipe to strong box
Brush pedestals (3), installed with snaps
Angled stamps (2)
RET (eq-eq) (2)
Brush Handle w/o tip (Vs/n 1010)
RET (eqg-eq)
RET (Lg-eq) outside of bag, on side opposite handrail
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AIRLOCK EXTERIOR

LAB WIF 6

APFR (6,PP,L,12)

AIRLOCK CONFIG (Cont)

Large ORU Bag

Adj Tether on outside of bag (4) (1 on each loop)
85-ft Safety Tethers (2) (under T-RAD)
T-RAD (day of EVA, end of prebreathe — put knob in
STOW position with IV wearing gloves, goggles)
RET (eg-eq) w/PIP pin (to bag side strap)
Adj Tether (fully extended on handrail)
Adj Tether (fully extended on bottom soft strap)
Fish Stringer
CIPA Discard Container w/4 wipes (on FS hook)
EVA wipes (3) (on FS hooks)
Large Trash Bag (FS hook to tether point near opening)
RET (Lg-eq) (on tether point near opening)
RET (eqg-eq) (on tether point near opening, second
hook to restrain bag open when discarding tools)
Broom Clip Caddy (on FS hook)
RET (Lg-eq)
Scraper (not taped)
Brush Handle wi/o tip
Gel/Foam Brush Caddy w/brush handle w/o tip on int
(on FS hook)
RETs (eg-eq) (2)
1-in foam brush tips (5)
(remove netting from 4 brushes before EVA)
Temperature Sensor (on end of FS)
RET (w/PIP pin) (hooked to FS strap)
EVA digital camera with bracket (using bracket
RET to FS strap, on end opposite temperature sensor)
RET (w/PIP Pin)
RET (Lg-eq) (2) (on outside of bag for overgloves)
Adj Eq Tether (2) (on RET for overgloves)
RET (Lg-eq) on outside of bag

Tether Count
RET (eg-eq) — 16 (blue), 3 (red)

RET (Lg-eq) — 8 (blue)

RET (w/PIP pin) — 5 (blue)

Adj Eq Tether (eq-eq) — 14 Adj Eq Tether (Lg-eq) — 1

Prior to EVA, perform the following hardware inspections:

1.
2.

3
4.
5
Use Blue RETs only (except for staging bag items)

RET cords for fraying

No red line visible on safety and waist tether load
Alleviation straps

Inspect STS trash bags for deformation/damage
Inspect EMU gloves for damage

Check MWS Baseplate for loose screws on toggle levers
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PRE EVA 4 TOOL CONFIG (Cont)

& T-RAD RET to side

Sample bag strap
and EVA Wipe
attach point

Sample bag strap
attach point

- Temp Sensor on

Camera on one » , -~
end of fish stringer . p
7 other end of fish

Lg ORU Bag — Inside stringer (under CDC)

Eg-eq RET from

strongbox lid to o Sample Bag lid
Sample Bag lid Ve,

Sample Bag — Inside

NS g T

Sample Bag — Inside
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EVA 4 INHIBIT PAD

Orbiter UsosS
TCS PCU
L12 1. NTCS POWER - OFF NOTE

KU-BAND ANTENNA
MCC-H 1. VKU-BAND Mask — active
2. VKU-BAND EVA Protect Box — active

RCS
If EV crew < 27 ft from FRCS:
v 1. VDAP: VERN, FREE, LO Z
014,15,16 2. VRJDF F1, F2, F3, F4 MANF DRIVER (four) — OFF
LOGIC (four) — OFF
MCC-H 3. VAbove RCS config
v 4. VRCS F — ITEM 1 EXEC (*)
VJET DES F1U — ITEM 17 (¥)
F3U — ITEM 19 (*)
F2U — ITEM 21 (*)

PCUs may require up to 1 hr warm-up period before they are operational

S-BAND ANTENNAS

NOTE
Possible loss of comm when forced LL FWD antenna

v If EV crew < 1.6 ft from S-Band antenna:
A1R 1. S-BAND FM ANT — XMIT LOWER/RCVR UPPER
2. V\MCC, lower antenna selected

If no comm, or on MCC GO:

C3 3. S-BAND PM ANT - LL FWD
When EVA crewmember at least 1.6 ft away from all S-Band
upper antennas:

C3 4. S-BAND PM ANT - GPC

MCC-H 1. YPCUs (two) operational in discharge mode and one of the
following:
a. CCS PCU EVA hazard control FDIR enabled
b. No more than two arrays unshunted and oriented
< 105° from the velocity vector
If one or both PCUs failed:
2. No more than two arrays unshunted and oriented < 105°
from velocity vector
Lab Window
v Close window shutter for duration of EVA to prevent
contamination from T-RAD
SSPTS
v If EV crew < 2 ft from ungrounded SSPTS connector (not planned):

1. RPCM LA2A3B_D RPC 1 — Open, Close Cmd Inhibit
2. RPCM Z13B_A RPC 2 — Open, Close Cmd Inhibit
3. RPCM LA1A4A_D RPC 3 — Open, Close Cmd Inhibit
4. RPCM Z14B_A RPC 2 — Open, Close Cmd Inhibit

Ground

Ground Radar
MCC-H 1. VTOPO console, ground radar restrictions in place for EVA

RPCM/Patch Panel

Patch Panel — to be performed during egress
MCC +RPCM Z13B RPC 18 — Open, close cmd inh
VRPCM S02B D RPC 17 — Open, close cmd inh

RPCM - to be performed 10 min prior to R&R
MCC +DDCU S02B Converter Off

RSOS

SM Antennas
I\ 1. GTS — Deactivate
2. ARISS (Ham Radio)— Deactivate or VHF (144-146 MHz) TX only
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NOTES, CAUTIONS, AND WARNINGS

NOTES

—_—

Bolt install: report torque and turns

2. Boltrelease: report torque and turns if
different from published range

3. EVA connectors: after disconnection
and prior to connection; verify pin and
EMI band integrity; verify connector
free of FOD

4. Inspect QDs for damage prior to mating

5. Toolbox doors must be closed with one
latch per door when EV crew not in
immediate vicinity

6. Avoid contact with OBSS striker bars

(Vitrolube coating)

CAUTION

ISS Constraints

A. Avoid inadvertent contact with

©CoNOO A WN=

15.

16.
17.
18.
19.
20.
21.
22.

23.
24,

25.
26.

Grapple fixture shafts (drylube)

PIP pins

EVA Crane [PMA 1]

TCS Reflectors [PMA 2,PMA 3]
APAS hardware [PMA 2,PMA 3]
CETA Lights (Z-93 paint) [LAB,S1,Node 1]
Deployed MISSEs (Columbus EPF)
Passive UMAs

MBS VDU, MCU, CRPCMs, and
Cameras (taped radiative surfaces,
silver Teflon)

. Deployed TUS cable [Nadir CETA rail]
11.
12.
13.
14.

SO0 aft face Radiator

GPS Antennas (S13 paint) [SO]

UHF Antennas [LAB,P1]

ETCS Radiator flexhoses and panels
[S1,P1]

EETCS/PV Radiator flexhoses, bellows
and panels [P6,P4,54,S6]

SASA RF Group [S1,P1]

Heat pipe radiators [Z1]

PCU cathode and HCA ports [Z21]
Ku-Band Antenna (SGANT) dish [Z1]
CMG cover/shells [Z1]
SSRMS/SPDM Cameras

SPDM SJEU, EP, OTCM Radiator
surfaces

Open CBM petal covers and LAB
window shutter

FPMU [S1]

OTSD

Columbus HAM radio antennas
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CAUTION
ISS Constraints (Cont)

B. Electrical Cables
1. Avoid bend radii < 10 times cable
diameter

C. Fiber Optic Cables
1. Avoid bend radii < 10 times cable
diameter
2. Avoid pulling on cable during
mate/demate

D. Fluid Line Flex Hoses and QDs

1. Avoid bend radii < 5 in for hoses with
diameter < 1 in on LAB, SO0, S1, P1,
and 10-in for hoses with diameter < 1-in
on all other elements

2. Avoid bend radii < 14 in for hoses with
a diameter 2 1 in

3. Additional care should be taken to not
exceed bend radii when applying loads
at the flexible hose to rigid tube stub
interfaces

4. Ensure fluid QD booties are fully closed
prior to leaving worksite; wire tie if reqd

E. For structural reasons

1. Avoid vigorous body motions, quick
grabs and kickoffs against tether
restraints

2. Avoid performing shaking motions
(sinusoidal functions) more than four
cycles

3. Avoid kicking S1/P1 radiator beam.
If any of these occur, wait 2 to 5 min to
allow structural response to dissipate
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NOTES, CAUTIONS, AND WARNINGS (Cont)

CAUTION (Cont)

ISS Constraints (Cont)

F. Other

1.

ITT Cannon connector: On demated
connectors, do not rotate collar or
manipulate cable/connector using collar
or connector tool

WIS Antennas: do not use as
handholds [Node 1,Lab,P6,Z1]
Lubricant from Ku-Band SGANT
gimbals [Z1], CMGs [Z1], and RTAs
Ground Strap fasteners [P6,P4,54,S6]
can contaminate EMU

MLI handholds are not rated for
crewmember translation loads

CBM petal covers may not be used as
handholds unless both launch restraint
pins are engaged

Prevent inadvertent contact of the
tether shuttle with ETRS when the
P3/S3 Tether Shuttle Stop is raised
away from the rail

CAUTION (Cont)

Shuttle Constraints

G. Avoid inadvertent contact with

1.

OBSS and SRMS Composite Sections
and Cable Harnesses

2. LCS (silver Teflon) and LDRI (silver
Teflon) and ITVC (gold foil) [OBSS]

3. WVS Antenna [ODS Truss & PLB Sill]

4. Payload Bay wire harnesses, cables,
and connectors

H. No Touch

1. LDRI diffuser [OBSS]

2. OBSS saddle contacts (when OBSS
unberthed) [OBSS]

3. Monkey fur [PLB]

4. Cameras: metallic surfaces [PLB]

5. Ku-Band Antenna black dish and gold

thermal blankets [PLB]
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NOTES, CAUTIONS, AND WARNINGS (Cont)

WARNING
ISS Constraints

A. Avoid inadvertent contact with

1. Grapple fixture targets and target pins
SSU, ECU, beta gimbal platform, mast
canister, SAW blanket boxes unless the
beta gimbal is locked and the motor is
turned off

3. Stay inboard of SARJ when active

4, Stay 2 ft from S1/P1 radiator beam
rotational envelope when beam is free
to rotate

5. Stay 5 ft from moving MT on face 1

B. Handrails
1. Handrails previously used for MISSE
attachment may not be used as a safety
tether point [A/L endcone 564 & 566,
A/L Tank 2 nad/fwd & port/fwd, P6 5389]

C. Pinch

1. NZGL connector linkage. Use caution
when mating/locking

2. ITT Cannon Connector rotating housing

3. EV side of IV Hatch during Hatch
operation (also snag hazard) [A/L]

4. LAB window shutter and CBM petal
cover linkages during operation

D. QDs
1. If QD is in FID when valve is opened
(bail fwd), QD will leak and fluid line
may whip
2. Do not rotate if in mated/valve open
config

WARNING (Cont)
ISS Constraints (Cont)

E. RF Radiation Exposure
1. Stay 3.6 ft from S-Band (SASA) high
gain Antenna when powered [S1,P1]
2. Stay 1.3 ft from S-Band (SASA) low
gain Antenna when powered [S1,P1]
3. Stay 1 ft from UHF Antenna when
powered [LAB,P1]

F. Sharp Edges

1. Inner edges of WIF sockets

2. APFR active WIF probes

3. Mating surfaces of EVA connectors.
Avoid side loads during connector mating

4. Back side of MMOD shield fasteners

5. Spring loaded captive EVA fasteners
(e.g., 6B-boxes, BMRRM, RTAS, SARJ
covers); the end of the spring may
protrude

6. PMA umbilical launch
restraints-exposed bolt threads

7. Adjustable Fuse Tether (Fish Stringer)
buckles stowed in Node Bag

8. Nickel coated braided copper Ground
Straps may contain frayed wires
[P6,P4,54,S6]

9. Z1 handrail 6061 by the Ku-Band boom
launch restraint [Z1]

10. Solar Array Blanket Box [P6,S6]

11. Keep hands away from SSRMS, SPDM,
POA LEE opening, and snares

12. Fastener threads on back of Z1 U-jumper
male FQD panel, if nutplate cap missing

13. Lifting lug near P6 handrail 5333 and
gap spanner

WARNING (Cont)
ISS Constraints (Cont)

F. Sharp Edges (Cont)
14. SPDM OTCM Gripper Jaws
15. SOLAR and EUTEF
16. Port/Aft portion of A/L circular HH

G. Thermal

1. EVA connectors with booties may
become hot if left uncovered. Handling
may need to be limited

2. PMA handrails may be hot. Handling
may need to be limited

3. Turn off glove heaters when
comfortable temp reached to prevent
bladder damage. Do not pull fingers out
of gloves when heaters are on

4. Uncovered trunnion pins may be hot

5. SSRMS/SPDM/MBS operating
Cameras and lights may radiate large
amounts of heat

6. Stay = 1 ft away from PMAs and MMOD
shields > 270 degF if EMU sun visor up;
limit time to 15 min or less if > 300 degF

7. Stay at least 0.5 ft away from PMA and
MMOD shields > 325 degF

8. Do not touch EMU protective visor if
temp has been < -134 degF for > 15 min

9. No EMU TMG contact with PMAs and
MMOD shields > 320 degF

10. No EMU boot contact with foot restraint
when temp < -120 or > 200 degF
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NOTES, CAUTIONS, AND WARNINGS (Cont)

WARNING (Cont)
ISS Constraints (Cont)

H. Electrical Shock

1. Stay 2 2 ft from ungrounded floating
connectors if not unpowered:

2. SSPTS connectors [NOD1 Stbd/Fwd
HR 0130, LAB Stbd/Fwd HR 0273,
PMA 2 Stbd & Port]

3. MBS Cross-Connect jumpers (translate
past these using UMA handrails)

4. S0 EVA Power Cables [inside SO Bay 00
Face 4, Bay 01 Face 3]

5. ESP2 jumper [inside SO Bay 03 Face 4]

WARNING (Cont)
Shuttle Constraints

I. Arcing/Molten Debris

1. Stay = 2 ft from exposed EFGF
connector when OBSS berthed,
powered, and EFGF not grappled
[PLB]

2. Stay = 2 ft from exposed Stbd Fwd
MPM contacts [PLB]

3. Stay above PLB sill when within 1 ft of
powered ROEU connector [PLB]

J. Pinch
1. PRLA operation [PLB]

K. RF Radiation Exposure

1. Stay 3.28 ft from S-Band Antenna
when powered

2. Stay 1 ft from top and side of UHF PLB
Antenna radome surface when in high
powered mode [ODS truss]

3. Stay 0.33 ft from top and side of UHF
PLB Antenna radome surface when in
low powered mode [ODS truss]

4. Remain below the level of the PLB
door mold line for first 20 in Aft of Fwd
bulkhead when S-Band Antenna
powered [PLB]

5. Remain on the inboard side of the Stbd
slidewire (sill handrails if slidewire not
installed) for first 20 ft Aft of Fwd
bulkhead when Ku-Band Antenna
powered [PLB]

WARNING (Cont)
Shuttle Constraints (Cont)

L. Sharp Edges

1. PRLA grounding wipers [PLB]

2. LDRI baffles (Also an entrapment
hazard) [OBSS]

3. Keep hands away from SRMS EE
opening and snares

4. TCS connector backshells have
exposed threads [ODS]

M. Thermal
1. llluminated PLB lights; do not touch
2. OBSS grapple fixture shafts/cams may
be hot. Limit handling if required
3. Stay 27 ft from PRCS when powered
4. Stay 3 ft from VRCS when powered
5. Stay 3 ft from APU when operating

N. Contamination
1. Stay out of the immediate vicinity of
leaking jet or APU

O. Lasers
1. Do not look at LDRI diffuser or LCS
laser aperture window
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RPCM R&R/PATCH PANEL RECONFIGURATION (00:30)

v

EV1 - Be (FF)

EV2 — Fm (FF)

1.

Post crew egress:

WVS Software: Select page — RF Camera
sel ‘Advanced controls’
S-Band level (two) — max

Initial condition: Left waist tether connected to EV2 85-ft safety
tether, Hook locked. O2 actuator cover installed. Overgloves
donned

EGRESS/SETUP (00:25)
1. Open thermal cover
2. Egress AL
3.  Attach EV1 85-ft safety tether to fwd A/L D-ring
O Gate closed
O +Hook locked
O +Reel unlocked
4.  Attach EV2 85-ft safety tether to aft A/L D-ring
tether point
O <Gate closed
O +“Hook locked
O EV1: VReel unlocked
5. Give EV2 GO to release waist tether

6. Receive Lg ORU bag from EV2; stow on A/L toolbox
(use corner Adj tether and overglove RET)

7. Receive Sample bag from EV2; stow on A/L HH
(use 2 corner Adj tethers)

8. Receive C/Lk bag (RPCM); stow on BRT

9.  Verify SAFER config
O +L Handle down (MAN ISO Viv — Open)
O R Handle down (HCM — Closed)

10. VO2 actuator cover installed

Initial condition: Right waist tether connected to A/L
D-ring extender, Hook locked. O2 actuator cover installed.
Overgloves donned

EGRESS/SETUP (00:25)

1. On EV1 GO release right waist tether,
attach to self

2. Transfer Lg ORU bag to EV1

3.  Transfer Sample bag to EV1

Transfer C/Lk bag (RPCM) to EV1

Egress A/L

Close thermal cover

Verify SAFER config
O AL Handle down (MAN ISO VIv — Open)
O R Handle down (HCM — Closed)

8. V02 actuator cover installed

No ok~
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RPCM R&R/PATCH PANEL RECONFIGURATION (00:30) (Cont)

v EV1 - Be (FF) EV2 - Fm (FF)
1. Verify with MCC patch panel inhibits in place: .
JRPCM 7138 RPC 18 — Open, close omd inh RPCMR&R (00:30) PATCH PANEL RECONFIG (00:30)
VRPCM S02B D RPC 17 — Open, close cmd inh WARNING

2. Give EV2 GO for patch panel reconfig

NOTE
CETA lights will be turned off due to DDCU
powerdown for RPCM

3. Verify with MCC RPCM inhibits in place (when EV1 reaches
S0):
\VDDCU S02B Converter Off
4. Give EV1 GO for RPCM Removal

RPCM S0-2B_D Location on S0 SPDA RPCH Drive Screny

Microconical 1

Robotic Target

Locking Tangs =

5299

Status Indicator

RPCM 5

Crew Preference Label

Port SPDA with Door Open

5. Give MCC-H GO for patch panel power up

Edges of RPCM housing may be
sharp, use caution while handling

CAUTION
Verify GFE covers removed from RPCM

Avoid contact with SPDA radiator (face 3)

Failure to align and fully seat socket until lock
springs have released can result in damage
to RPCM Drive Screw Assembly

Combined linear and rotational motion on the
socket while inserting, can result in damage
to RPCM Drive Screw Assembly

Translate to SO Face 2 between zenith MBSUs; inform
MCC when on SO0 (translate up aft side of S0)
Translate to SPDA
Stow C/Lk bag on HH 3487 and 3484
BRT to HH 3487
Inspect gloves
Slide port SPDA door open to soft dock
Verify failed RPCM 2B_D s/n X800390
Tether to failed RPCM w/C/Lk bag RET (w/hook pointed
toward RPCM)
On IV GO: PGT [A6 8.3 ft-Ib, CCW2 30 RPM, MTL 30.5]-
6 ext 7/16: release drive screw, push while turning, ~8 turns
. VStatus Indicator —- UNLOCK
Remove failed RPCM, slide off guide rail
Inspect guide rail for debris/damage
Retrieve replacement RPCM; stow failed unit in bag
Verify replacement unit s/n
Inspect RPCM connector interface for debris/damage
Install RPCM on guide rail and slide into soft dock
. VStatus Indicator — not below UNLOCK

Translate to Z1 port toolbox
Inspect gloves
Stow sq scoop/D-handle on port toolbox door
Translate to Z1 patch panel, Z1-008 (stbd of toolbox)
On IV GO:

1 Remove dust cap from J2

[l Remove connector P2 from J4

[l Place dust cap on J4

[0 Mate P2to J2

RN~

6. Give GO for patch panel power up
7. Translate to A/L

|
Z1 Patch Panel — Z1-008
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RPCM R&R/PATCH PANEL RECONFIGURATION (00:30) (Cont)

v

EV1 - Be (FF)

EV2 — Fm (FF)

RPCM Install data

Torque (3.8 ft-Ib)

Turns (6.5)

6. Give MCC-H GO for RPCM power up

PGT [A2 3.8 ft-Ib, CW2 30 RPM, MTL 30.5]-6 ext 7/16:
fasten drive screw, push while turning, ~6.5 turns to hard
stop

. VStatus Indicator — LOCK

Slide door port to close position

. VAlignment mark; verify door does not slide freely
Retrieve C/Lk bag

Give GO for RPCM power up

Translate to A/L; open thermal cover

Stow PGT and C/Lk bag in A/L

Close thermal cover
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T-RAD DTO (03:45)

v

EV1 - Be (FF)

EV2 — Fm (FF)

WORKSITE SETUP (01:20)

1. Retrieve Lg ORU bag from A/L toolbox; stow on BRT

2. Translate to Lab nadir via stbd path
fairlead at HR 0218

3.  Translate to aft standoff of HR 0249

WORKSITE SETUP (01:20)

1.  Retrieve sample bag from A/L HH; stow on BRT

2. Translate to Lab nadir via port path
fairlead at Node HH 0132

3. Translate to aft standoff of HR 0232

N
N

S

“Beg ajdwe

Large ORU

250 Hinge 2
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T-RAD DTO (03:45) (Cont)

v

EV1 - Be (FF)

EV2 — Fm (FF)

Sample bag
O Hook sample bag tether 0244

under HR 0238 to HH 0244
aft standoff

O Loop sample bag tether 0238
around HH 0231 aft standoff to
HH 0238 aft standoff

O Hook sample bag tether 0245 to
HH 0245 aft standoff

O Hook sample bag tether 232 to
HH 0232 aft standoff

Lg ORU bag
O Hook ORU bag tether 0249 to

HH 0249 aft standoff

O Hook ORU bag tether 0244 to
HH 0244 aft standoff

O Hook ORU bag tether 0250 to
HH 0250 aft standoff

O Hook ORU bag tether 0245 to
HH 0245 aft standoff

10.

11.

12.

13.

14.
15.

16.

17.

Temp stow Lg ORU bag

Translate to Sample bag worksite
Stow stbd tether of Sample bag w/hinge line stbd,
against HR 0238 and 0231

O Configure bag per cuff checklist

Loosely cinch Sample bag

Inspect gloves; remove and stow overgloves on Adj tether

outside of ORU bag

Stow stbd tethers of Lg ORU bag w/hinge line fwd
O Configure bag per cuff checklist

Cinch Lg ORU bag

Open Sample bag lid; secure lid using Lg-sm adj tether

Open Lg ORU bag lid, secure open w/inner lid hooks

Translate to EV2; adjust and cinch sample bag as reqd
Receive EV2 overgloves; stow on Adj tether outside of
ORU bag

Transfer T-RAD gun to EV2 (stow bag RET on T-RAD)

Secure T-RAD behind EV2 such that gun is fwd of
elbow cluster

5.

11.

12.

13.
14.

15.

Stow port straps (HH 0232, HH 0245) of Sample bag
w/hinge line stbd
O Configure bag per cuff checklist
O If waiting for EV1, proceed w/APFR setup
(steps 9-12)

Loosely cinch Sample bag

Stow port tethers of Lg ORU bag w/hinge line fwd
O Configure bag per cuff checklist
Cinch Lg ORU bag

Translate to Lab WIF 6
Tether to and retrieve APFR (__, TT,C,11)

Translate to Lab WIF 4

Install APFR in Lab WIF 4 (1, TT, C, 11)
O +Locking collar black-on-black
O Good pull test
O Inspect gloves
Ingress APFR; evaluate reach to samples
Inspect gloves; remove overgloves and transfer to EV1

Receive gun from EV1, tether to gun wW/MWS RET
(top of hose)
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T-RAD DTO (03:45) (Cont)

\Y, EV1 - Be (FF) EV2 — Fm (FF)
18. Adjust tether lengths as reqd 16. Sweep out DTO work envelope (use gun swivels)
17. Release MWS RET from gun
NOTE 19. Assist EV2 with stowage of gun MLI 18. Remove gun MLI; stow on hose
On gun gauge, green range is 40-120 degF 19.  Report gun temperature on gun gauge (~where in
with 5 deg increments green/red)
20. Translate to Lg ORU bag to begin staging tools 20. Stow gun in holster on swing arm
21. Retrieve CDC from fish stringer; transfer to EV2 21. Receive CDC from EV1; stow on BRT
22. Stage Lg trash bag between bags
22. Verify best orientation of CDC on BRT by performing
23. Configure RET to secure trash bag dry run, accessing both closed bins and scraper bin
open
24. Retrieve foam brush caddy from fish stringer; stage 23. Retrieve foam brush handle from Sample bag
between bags using 2 RETs pedestal
25. Open foam tip side of caddy (“M-X" side); offer to EV2
24. Install foam tip on brush handle
25. Stow brush handle with tip back in pedestal
26. Retrieve broom clip caddy from fish stringer
27. Install foam tip on brush handle; temp stow broom
clip caddy between bags 26. Lower MWS T-Bar; flip cuff checklist back
NOTE 28. Close lid on foam brush caddy 27. Open sample strongbox lid
For temperature sensor: 29. Retrieve temperature sensor from ORU bag;
0°F =-18°C Measure T-RAD nozzle temp °C
20°F =-7°C (leave on Fish Stringer RET) 28. Retrieve T-RAD gun from holster; offer nozzle to EV1
40°F = 4°C
60°F = 16°C 30. Close temp sensor display cover and probe tip cover
80°F = 27°C 31. Stow temperature sensor in Lg ORU Bag 29. Perform DTO dry run with nozzle 2-in from and
32. Translate to T-RAD canister normal to sample surface simulating cavity access
33. Remove T-RAD top MLI (2-snaps, 2-1/4 turn to all samples
fasteners, and Velcro) to expose EVA knob 30. Verify gun flow shutoff knob — OPEN
31. Verify gun in SAFE; stow gun in holster
32. Close sample strongbox lid; secure using hood flap
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T-RAD DTO (03:45) (Cont)

IVISSRMS

EV1 - Be (FF)

EV2 — Fm (FF)

Record GMT after pressurization

T-RAD PRESSURIZATION (00:15)

1. While EV2 restrains gun, remove EVA knob
from STOW port (~5 turns ccw)

2. Install EVA knob into PRESSURE port (~5 turns cw to
hard stop); back off 1.5 turns ccw

3. Verify pressure increasing; report T-RAD pressure
psi

4.  Close MLI flap, Velcro and 1/4 turn fastener as reqd

5. Translate back to staged tools on HR 0244

6.  Attach digital camera RET to HH 0238 (so camera
between fish stringer and HH 0238)

7. Verify Lg trash bag and EVA wipes accessible

T-RAD PRESSURIZATION (00:15)

1. Restrain gun in holster while EV1 is pressurizing

T-RAD
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T-RAD DTO (03:45) (Cont)

\Y EV1 - Be (FF) EV2 — Fm (FF)
INITIAL MATERIAL CHARACTER- INITIAL MATERIAL CHARACTERIZATION AND PURGE (00:25)
IZATION AND PURGE (00:25)

NOTE NOTE

On gun gauge, green range is 40-120 degF with
5 deg increments

Record width , thickness , and
flow duration ; report to MCC

Record purge duration from MCC
Record temp on gun gage (post purge)

Start 10 min timer after step 4
Start 10 min timer after step 6

Record temp of Aluminum in sample °C

Record temp of nozzle °C

Record temp on gun gage

Wipe STA-54 from visor as soon as possible.

Use “Trigger...Flow...Release” protocol, indicate when gun end cap back in place.

For purges, IV will count down to release.

Move flow lever on T-RAD to ‘Safe’ before holstering and to ‘Flow’ prior to squeezing trigger.

Holster gun when not flowing

A B

A
0.5' 0.5"
5" >l >

CDC scraper bin

1. Take temperature of Aluminum in

4x4 sample °C

2. Wipe nozzle as reqd
3.  Take temperature of nozzle

°C

4.  Close temp sensor display cover

and probe tip cover

5.  Stow temp sensor in Lg ORU Bag

rPobd=

o

10.
1.

12.

Dispense 1 line into CDC scraper bin along column A (between tick marks)
Report approximate thickness and width of line right after dispense
Watch line for ~1 min, reporting expansion (NOTE: part A only)

Purge into CDC closed bin for X sec (according to MCC, ref Task Data, FS 7-135),
reporting visual dispense information and expansion

Report temperature on gun gauge, post purge (~where in green/red)
Dispense 1 line into CDC scraper bin along column B (between tick marks)
e Discuss for ~1 min (unless unusually interesting)

e Report any differences between this and the first line

e Report any flow rate changes

¢ Report if homogeneous (color and mixing)

Practice small repairs in the corners of the scraper bin (< than 3 min)
e Vary length of trigger pulls as desired

¢ Move flow lever to ‘Safe’ and Stow gun in holster

o Evaluate tamping effectiveness (does it collapse?)

¢ Close CDC at the end of 3-min clock

Report any closed purge bin changes in material expansion

Push CDC out of work envelope

Open strongbox lid; secure Velcro flaps under hood flaps as reqd
Present nozzle to EV1

Report temperature on gun gauge (~where in green/red)
preparation)

(prior to sample
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T-RAD DTO (03:45) (Cont)

v EV1 & EV2

CAUTION

EV1 assist EV2 in verifying gun swivels do not impact tile samples
NOTE
Max interval between dispenses should be less than 10 min.

Continue to tamp any previous strong box samples as required, per tamping scheme.

Attempt flat repairs, tamping out meniscus. If slightly overfilled, try to meet specs at edges
(allow center to rise if required)

SAMPLE PREPARATION AND PHOTOGRAPHY (01:00)

1. Apply 1 layer to samples 1,2A,2B,2C,2D,3 in order (2D may only need a dollop)

# Goal Fill (Requirement) Tamp 2. Start 10-min timer a}fte.r sample #3 (do not exceed 10 min of no flow)

- - 3. Tamp samples (as indicated on left)
1 OML (<1-in overfill okay) Tamp all layers 4 Periodically i t brushes/analed st for d ] | q
2A | OML (<1-in overfill okay) Tamp all layers . eriodica y inspect brushes/angled s a.lmp or. amage; replace as req .

- - - 5. Apply additional layers to 1-3 to meet fill requirements (do not exceed 10 min of no flow)
2B | OML (<1-in overfill okay) Knock down peaks, no tamping . .

- - - —— a. If flow rate is NOT slow, proceed with step 6 (no purge reqd)
2C | OML (<1-in overfill okay) 1st layer: Light tamp to fill voids, . ) -

. b. If flow rate is slow after final layer of sample #3 fill:
not for adhesion
Subs: Knock down peaks, e Report temperature on gun gauge (~where in green/red)
no tamping e Perform purge into CDC after leaning away from samples
2D | OML (<1-in overfill okay) Tamp all layers (purge until flow recovered, do not exceed time limit given by MCC)
3 | .25-in under (cover top shelf) Tamp all layers
4A | Cover bottom shelf Tamp all layers 6. Apply 1 layer to ALL remaining repairs (4A, 4B, 5, 6)
4B | Right at top shelf (don’t exceed top shelf) Tamp all layers
5 | .25-in under, ramp toward 4A to RCG Tamp all layers 7. Tamp all samples, as reqd
(do not exceed RCG) 8.  Asreqd, apply additional layer to meet fill requirements; tamp after each layer;

6 .25-in under (do not not exceed 0.1-in under) | Tamp all layers MCC may request purges (lean back if purge required into CDC)

If step 5b is required, use tables below

Record temp on gun gage Record temp on gun gage
Record purge duration from MCC Record purge duration from MCC
Record temp on gun gage Record temp on gun gage
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T-RAD DTO (03:45) (Cont)

SammélA

Sample 4B Sample 6
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T-RAD DTO (03:45) (Cont)

a. Take mapping images normal to surface, followed
by one additional convergent view on each side

b. Shoot photos in pairs. Offset each image laterally
2-in/ft of subject distance (6-in, if 3-ft from surface)

c. An additional row of photos may be taken at a
90-60 deg angle to surface to capture critical details
not covered in previous images

Image off-set (~6-in)

@ PRRET &

Convergent
Photos on
each end

Distance from
surface (~3-ft)

Side View

Mapping Views — Normal
to surface (2 Lateral offset
per ft of range to surface)

Additional row of mapping
photos may be taken at a
90-60 deg angle to surface

End View

1.  Give GO for SPDM relocate when sample bag
closed

cover

3.  Stow temperature sensor in Lg ORU Bag
4. Retrieve digital camera

5.  Transfer digital camera to EV2

6. Receive digital camera; let retract to FS

RAD DEPRESSURIZATION (00:05)
Translate to T-RAD

T-

1.

2. Remove top MLI to expose EVA knob

3. Remove EVA knob from PRESSURE port
(~3.5 turns ccw)

4. Install EVA knob into VENT port (~5 turns cw to
hard stop)

5. Using pressure gauge on top of T-RAD, report any
pressure changes

6. Reinstall top MLI

TOOL CLEANUP (00:40)
1. Inspect gloves/self for STA-54
2. Inspect EV2 for STA-54

3.  Stow used wipes in Lg trash bag, using dirty
tools to aid in stowage
4.  Stow dirty tools in Lg trash bag

5.  Assist EV2 with Sample bag closure; retrieve
Lg-sm Adj from lid; stow in Lg ORU bag

\Y, EV1 - Be (FF) EV2 — Fm (FF)
Stereo Photogrammetry (per the P/TV CIL,

DCS 760 EVA)

Perform the following step from APFR (~3-ft from 1.  Take temperature of nozzle °C

sample surface): 2.  Close temperature sensor display cover and probe tip

1. Report temperature on gun gauge
(~where in green/red)

2.  Receive digital camera

3. Perform photogrammetry (per IV column)
when orbital day during cleanup

4.  Transfer digital camera to EV1

T-RAD DEPRESSURIZATION (00:05)
1. Close sample strongbox lid; secure using hood flap
(reopen later if required for photos)

TOOL CLEANUP (00:40)
1. Inspect gloves/self for STA-54
2. Inspect EV1 for STA-54

3.  Perform inventory of Sample bag (tools may be
on pedestals or in Lg trash bag):
0 2 - Angled Stamps (with 2 RETSs)
1-in Foam brush (with RET)
EVA Wipe (with RET) (may be removed)
RET from strong box lid
Lg-sm Adj (to be removed)

oo0oo

4.  Close Sample bag with EV1 assistance if reqd

FS 7-124

EVA/123/FIN




T-RAD DTO (03:45) (Cont)

v

EV1 - Be (FF)

EV2 — Fm (FF)

©

11.
12.

13.
14,

15.

16.
17.

18.

Remove 85-ft safety tethers from ORU bag;
Temp stow both on HH 0249 and HH 250

Retrieve brush caddy from fish stringer; transfer to EV2
(leave 2 RETs on caddy)

Receive adj tethers; stow on fish stringer
Stow broom clip caddy on fish stringer in Lg ORU bag
Retrieve RET from camera; stow on MWS
(to RET CDC to TSA)
Let digital camera retract to Fish Stringer on int RET
Perform inventory of Lg ORU bag (some tools may be in
Lg trash bag):
O Fish stringer

O EVA Camera (with camera bracket RET)

Q Broom Clip Caddy
Q 3" Scraper
O Brush Handle
Temperature Sensor (with PIP pin RET)
2 EVA wipes
4 — adj tethers (from Sample bag)
1 — Lg-sm adj tether (from Sample bag)
Close Lg ORU bag
Tether swap to Lab HH 0249

O +Hook locked
O +Reel unlocked

ODOo0O0oD

Retrieve Lg trash bag (w/2 RETs); stow on swing arm
(one RET may be in bag)

Re-inspect gloves for STA-54

If hand fatigue not excessive, don overgloves
(outside ORU bag)

Stow Sample bag on BRT (use BRT RET)

5. Raise MWS T-Bar

6.  Transfer holster (with T-RAD gun) from swing arm to MWS
T-Bar (secure to T-Bar w/MWS PIP pin RET); RET gun to
holster w/MWS RET

7. Egress APFR

8.  Receive brush caddy; stow on swing arm (w/swing arm RET)

. Secure Sample bag to Lab HH w/spare brush caddy RET
10. Remove all adj tethers from Sample bag; transfer to EV1

11. Tether swap to Lab HH 250
O +VHook locked
O +Reel unlocked

12. Re-inspect gloves for STA-54
13. If hand fatigue not excessive, don overgloves
(outside ORU bag)
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PLB OPS (00:45)

v

EV1 - Be (FF)

EV2 — Fm (FF)

Sample Bag .
w/hinge along CDC & Ig trash bag in
TSA hinge fwd notch

Fwd

Gel Brush Caddy

PLB OPS (00:45)

gk

10.

PLB OPS (00:45)

CAUTION
Avoid contact with SSOR and WVS antennas, PLB cameras and Ku-Band antenna during TSA Ops

damage to tile samples

Only use sides of Sample bag to stow in TSA. Avoid applying force to area where strong box is located to prevent

WARNING
Avoid contact with SSPTS cable connectors (2-ft Keep-out Zone)

Translate to stbd TSA, (EV1 leading)
(port nadir translation path — use gap spanner
between Lab HH 267 and Node 2 HH 364)

Transfer Sample bag to EV2 (leave on BRT RET)
Open TSA (4 latches)

Receive Sample bag from EV2

RET sample bag to TSA D-ring; stow Sample bag
with bag hinge along TSA hinge (keep BRT RET)

Receive brush caddy; stow in aft/stbd corner of TSA;
Attach brush caddy HH RET to sample bag HH
Receive CDC from EV2; stow in fwd corner of TSA;
RET CDC to TSA D-ring using MWS RET

(RET came from camera during cleanup)

Remove Lg trash bag from swing arm; stow beside
CDC; RET Lg trash bag to CDC HH (2 RETs go in
TSA on Lg trash bag)

Close stbd TSA (4 latches)

Translate to port TSA; assist EV2 as reqd

Translate to stbd TSA, following EV1
(port nadir translation path — use gap spanner
between Lab HH 267 and Node 2 HH 364)

Receive sample bag

Transfer Sample bag to EV1

Transfer Brush caddy to EV1

Transfer CDC to EV1

CAUTION
Tools in port TSA are friction fit. Use caution
when opening

Translate to port TSA; open lid (4 latches)

W/swing arm RET, tether to and retrieve 2 — adj tethers
from TSA (old-style hooks, only friction-fit in TSA)
Open flight-specific compartment for T-RAD stowage;
attach 1 end of shuttle adj tethers (2) to TSA D-rings
Remove T-RAD gun from holster; verify RET between
holster and tether point on hose (below gun)
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PLB OPS (00:45) (Cont)

v

EV1 - Be (FF)

EV2 — Fm (FF)

Shuttle Adjustable

11. Release T-RAD adj tethers from suit D-rings
12. Remove 2 adj tethers from T-RAD; stow on MWS

13. Verify PLB free of tethers, tools

10.

1.

12.

13.

14.

15.

16.

Remove gun MLI from hose; install MLI on gun

Stow T-RAD in port TSA; RET from T-RAD to TSA D-ring

Release holster RET from gun; RET from holster to
TSA D-ring

Remove holster from T-Bar; stow in TSA
Criss-cross Shuttle adjustable tethers over T-RAD

Close port TSA (4 latches)

Verify PLB free of tethers, tools
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NODE 2 ACBM LAUNCH LOCK RELEASE (00:15)

EV1/EV2(FF)

=

Launch lock latch

N

Give MCC GO for petal deploy (to 45 deg)
Give MCC GO to continue petal deploy

il -

-

i
Port Node 2 CBM

PORT CBM PETAL LAUNCH LOCKS (00:15 PER ACBM)

CAUTION
Both petal launch locks must be engaged to allow for translation
on the petals

1. Translate to Node 2 fwd endcone (nadir/port path on Lab/Node 2)
EV1 — Release Node 2 Nadir CBM petal launch locks (use Adj Eq Tether as
reqd):
O Release two aft latches (on petal)
Release two port latches: use HR 0356
Release two fwd latches: use HR 0309
Release two stbd latches: use HR 0355

ooo

3. EV2 - Release Node 2 Port CBM petal launch locks (use Adj Eq Tether as
reqd):
O Release two aft latches (on petal)
0 Release two zenith latches: use HR 0350
O Release two fwd latches: use HR 0321
O Release two nadir latches: use HR 0304

GET-AHEAD — NADIR NODE 2 ACBM PIP PIN RETRIEVAL (00:25)
4. Give IV GO for petal deploy
5. Verify petal deployment motion; give IV GO to continue deploy
6. Inspect for pin in access points
O 4 quadrants where petals used to be
O Open CBCS flap; inspect though opening
If PIP pin is found:
O Asreqd, use wire-tie (from BRT) to move PIP pin into reach
envelope
O Discard PIP pin in small trash bag OR report direction and velocity
of departure
If PIP pin cannot be removed:
O Describe location and security
Q Verify PIP Pin is not interferring with Latch and Petal motion
(depress RTL)
Q  Verify PIP Pin is not interferring with hatch Mechanism
Q  Verify PIP Pin is not interferring with RTL motion
If PIP pin not found:
O Press down RTL at each quadrant; to verify not jammed by PIP pin
7. Leave CBCS flap open
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CLEANUP/INGRESS (00:35)

v

EV1 - Be (FF)

EV2 — Fm (FF)

1.

Perform prior to ingress: WVS
PWRDN (P/TV, WVS CUE CARD)

LAB CLEANUP (00:15)

1. Translate to Lab HH 0249

2. Tether swap to A/L safety tether at Lab HH 249
O +Hook locked
O +Reel unlocked

Assist EV2 with Lg ORU bag removal
Inspect gloves

Perform tool inventory
Translate to Airlock

ook w

INGRESS (00:20)

7.  Perform glove inspection for STA-54 and cuts

LAB CLEANUP (00:15)

1. Translate to Lab HH 0250

2. Tether swap to A/L safety tether at Lab HH 250
O +Hook locked
O +Reel unlocked

Clean up and remove Lg ORU bag from worksite
Inspect gloves

Perform tool inventory
Translate to Airlock

ook w

INGRESS (00:20)

7.  Perform glove inspection for STA-54 and cuts
8. Stow Lg ORU bag in A/L
9.  Ingress Airlock

Avoid touching STA-54 contaminated gloves/tools to airlock hatch sealing surface and edges of hatch

CAUTION

8. OnEV2 GO, disconnect EV2’s airlock tether
attach to left waist tether
O +Hooks locked

9.  Disconnect EV1 A/L safety tether from A/L, attach to
self

10. Ingress A/L, close thermal cover, attach Velcro strap

11. Inspect sealing surface for contamination (have EVA
wipe available)

12. Open O2 actuator cover

13. Remove SCU from stowage pouch

14. Remove DCM cover, Velcro to DCM

15.  Connect SCU DCM, YSCU locked

16. Water — OFF (fwd); expect H20 IS OFF msg

CAUTION
Do not close hatch until EMU water off for 2 min

17. Verify no hardware blocking hatch

18. EV Hatch Handle — Preclose (black pie region)
19. EV Hatch — close and lock

20. Go to PRE-REPRESS Cue Card

10. Connect right waist tether to A/L D-ring ext
O +“Hook locked
11. Give EV1 GO to disconnect EV2 safety tether

12. Open O2 actuator cover

13. Remove SCU from stowage pouch

14. Remove DCM cover, Velcro to DCM

15.  Connect SCU DCM, YSCU locked

16. Water — OFF (fwd); expect H20 IS OFF msg
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POST EVA 4 TOOL CONFIG

EVl
MWS
BRT (L)
RET (eg-eq)
T-Bar
RET (eg-eq)
RET (eg-eq) w/PIP pin
Adj Equip Tether (3, 2 from T-RAD)
Wire Tie (2)
ISS Small Trash Bag
RET (eg-eq)
EVA Wipe
Spare 85-ft safety tether
Swing Arm (R)
RET (eg-eq)
Waist Tether (2)
D-ring Extender (2)
Safety Tether (85 ft)
SAFER
WVS
02 actuator cover
Overgloves (2) donned

EV2

MWS
BRT (L)
RET (eg-eq)
Wire Tie
T-Bar
RET (eg-eq) w/PIP pin
Adj Equip Tether
Wire Tie (2)
ISS Small Trash Bag
RET (eg-eq)
EVA Wipe
Spare 85-ft safety tether
Swing Arm (R)
RET (eg-eq)
Waist Tether (2) (L — D-ring, R — extender)
D-ring Extender (2)
Safety Tether (85 ft)
SAFER
WVS
02 actuator cover
Overgloves (2) donned

AIRLOCK CONFIG

PGT [B3 18.4 ft-Ib, CAL, MTL 30.5] s/n

STBD TSA

Sample bag (Tile Sample Bag)

PGT Battery s/n

7/16 (wobble) socket-6 ext
RET (Lg-eq)

EVA C/Lk Bag

RPCM (failed)
RET (Lg-eq) (outside of bag, to secure at worksite)

Large ORU Bag

Adj Tether on outside of bag (4) (1 on each loop)
Fish Stringer
Broom Clip Caddy
RET (Lg-eq)
Scraper (not taped)
Brush Handle (tipless)
Temperature Sensor (on end of FS)
RET (with PIP pin) (hooked to FS strap)
EVA digital camera with bracket
Adj Tether (4, from sample bag)
Adj Tether (Lg-eq) (from sample bag)
RET (Lg-eq) (2) (on outside of bag for overgloves)
Adj Eq Tether (2) (on RET for overgloves)

FS 7-130

DTO insert (with strong box and pedestals)
RET (eg-eq) from strong box lid to bag int lid strap
EVA wipe
RET (eqg-eq), securing EVA Wipe to strong box
Brush pedestals (3), installed with snaps
Angled stamps (2)
RET (eq-eq) (2)
Brush Handle
RET (eg-eq)
RET (eqg-eq) (external, attached to TSA D-ring)

Gel/Foam Brush Caddy with brush handle on int

RET (eg-eq) (to sample bag D-ring)

CIPA Discard Container

RET (w/PIP Pin) (to TSA D-ring)

Large Trash Bag

RET (Lg-eq) (to CDC HH)
RET (eg-eq) (on 1/4 turn fitting, to restrain bag open)

PORT TSA

T-RAD
RET (w/PIP Pin)
T-RAD Holster
RET (eg-eq) (from EV2 MWS)
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RPCM R&R — TASK DATA

Tools:

EV1

EV2

PGT

PGT

7/16 Socket-9 ext

7/16 (wobble) Socket-6 ext

Round scoop

Round scoop

Russian Tie down tether

EVA Fasteners:

Fastener Head Qty Install Release Failure Turns RPM
Name Size Torque Torque Torque
(ft-Ib) (ft-Ib) (ft-1b)
RPCM Drive| 7/16 1 5.5(grnd) | 4.5 18.6 (remove) | 8 (remove) | 30
Screw 3.8 (orbit) 8.5 (install) | 6-7 (install)

EVA Connectors: None

ORU Identification:

Serial Number

Spare RPCM

Failed RPCM

X800390

Notes:
1.  The round scoop is removed for bolt driving operations to allow for visual verification of
socket engagement on the drive screw
2. Installation of tether on RPCM tether point must be oriented such that the hook is
facing the body of the RPCM. Otherwise interference between the SPDA frame and
the RPCM will not allow hook removal
Cautions:
1. Failure to use wobble socket, or socket with equivalent outer diameter, to release lock
springs can result in damage to the RPCM Drive Screw Assembly
2. Do not operate drive screw with scoop attached to microconical. The wobble socket
feature will not extend thru the round scoop
3. Failure to align and fully seat socket until lock springs have released can result in
damage to RPCM Drive Screw Assembly
4. Combined linear and rotational motion on the socket while inserting, can result in
damage to RPCM Drive Screw Assembly
5.  If worksite is left unattended at any time with just Bolt 7 and the tether tie down, the
tether must be cinched snug
Warnings:
1. RPCM may have sharp edges, use caution while handling
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RPCM R&R — TASK DATA (Cont)

EVA Interfaces on SPDA Door

—=- e}

: Eﬁ bﬁﬁ

PIP Pin
Launch Location

PIP Pin Stowage
Location

Robotic Target |

Alignment Mark

FS 7-132 EVA/123/FIN



RPCM R&R — TASK DATA (Cont)

Approximate
location of
RPCM S0-2B-D
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RPCM R&R — TASK DATA (Cont)

RPCM S0-2B_D Location on S0 SPDA

RFPCHM Drive Screw
Fai

Microconical

! _~ Robotic Target

Locking Tangs

RPCM 5
5299

Status Indicator
Crewe Preference Label e

Fart SFDA with Doar Qpen
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T-RAD DTO — TASK DATA
Tools:
EV1 (FF) EV2 (SSRMS)

See Tool Config

EVA Fasteners:

Flow rate, as determined by initial CDC line:

o Flow rate =

e Length of line = 5 inches

e Width (note that lines are 1/2 in apart) = C inches

e Thickness = B inches (note that nozzle OD is
0.75 inches and ID is 0.5 inches)

e Length of trigger pull = D sec

(5inxBxC)/D=

20 in® purge time, based on flow rate:

in® /sec

@0.2 in%/sec = 100 sec + 15 sec margin = 115 sec
@ 0.3 in*/sec = 67 sec + 15 sec margin = 82 sec
@ 0.4 in*/sec = 50 sec + 15 sec margin = 65 sec
@ 0.5 in*/sec = 40 sec + 15 sec margin = 55 sec

Fastener Name Head Size | Install Release Failure Turns RPM
Torque Torque Torque
(ft-b) (ft-Ib) (ft-Ib)
N/A
EVA Connectors:
Harness From To Conn Function
Size
N/A
Foot Restraints:
Task WIF APFR Setting
T-RAD DTO Lab-04 1,TT,C, 11

FS 7-135
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Temperature gauge on T-RAD gun ranges from 40°-120°. Tick marks are in
5° increments
When not in use, temperature sensor should be kept in ORU bag and display flap
should be closed (to keep within operational thermal range), and tip should be covered
(to protect tip)
Temperature sensor measurement could take up to 10 sec to stabilize
STA-54 usable mixed quantity = 100-110 in® (not including
non-mixed 20 in%)
Conservative quantity of mixed material used (assumes no expansion, not including
20 in® of known-purged non-mixed material):
First bead into scraper bin: diameter of .5-in, assuming 5" long cylindrical bead
with a 2x factor for slow hand
movements = T*(.5"/2)*6"*2 = 2 in®
Second bead into scraper bin: diameter of .5-in, assuming 5" long cylindrical
bead with a 2x factor for slow hand
movements = T*(.5"/2)**5"*2 = 2 in®
4 dollops into scraper bin: ~0.5 in®each = 2 in®
Wastage during initial purge ~10 in®
Purge after 3" layer = ~10 in®
Sample quantity = 78.5 in®
Total quantity: 104.5 in®
If dispense is slow, turn over 6 in 3 per purge for gun volume
Wipe STA-54 from visor as soon as possible
Holster gun when not flowing

Cautions:

Avoid contact with SSOR and WVS antennas, PLB cameras and

Ku-Band antenna during TSA Ops

Avoid touching STA-54 contaminated gloves/tools to airlock hatch sealing surface and
edges of hatch

Tools in port TSA are friction fit. Use caution when opening

Only use sides of Sample bag to stow in TSA. Avoid applying force to area where
strong box is located to prevent damage to tile samples

EV2 assist EV1 in verifying swivels do not impact tile samples

Do not squeeze T-RAD gun trigger prior to pressurization, it may cause the gun to not
flow properly

Warnings:
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T-RAD DTO — TASK DATA (Cont)

GSLOZI1ONK OIE-
SSEIGI-0LLA
90982000

VT7O= 1891355
-3{] I MNOI20710

2181 355
B | ¢

¥T70-191355 -
-308 MNOI20760

vrgufJﬂ1355-ana
B e
[

h

2
z
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-027

Flight DTO Samples with Emittance Primer. Hinge line at top of photo
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T-RAD DTO — TASK DATA (Cont)

Sample 5: Ramped Repair
—Underfill ¥4 inch, ramping aft to flush with OML
—Volume = 3(?) in®

Sample 4B: 118 Maximum Fill
—Fill 0.9 inches from the bottom, 0.2" from top
~Volume = 1.3 in°

Sample 6: Impact Sample
—¥4" underfill, cover small aft shelf

—Volume = 1.5 (?)in3

Sample 3: Multi-Level Repair
—A little on top shelf (assuming %4" underfill for volume estimates)
—4" x 4", steps are 1.33" wide, depths are 0.5", 1", 1.5"
—Volume underfilled =

(4x1.33x0.25) + (4 x 1.33x 0.75) + (4 x 1.33 x 1.25) = 12 in®
—Total cavity volume =

(4x1.33x05)+ (4x1.33x1)+ (4x1.33x1.5)=161in°

Sample 4A: 118 Minimum Fill
—Fill 0.4 inches from the bottom to just over first shelf
—Volume = 0.2in®

Sample 1: 4 x4 Sample

—Fill to OML, Tamp like repair
—4" x 4" x 2" deep
—Volume=4x4x2=Lin3

—Fill to OML, Tamp like repair
—3" dia x 1.25" deep

Sample 2A: Density Sample — Tamping

—Volume =1 x (1.5)*x 1.25 =9 in®

—3" dia x 1.25" deep
—~Volume =1 x (1.5)*x 1.25 = 9 in®

Sample 2B: Density Sample — No Tamping
—Fill to OML, can smooth but do not tamp

—3" dia x 1" deep
—Volume =1 x (1.5)°x 1 = 7.in®

Sample 2C: Deep adhesion — Very Light Tamping
—Fill to OML, Tamp only to collapse voids

Sample 2D: Shallow adhesion
—Fill to OML, Tamp like repair

—3" dia x 0.5" deep

—~Volume =1 x (1.5)*x 0.5 = 3.5 in®

FS 7-137
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T-RAD DTO — TASK DATA (Cont)

0.4in

Volume = .19222 in?

Volume = 1.262691 in?

Sample 4A — Minimum Fill

NOTE
Flight Sample orientation is 180 deg out from
fill level illustrations

FS 7-138
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T-RAD DTO — TASK DATA (Cont)

Sample 5 — Ramped Repair

Fill Level lllustration Flight Sample
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T-RAD DTO — TASK DATA (Cont)

Sample 6 — Impact Sample

L—2.24J e

Fill Level lllustration

Flight Sample (rotated to match fill level illustrations)
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T-RAD DTO — TASK DATA (Cont)

T-RAD with gun MLI installed,
top MLI flap open, EVA knob
in STOW port

T-RAD top with EVA knob removed (and dangling on lanyard).
VENT (closest to top), PRESSURE (on right), STOW (on left)
NOTE: MLI not install on canister or hose

T-RAD gun with safety in SAFE

and flow shut-off knob in OPEN

i 4 FS 7-141
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STS-123 (1JA) EVA 5 TIMELINE

EVA 5

TIME 1JA EVA 5
(HR : MIN) IV/SSRMS EV1 - Be (FF) EV2 — Fm (FF)
00:00 --- POST DEPRESS (00:05) POST DEPRESS (00:05)
A/L EGRESS AND SETUP (00:40) A/L EGRESS AND SETUP (00:40)
SRMS ungrapple OBSS
- OBSS KEEP-ALIVE UMBILICAL INSTALL (01:35) OBSS KEEP-ALIVE UMBILICAL INSTALL (01:35)
01:00 --- . Install Stanchion/avionics box . APFR setup
. Install Stanchion/avionics box
- . Mate W22/W23 connectors to A114
- SSRMS mnvr to UMBILICAL INSTALL . Install KAD . Monitor OBSS clearance
- . Mate W21 connectors to avionics box
SSRMS mnvr to PITCH posn . Install P411 connector
02:00 --- Power up OBSS KA . Verify P411 connector illuminated
SSRMS: MNVR TO EVA HANDOFF posn
- SSRMS: SEMI-MANUAL RELEASE OBSS STOW (01:15) OBSS STOW (01:15)
. Capture OBSS inboard striker bar . Capture OBSS outboard striker bar
- . Route W21 harness . Install OBSS cover
03:00 --- . OBSS stow cleanup . OBSS stow cleanup
- TBA #5 INSTALL (01:00) TBA #5 INSTALL (01:00)
. Remove cover 20 . Remove cover 20
04:00 ---
. Install TBA . Install TBA
. Install cover 20 . Install cover 20
- STBD SARJ INSPECTION (01:10) STBD SARJ INSPECTION (01:10)
. Single cover 16 inspection
- . Datum-A “divot” inspection (cover 18) . Datum-A “divot” inspection (cover 18)
05:00 ---
. Single cover inspection (covers 9, 11) . Single cover inspection (covers 6, 8)
- CLEANUP AND INGRESS (00:40) CLEANUP AND INGRESS (00:40)
06:00 ---
PRE REPRESS (00:05) PRE REPRESS (00:05)

FS 7-142
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PRE EVA 5 TOOL CONFIG

EVl
MWS
BRT (L)
RET (eg-eq)
Wire Tie
T-Bar
RET (eg-eq)
RET (eg-eq) w/PIP pin
Adj Equip Tether (2)
Wire Tie (2)
STS Small Trash Bag
Swing Arm (R)
PGT [B3 18.4ft-Ib, CAL, MTL 30.5] s/n

AIRLOCK CONFIG

PGT Battery s/n

7/16 (wobble) socket-6 ext
RET (eg-eq)
Waist Tether (2)
D-ring Extender (2)
Safety Tether (85 ft)
SAFER
WVS
Overgloves (2) donned
Ev2
MWS
BRT (L)
RET (eg-eq)
Wire Tie
T-Bar
RETs (eg-eq)
RET (eg-eq) w/PIP pin
Adj Equip Tether
Wire Tie (2)
760 digital camera and mount (tie wrapped)
ISS Small Trash Bag
Adj Eq Tether (clove-hitched, hooks in bag)
Swing Arm (R)
RET (eg-eq)
Waist Tether (2) (L — D-ring, R — extender)
D-ring Extender (2)
Safety Tether (85 ft)
SAFER
WVS
Overgloves (2) donned

Staging Bag
Fuse Tether
PGT
PGT Battery
Wire Tie Caddy
RAD
Connector Cleaner Tool Kit
Probe
Prybar
Connector Pin Straightener
Velcro/Tape Caddy
RET (eg-eq) (2) — to fuse tether strap
GP Cutters (-303 version)
RET (Lg-eq) (2) — to fuse tether strap
Ratchet Wrench w/palm wheel (2) (s/n 1011,1012)
LDTD Tether
IV Bag
Towels (2)
Contamination Detection Kit
GP Caddy (2)
Adj Thermal Mittens (2)
Socket Caddy (hatch cont) w/RET (eg-eq)
1/2 Socket-8 ext
7/16 (wobble) Socket-6 ext (spare)
DCM Plug (SAFER Hardmount) (2)
Large ORU Bag

Tether Count
RET (eg-eq) — 14
RET (Ig-eq) — 6

RET (eg-eq) w/PIP Pin — 4
Adj Eq Tether — 10

OBSS stanchion/avionics box

W22/W23 (1 tie-down strap, in clamp)

RET (eg-eq) (2) (for caps)

W21 (in TA clamp, strapped to box HH)
Tie-down straps (6 short, 2 long) (on W21)
Velcro strap from caddy below TA clamp
KAD (J225->P225, J226->P226, in TA clamps)

Adj Equip Tether

P411 connector (tether to T-handle)

RET (eg-eq)
OBSS thermal cover

RET (eg-eq)
RET (eg-eq)

Adj Eq Tether (on RET for overgloves)
RET (eg-eq) (outside of bag)
Adj Eq Tether (outside of bag)
RET (Ig-eq) (outside of bag)

FS 7-143

AIRLOCK CONFIG (Cont)

EVA Crewlock Bag #4

Kapton tape strips on door (8)
Adj Eq Tether (clove hitched to int tether point)

EVA Wipes (2)
Spare TBA mount package (engage tether hook from inside
of mount) — inside Adj tether EVA Wipe
Spare TBA bearing package — inside Adj tether EVA Wipe
Inspection mirror

RET (eg-eq) w/PIP pin
EVA Wipes (2)
Digital camera w/flash and mount (35 mm lens)

Adj Eq Tether (securing camera to outside of bag)
Adj Eq Tether (to secure covers)

85-ft safety tether on HH
RET (Ig-eq) (outside of bag)

RET (Ig-eq)

PGT [A6 18.4 ft-Ib, CAL, MTL 30.5] s/n
PGT Battery s/n
7-16 (wobble) socket-6 ext

85-ft safety tether on A/L HH

AIRLOCK EXTERIOR — ESP2

APFR w/ingres aid, WIF 2

Prior to EVA, perform the following hardware inspections:

1.
2.

3
4.
5.
U

RET cords for fraying

No red line visible on safety and waist tether load
Alleviation straps

Inspect STS trash bags for deformation/damage
Inspect EMU gloves for damage

Check MWS Baseplate for loose screws on toggle levers

se Red RETs only
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EVA 5 INHIBIT PAD

Orbiter USsSoOS
TCS PCU
L12 1. NTCS POWER — OFF

KU-BAND ANTENNA
MCC-H 1. VKU-BAND Mask — active
2. VKU-BAND EVA Protect Box — active

RCS
If EV crew < 27 ft from FRCS:
v 1. VDAP: VERN, FREE, LO Z
014,15,16 2. VRJDF F1, F2, F3, F4 MANF DRIVER (four) - OFF
LOGIC (four) — OFF
MCC-H 3. VAbove RCS config
v 4. \RCS F — ITEM 1 EXEC (*)
VJET DES F1U — ITEM 17 (*)
F3U - ITEM 19 (*)
F2U - ITEM 21 (*)

NOTE
PCUs may require up to 1 hr warm-up period before they are operational
MCC-H 1. YPCUs (two) operational in discharge mode and one of the
following:
a. CCS PCU EVA hazard control FDIR enabled
b. No more than two arrays unshunted and oriented
< 105° from the velocity vector
If one or both PCUs failed:
2. No more than two arrays unshunted and oriented < 105°
from velocity vector

Lab Window (Not Planned)
v If EV crew less than 10 ft from window or in window FOV, close window
shutter

S-BAND ANTENNAS

NOTE
Possible loss of comm when forced LL FWD antenna

v If EV crew < 2 ft from S-Band antenna:
A1R 1. S-BAND FM ANT — XMIT LOWER/RCVR UPPER
2. V\MCC, lower antenna selected

If no comm, or on MCC GO:

C3 3. S-BAND PM ANT - LL FWD
When EVA crewmember at least 2 ft away from all S-Band
upper antennas:

C3 4. S-BAND PM ANT - GPC

S-BAND (SASA) ANTENNAS

Ground

Ground Radar
MCC-H 1. VTOPO console, ground radar restrictions in place for EVA

MCC-H 1. P1 SASA - Active
2. S1 SASA — Powered down
STBD TRRJ
MCC-H 1. VDLA (1) — LOCKED at 0 or 60 deg
FPMU
MCC-H 1. FPMU power — Off
CP4 -J2,J3
MCC-H 1. VRPCM s11a-b RPC 1 — Open, close cmd inh

VRPCM s11a-b RPC 13 — Open, close cmd inh
2. YRPCM s12b-b RPC 2 — Open, close cmd inh
VRPCM s12b-b RPC 12 — Open, close cmd inh

FS 7-144
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EVA 5 INHIBIT PAD (Cont)

USOS (Cont)

SSPTS
MCC If EV crew < 2 ft from ungrounded SSPTS connector (not planned):

1. RPCM LA2A3B_D RPC 1 — Open, Close Cmd Inhibit
2. RPCM Z13B_A RPC 2 — Open, Close Cmd Inhibit
3. RPCM LA1A4A_D RPC 3 — Open, Close Cmd Inhibit
4. RPCM Z14B_A RPC 2 — Open, Close Cmd Inhibit

S3 SARJ (Locked at 300 deg)
MCC 1. VDLA 1(2) - LOCKED
2. All motor setpoints set to zero
3. All motors deselected
OR
4. Both DLAs — LOCKED

RSOS
SM Antennas
v 1. GTS — Deactivate

2. ARISS (Ham Radio) — Deactivate or VHF (144-146 MHz) TX only
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NOTES, CAUTIONS, AND WARNINGS

NOTES

—_—

Bolt install: report torque and turns

2. Boltrelease: report torque and turns if
different from published range

3. EVA connectors: after disconnection
and prior to connection; verify pin and
EMI band integrity; verify connector
free of FOD

4. Inspect QDs for damage prior to mating

5. Toolbox doors must be closed with one
latch per door when EV crew not in
immediate vicinity

6. Avoid contact with OBSS striker bars

(Vitrolube coating)

CAUTION
ISS Constraints

A. Avoid inadvertent contact with

Grapple fixture shafts (drylube)

PIP pins

EVA Crane [PMA 1]

TCS Reflectors [PMA 2,PMA 3]

APAS hardware [PMA 2,PMA 3]

CETA Lights (Z-93 paint) [LAB,S1,Node 1]

Deployed MISSEs (Columbus EPF)

Passive UMAs

MBS VDU, MCU, CRPCMs, and

Cameras (taped radiative surfaces,

silver Teflon)

10. Deployed TUS cable [Nadir CETA rail]

11. SO aft face Radiator

12. GPS Antennas (S13 paint) [SO]

13. UHF Antennas [LAB,P1]

14. ETCS Radiator flexhoses and panels
[S1,P1]

15. EETCS/PV Radiator flexhoses, bellows
and panels [P6,P4,54,S6]

16. SASA RF Group [S1,P1]

17. Heat pipe radiators [Z1]

18. PCU cathode and HCA ports [Z1]

19. Ku-Band Antenna (SGANT) dish [Z1]

20. CMG cover/shells [Z1]

21. SSRMS/SPDM Cameras

22. SPDM SJEU, EP, OTCM Radiator
surfaces

23. Open CBM petal covers and LAB
window shutter

24. FPMU [S1]

25. OTSD

26. Columbus HAM radio antennas

COENO>TRAWN =

FS 7-146

CAUTION
ISS Constraints (Cont)

B. Electrical Cables
1. Avoid bend radii < 10 times cable
diameter

C. Fiber Optic Cables
1. Avoid bend radii < 10 times cable
diameter
2. Avoid pulling on cable during
mate/demate

D. Fluid line flex hoses and QDs

1. Avoid bend radii < 5 in for hoses with
diameter < 1 in on LAB, SO0, S1, P1,
and 10-in for hoses with diameter < 1-in
on all other elements

2. Avoid bend radii < 14 in for hoses with
a diameter 2 1 in

3. Additional care should be taken to not
exceed bend radii when applying loads
at the flexible hose to rigid tube stub
interfaces

4. Ensure fluid QD booties are fully closed
prior to leaving worksite; wire tie if reqd

E. For structural reasons

1. Avoid vigorous body motions, quick
grabs and kickoffs against tether
restraints

2. Avoid performing shaking motions
(sinusoidal functions) more than four
cycles

3. Avoid kicking S1/P1 radiator beam.
If any of these occur, wait 2 to 5 min to
allow structural response to dissipate

4. Do not apply more than 33 Ibf to OBSS
while grappled by SSRMS
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NOTES, CAUTIONS, AND WARNINGS (Cont)

CAUTION (Cont)

ISS Constraints (Cont)

F. Other

1.

ITT Cannon connector: On demated
connectors, do not rotate collar or
manipulate cable/connector using collar
or connector tool

WIS Antennas: do not use as
handholds [Node 1,Lab,P6,Z1]
Lubricant from Ku-Band SGANT
gimbals [Z1], CMGs [Z1], and RTAs
Ground Strap fasteners [P6,P4,54,S6]
can contaminate EMU

MLI handholds are not rated for
crewmember translation loads

CBM petal covers may not be used as
handholds unless both launch restraint
pins are engaged

Prevent inadvertent contact of the
tether shuttle with ETRS when the
P3/S3 Tether Shuttle Stop is raised
away from the rail

CAUTION (Cont)

Shuttle Constraints

G. Avoid inadvertent contact with

1.

OBSS and SRMS Composite Sections
and Cable Harnesses

2. LCS (silver Teflon) and LDRI (silver
Teflon) and ITVC (gold foil) [OBSS]

3. WVS Antenna [ODS Truss & PLB Sill]

4. Payload Bay wire harnesses, cables,
and connectors

H. No Touch

1. LDRI diffuser [OBSS]

2. OBSS saddle contacts (when OBSS
unberthed) [OBSS]

3. Monkey fur [PLB]

4. Cameras: metallic surfaces [PLB]

5. Ku-Band Antenna black dish and gold

thermal blankets [PLB]
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NOTES, CAUTIONS, AND WARNINGS (Cont)

WARNING
ISS Constraints

A. Avoid inadvertent contact with

1. Grapple fixture targets and target pins
SSU, ECU, beta gimbal platform, mast
canister, SAW blanket boxes unless the
beta gimbal is locked and the motor is
turned off

3. Stay inboard of SARJ when active

4. Stay 2 ft from S1/P1 radiator beam
rotational envelope when beam is free
to rotate

5. Stay 5 ft from moving MT on face 1

B. Handrails
1. Handrails previously used for MISSE
attachment may not be used as a safety
tether point [A/L endcone 564 & 566,
A/L Tank 2 nad/fwd & port/fwd, P6 5389]

C. Pinch

1. NZGL connector linkage. Use caution
when mating/locking

2. ITT Cannon Connector rotating housing

3. EV side of IV Hatch during Hatch
operation (also snag hazard) [A/L]

4. LAB window shutter and CBM petal
cover linkages during operation

D. QDs
1. If QD is in FID when valve is opened
(bail fwd), QD will leak and fluid line
may whip
2. Do not rotate if in mated/valve open
config

WARNING (Cont)
ISS Constraints (Cont)

E. RF Radiation Exposure
1. Stay 3.6 ft from S-Band (SASA) high
gain Antenna when powered [S1,P1]
2. Stay 1.3 ft from S-Band (SASA) low
gain Antenna when powered [S1,P1]
3. Stay 1 ft from UHF Antenna when
powered [LAB,P1]

F. Sharp Edges

1. Inner edges of WIF sockets

2. APFR active WIF probes

3. Mating surfaces of EVA connectors.
Avoid side loads during connector mating

4. Back side of MMOD shield fasteners

5. Spring loaded captive EVA fasteners
(e.g., 6B-boxes, BMRRM, RTAS, SARJ
covers); the end of the spring may
protrude

6. PMA umbilical launch
restraints-exposed bolt threads

7. Adjustable Fuse Tether (Fish Stringer)
buckles stowed in Node Bag

8. Nickel coated braided copper Ground
Straps may contain frayed wires
[P6,P4,54,S6]

9. Z1 handrail 6061 by the Ku-Band boom
launch restraint [Z1]

10. Solar Array Blanket Box [P6,S6]

11. Keep hands away from SSRMS, SPDM,
POA LEE opening, and snares

12. Fastener threads on back of Z1 U-jumper
male FQD panel, if nutplate cap missing

13. Lifting lug near P6 handrail 5333 and
gap spanner

WARNING (Cont)
ISS Constraints (Cont)

F. Sharp Edges (Cont)
14. SPDM OTCM Gripper Jaws
15. SOLAR and EUTEF
16. Port/Aft portion of A/L circular HH

G. Thermal

1. EVA connectors with booties may
become hot if left uncovered. Handling
may need to be limited.

2. PMA handrails may be hot. Handling
may need to be limited

3. Turn off glove heaters when
comfortable temp reached to prevent
bladder damage. Do not pull fingers out
of gloves when heaters are on

4. Uncovered trunnion pins may be hot

5. SSRMS/SPDM/MBS operating
Cameras and lights may radiate large
amounts of heat

6. Stay = 1 ft away from PMAs and MMOD
shields > 270 degF if EMU sun visor up;
limit time to 15 min or less if > 300 degF

7. Stay at least 0.5 ft away from PMA and
MMOD shields > 325 degF

8. Do not touch EMU protective visor if
temp has been < -134 degF for > 15 min

9. No EMU TMG contact with PMAs and
MMOD shields > 320 degF

10. No EMU boot contact with foot restraint
when temp < -120 or > 200 degF
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NOTES, CAUTIONS, AND WARNINGS (Cont)

WARNING (Cont)
ISS Constraints (Cont)

H. Electrical Shock
1. Stay = 2 ft from ungrounded floating
connectors if not unpowered:

e SSPTS connectors [NOD1
Stbd/Fwd HR 0130, LAB Stbd/Fwd
HR 0273, PMA 2 Stbd & Port]

e MBS Cross-Connect jumpers
(translate past these using UMA
handrails)

e S0 EVA Power Cables [inside SO
Bay 00 Face 4, Bay 01 Face 3]

o ESP2 jumper [inside SO Bay 03
Face 4]

WARNING (Cont)
Shuttle Constraints

I. Arcing/Molten Debris

1. Stay = 2 ft from exposed EFGF
connector when OBSS berthed,
powered, and EFGF not grappled
[PLB]

2. Stay = 2 ft from exposed Stbd Fwd
MPM contacts [PLB]

3. Stay above PLB sill when within 1 ft of
powered ROEU connector [PLB]

J. Pinch
1. PRLA operation [PLB]

K. RF Radiation Exposure

1. Stay 3.28 ft from S-Band Antenna
when powered

2. Stay 1 ft from top and side of UHF PLB
Antenna radome surface when in high
powered mode [ODS truss]

3. Stay 0.33 ft from top and side of UHF
PLB Antenna radome surface when in
low powered mode [ODS truss]

4. Remain below the level of the PLB
door mold line for first 20 in Aft of Fwd
bulkhead when S-Band Antenna
powered [PLB]

5. Remain on the inboard side of the Stbd
slidewire (sill handrails if slidewire not
installed) for first 20 ft Aft of Fwd
bulkhead when Ku-Band Antenna
powered [PLB]

WARNING (Cont)
Shuttle Constraints (Cont)

L. Sharp Edges

1. PRLA grounding wipers [PLB]

2. LDRI baffles (Also an entrapment
hazard) [OBSS]

3. Keep hands away from SRMS EE
opening and snares

4. TCS connector backshells have
exposed threads [ODS]

M. Thermal
1. llluminated PLB lights; do not touch
2. OBSS grapple fixture shafts/cams may
be hot. Limit handling if required
3. Stay 27 ft from PRCS when powered
4. Stay 3 ft from VRCS when powered
5. Stay 3 ft from APU when operating

N. Contamination
1. Stay out of the immediate vicinity of
leaking jet or APU

O. Lasers
1. Do not look at LDRI diffuser or LCS
laser aperture window
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A/L EGRESS/SETUP (00:40)

IVISSRMS

EV1 - Be (FF)

EV2 — Fm (FF)

AJL D-ring Ext

1. SSRMS Grapple OBSS

2. WVS Software: Select page — RF camera
Sel 'Advanced Controls'
S-Band Level (two) — Max
(required after EV1 and EV2 egress Airlock)
Verify good video

3.  SRMS ungrapple OBSS
4.  SSRMS mnvr to UMBILICAL INSTALL SETUP

Initial Condition: Waist Tether (L) to A/L D-ring extender,
Waist tether (R) to EV1 85-ft safety tether ERCM. EV1
safety tether LAS hook to D-ring extender (R), safety tether
large hook to EV2 waist tether (R). Verify hooks locked;
overgloves donned

EGRESS (00:15)

1. On EV2 GO, release Waist Tether (L) from A/L D-ring
extender
2. Transfer spare 85-ft safety tether to EV2

3. Transfer C/Lk bag #1 (JLP trunnion covers) to EV2;
leave A/L RET on D-ring ext

Transfer Lg ORU bag to EV2 (on EV1 BRT RET);
leave A/L RET on D-ring ext

. Egress A/L

. YSAFER man isol vlv — open (down)

. VSAFER HCM - closed (down)

Close A/L thermal cover

Give SRMS GO for OBSS ungrapple

>

© o~ OO

SETUP (00:25)

10. Translate to CP4 (S1 zenith) via CETA spur and Face 4
11. FEairlead with Adj Eq Tether at HH 3290

Initial Condition: Waist Tether (R) to EV1 85-ft safety
tether large hook; Waist tether (L) to EV2 85-ft safety tether
ERCM. EV2 safety tether LAS hook to D-ring extender (L);
stow EV2 safety tether large hook on MWS. Verify hooks
locked; overgloves donned

EGRESS (00:15)

1. Open A/L thermal cover

2. Egress Airlock

3. Attach EV2 85-ft safety tether large hook to aft A/L D-ring
Q  Verify hook locked, reel unlocked

4. Remove EV1 85-ft safety tether large hook from EV2 waist

tether (R), attach to fwd A/L D-ring

QO  Verify hook locked, reel unlocked

5. Give EV1 GO to release Waist Tether (L)

6. Stow spare 85-ft safety tether on A/L toolbox

7. Stow C/Lk bag #1 (JLP trunnion covers) on A/L toolbox

8. Stow Lg ORU bag on EV1 BRT

9. Stay aft of hatch opening; fairlead to provide EV1 path to
CETA spur

10.VSAFER man isol viv — open (down)

11.VSAFER HCM - closed (down)

SETUP (00:25)

12. Translate to ESP2
13. RET/BRT to APFR (_,TT,H,12)/Ingress Aid from ESP2
WIF 2
14. Translate to inboard OBSS stand via CETA spur and Face 4
15. Fairlead using EV1 Adj Eq Tether at HH 3290
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OBSS KEEP-ALIVE UMBILICAL INSTALL (01:35)

IVISSRMS

EV1 - Be (FF)

EV2 — Fm (FF)

Stanchion install — torque, turns: (18.4 ft-Ib)

(26 turns)

bumpers

KAD

INSTALL STANCHION/AVIONICS BOX (00:15)

1. Inspect gloves; remove overgloves and stow on ORU bag

2. Tether and stow ORU bag on S1 HH 3289 (RET) and SO
HH 3425 (adjustable) — flap opens from ISS aft

3. Retrieve stanchion/avionics box

4. Soft dock stanchion/avionics box to CP-4 (HH outboard)

5. Transfer PGT to EV2 (on EV1 RET)

6. Receive PGT

MATE CONNECTORS (00:05)
7. Assist EV2 as reqd

INSTALL APFR (00:07)

1.

2.

Install APFR/Ingress aid in S1 WIF 05 (10,TT,H,12)

a Pull test
QO  Verify lock collar black on black
] Release RET

Inspect gloves; remove overgloves

INSTALL STANCHION/AVIONICS BOX (00:08)

o0k w

7.

Soft dock stanchion/avionics box to CP-4 (HH outboard)
BRT to HH 3290
Receive PGT (on EV1 RET)
PGT [B3 18.4 ft-Ib, CW2 30 RPM, MTL 30.5]-6 ext 7/16
[1 Tighten stanchion bolt 10 turns, until it drops out of
launch position (do not allow socket to come off bolt
head)
[1 Tighten stanchion bolt to hard stop, ~16.5 additional
turns (26.5 turns total)
Transfer PGT to EV1

MATE CONNECTORS (00:10)

8.

9.

10.

1.

NOTE

Perform the following demates from S1 PNL A114 and
stow caps in ORU bag (use 2 RETs from stanchion to bag,
BRT to 3290):
[ P2 - Deadface connector
[l P3 - Deadface connector
Open captive socks covering W22/P2 and W23/P3
Mate W22/W23 cable harness connectors to S1 PNL A114:
[ W22/P2 to J2
[ W23/P3 to J3
Secure W22/W23 to S1 HH 3289 w/integral cable tie,
as reqd

Do not handle or open KAD via the connectors

|
CAUTION
Avoid contact with the dry lube on the KAD bumpers

Do not apply more than 33 Ibf to OBSS while grappled by SSRMS

KAD/P411 INSTALL (01:15)
8. Tether and retrieve P411 connector from ORU bag; stow on

MWS

9. Retrieve W21 harness/KAD from ORU bag (attached to
avionics box)

10. Route KAD/W21 FWD of SASA,; transfer to EV2

11. Transfer OBSS cover to EV2

12. Perform ORU bag inventory; close ORU bag

KAD/P411 INSTALL (01:10)

Receive KAD/W21; temp stow on OBSS stand HH w/Adj
Receive OBSS cover

Translate to outboard OBSS stand; tether and temp stow
OBSS cover on HH 3231 (safety tether routed fwd of APFR)
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OBSS KEEP-ALIVE UMBILICAL INSTALL (01:35) (Cont)

IVISSRMS

EV1 - Be (FF)

EV2 — Fm (FF)

Large ORU Transfer Bag
Connector caps (2)
RET (eg-eq) (2)
RET (eg-eq) (2) (from OBSS cover and P411)
Adj Eq Tether (outside of bag)
RET (eg-eq) (outside of bag)
RET (eg-eq)
Adj Eq Tether (on RET for overgloves)

SSRMS: MNVR TO UMBILICAL INSTALL
SSRMS: GCA for KAD install
3. SSRMS: VBrakes on, give GO for KAD install

N =

4.  Upon completion of KAD install, give EV2 GO to
mate W21 to avionics box
5. SSRMS: Mnvr to PITCH posn (hold until LEDV)

6. SSRMS: GCA for P411 connector install
7. SSRMS: \Brakes on, give GO for P411 install

8. MCC: On EV GO, power up CP-4 (SSRMS holds in
PITCH posn); notify crew just before to power up
9. IV: If LOS, perform CP-4 power up steps
PCS S1: EPS: RPCM S11A B
RPCM S11A B — sel RPC 1
RPCM S11A B RPC 1 —cmd RPC Close Cmd — Ena (VEna)
RPC Position — Close (VCI)
RPCM S11A B —sel RPC 13
RPCM S11A B RPC 13 — cmd RPC Close Cmd — Ena (VEna)
RPC Position — Close (VCI)
PCS S1: EPS: RPCM S12B B
RPCM S12B B - sel RPC 2
RPCM S12B B RPC 2 — cmd RPC Close Cmd — Ena (VEna)
RPC Position — Close (VCI)
RPCM S12B B — sel RPC 12
RPCM S12B B RPC 12 — cmd RPC Close Cmd — Ena (VEna)
RPC Position — Close (VCI)

13. Translate to inboard OBSS stand

14. Open SSBAD (PAD on stand) feet
\Status indicator in SD (soft dock)

15. Local tether to stand; ingress APFR

16. Inspect gloves

17./Safety tether on top of W21 harness

18.VKAD in SD

19. Give SSRMS GO for MNVR TO UMBILICAL INSTALL

20. GCA SSRMS for KAD install

21. On IV GO, capture KAD to striker bar (KAD tether — ISS port)
22. Rotate KAD knob cw to CL (closed), lock knob

23.+Indicator in CL (anywhere in black CL region)

24. Remove Adj Eq Tether from KAD; stow on MWS

25. SSRMS mnvr to PITCH posn for P411 install
26. Tend W21 slack

27. GCA for P411 connector install

28. On IV GO, install P411 connector; insert PIP pin (hold EFGF
lobes and temporarily egress APFR as reqd)

29. Give MCC GO for CP4 power up (watch for OFF->ON
transition)

30. On IV/IMCC GO, verify P411 LEDs (2) are illuminated

31. Ingress APFR

15.

17.

18.
19.

20.

21.

22.
. Translate to outboard stanchion
24.

BRT to HH 3236

(5 Photograph EV1 and OBSS mnvr w/digital camera

Monitor OBSS clearance from HH 3236 or outboard OBSS
stand

Tether and temp stow digital camera on HH 3232
Translate to avionics box (after KAD GCA complete)

On IV GO, remove dummy caps from J223 and J224
(captive)

Mate W21 harness connectors to avionics box (align red
stripe on connector wing with arrow on avionics box,

rotate CW 90 deg)

[ W21/P223 to J223

[ W21/P224 to J224

[ VRed ring on both connectors NOT visible

Secure dummy connectors via Velcro strap below TA clamp

Monitor clearance during GCA
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OBSS STOW (01:15)

\%

EV1 - Be (FF)

EV2 — Fm (FF)

1. SSRMS: Mnvr to EVA Handoff posn

2. Give SSRMS GO for OBSS SEMI-MANUAL RELEASE

Y-slider PIP pin #1

OBSS CAPTURE (00:35)

-

Give GO for SSRMS mnvr to EVA Handoff posn; tend W21
slack

Attach RET to OBSS HH (after GCA complete)

Give SSRMS GO for OBSS SEMI-MANUAL RELEASE
Soft capture OBSS striker bar to inboard SSBAD

Release RET from OBSS HH

Egress APFR

ook wN

RELEASE 1st JOINT CONSTRAINT (inboard) (00:05)

7. Release Slider Knob PIP pin

8. Reposition Slider knob to position 2; re-install PIP pin in
knob

9. Rotate SSBAD knob cw to CL (closed), lock knob

10. VIndicator in CL (anywhere in black CL region)

RELEASE REMAINING JOINT CONSTRAINTS (inboard) (00:05)

11. Release Slider knob PIP pin

12. Reposition Slider knob to position 4; re-install PIP pin in
knob

13. Give EV2 GO to dock outboard end of Boom

ROUTE W21 HARNESS (00:15)

14. Route W21 harness fwd of CPDS (Charged Particle
Directional Spectrometer); attach integrated cable ties to,
HH 3426, HH 3433 (local tether to 3427)

15. Secure W21 harness slack to HH 3453 with integral cable
ties (Keep cable bend radius > 5-in)

OBSS CAPTURE (00:40)
1. Translate onto outboard OBSS stand; attach local tether
2. Open SSBAD feet

[l Status indicator in SD (soft dock)

3. Attach RET to OBSS HH (after GCA complete)

4. On EV1 GO, soft capture OBSS striker bar to outboard
SSBAD
5. Release RET from OBSS

RELEASE JOINT CONSTRAINT (outboard) (00:08)

6. Release slider knob PIP pin

7. Reposition Slider knob to position 4; re-install PIP pin in
knob

8. Rotate SSBAD knob cw to CL (closed), lock knob

9. +Indicator in CL (anywhere in black CL region)

OUTBOARD Y-SLIDER RELEASE (00:02)
10. Release Y-slider PIP pin #1 and stow in any black ring
stowage hole

OBSS COVER INSTALL (00:10)

11. Retrieve OBSS cover (HH 3231); slide over SP1

12. Attach fixed length strap to zenith SP2 T-handle

13. Cinch drawstring, attach to port/zenith SP2 tether point

14. Install Velcro flap over SP2

15. Retrieve grounding strap from pouch; route cable through
equipment hook gate on T-handle

16. Insert grounding PIP pin in outboard-most OBSS HH
(port standoff) (backup — stbd standoff on adjacent HH)

17. Verify PIP pin clocked to clear HH (grounding strap in line
with HH) and fully inserted
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OBSS STOW (01:15) (Cont)

\%

EV1 - Be (FF)

EV2 — Fm (FF)

16.

18.

19.

CLEANUP (00:15)

Inspect gloves; don overgloves (on ORU bag)

Retrieve Lg ORU Bag from S1 HH 3289 and S0 HH 3425;

transfer to EV2

Translate to A/L toolbox

Retrieve 85-ft safety tether from A/L toolbox; attach LAS
hook to D-ring ext and anchor hook to MWS

CLEANUP (00:15)

18.
19.

Retrieve digital camera (HH 3232); tether and stow on MWS
Tether and relocate APFR to S1 WIF 1 (10,TT,H,12)

O Pull test

O Verify lock collar black on black

O Release RET

Inspect gloves; don overgloves

Tether and receive Lg ORU Bag; stow on BRT

Release both safety tether from fairlead (HH 3290);

stow Adj Eq Tether on MWS

Translate to A/L (EV2 leads)

Stow Lg ORU bag in A/L on D-ring extender RET

Stow digital camera in A/L (w/int RET)

RET to PGT; stow on swing arm

RET/BRT to C/Lk bag #4 (w/85-ft safety tether and digital

camera w/flash on it)

Close A/L thermal cover
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TBA 5 INSTALL (01:00)

IVISSRMS

EV1 - Be (FF)

EV2 — Fm (FF)

INBOARD—

TBA INSTALL SETUP
1. Translate up CETA spur to S1 HH 3202 (face 1 CETA rail)
2. Tether swap to spare 85-ft safety tether on S1 HH 3202
O  Verify hook locked, reel unlocked
3. Translate to S3/S4 interface, cover 20 (face 6)

TBA INSTALL SETUP

1. Translate up CETA spur to S1 HH 3239 (face 1)

2. Tether swap to spare 85-ft safety tether on S1 HH 3239
O Verify hook locked, reel unlocked

3. Fairlead EV1 and EV2 safety tether w/Adj Eq Tether at

HH 3061
4. Translate to S3/S4 interface, cover 20 (face 6)
5. Temp stow C/Lk bag #4 on S3 HH 3061

WARNING
Sharp edge — spring loaded captive EVA fasteners (SARJ MLI cover bolts); ends of springs may protrude

|| Avoid contact with any exposed sharp edges during cover removal, TBA install, and SARJ inspection ||

e Minimize side loading of bolt head

CAUTION
The following precautions should be taken to prevent loss of inboard MLI cover fasteners during removal:
e Limit turn count to minimum required for fastener release

e Maintain axial force on fastener to compress spring during rotation

REMOVE MLI COVER 20

4. Remove overgloves

5. Attach RET between cover 20 and cover 1 (face 1)

6. PGT[A6 8.3 ft-Ib, CCW2 30RPM, MTL 30.5]-6 ext 7/16:
Release inboard MLI cover fasteners (4) = 9 turns

7. Remove MLI cover; transfer to EV2

INSTALL TBA #5

8. Receive EVA wipe from EV2

9. Use EVA wipe(s) to clean all inboard and outboard race ring
surfaces (where clamp mounts)

10. Pass EVA wipe back to EV2

11. Receive mount package from EV2 (on bag RET)

12. Verify mount clamping leg is open

13. Engage mount onto race ring, aligning mount boss with slot
in race ring

14. Close mount clamping leg

15. PGT[A3 4.8 ft-lb, CW2 30RPM, MTL 30.5]-6 ext 7/16:
Engage bolt 3 (mount bolt) exactly 2 turns

16. Release mount tether; pass to EV2

17. Receive bearing package from EV2 (on bag RET)

18. Engage bearing package onto mount, guiding bearing arm
through race ring

REMOVE MLI COVER 20

6. Remove overgloves

7. Receive MLI cover; let retract to cover 1

INSTALL TBA #5

8. Retrieve EVA Wipe(s) from C/Lk baqg #4; transfer to EV1

9. Receive EVA Wipe(s); invert to contain debris and stow in
C/LK bag #4

10. Retrieve mount package from C/Lk bag #4; pass to EV1 on
bag RET

11. Assist EV1 with mount package install

12. Let bag RET retract to bag

13. Retrieve bearing package from C/Lk bag #4; pass to EV1
on bag RET

14. Assist EV1 with bearing package install
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TBA 5 INSTALL (01:00) (Cont)

IVISSRMS

EV1 - Be (FF)

EV2 — Fm (FF)

1. Record Bolt 2:

2. Record Bolt 1:

3.  Record Bolt 3:

Final Torque Turns,

Final Torque Turns

Final Torque Turns

19.

PGT[A4 6.3 ft-Ib, CW2 30RPM, MTL 30.5]-6 ext 7/16:
Engage bolt 2 (draw bolt) ~19 turns to torque until preload
arm engages race ring (bearing package will also move
toward SARJ and mount package)

PGT[A4 6.3 ft-Ib, CW2 30RPM, MTL 30.5]-6 ext 7/16:
Engage bolt 1 (bearing preload bolt) ~7 turns to torque
Release bearing tether; pass to EV2

PGT[A3 4.8 ft-Ib, CW2 30RPM, MTL 30.5]-6 ext 7/16:
Tighten bolt 3 (mount bolt) ~7 turns to torque

Remove dust cap, transfer to EV2

Mate P1 to inboard receptacle J13 on SARJ race ring
Receive EVA wipe; stow on MWS

INSTALL MLI COVER

26.
27.

28.

Receive and install MLI cover 20

PGT[AL 2.5 ft-lb, CW2 60RPM, MTL 30.5]-6 ext 7/16:
Engage inboard MLI cover fasteners (4) ~9 turns

Release RET from cover 1; attach to cover 18 (leave other
end attached to cover 20)

15.
16.

17.
18.
19.

Let bag RET retract to bag

Move EVA wipes from Adj Eq Tether to bag RETs

Stow cap in C/Lk bag
Transfer EVA wipe to EV1
Close C/Lk bag #4

INSTALL MLI COVER

20.
21.

Pass MLI cover 20 to EV1 (still on cover 1 RET)
RET/BRT to C/Lk bag #4 (HH 3061)
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SARJ INSPECTION (01:10)

v

EV1 - BE (FF)

EV2 — FM (FF)

ISSO1BEN26040

Datum-A “divot”

CREWLOCK BAG INVENTORY

Digital camera (35 mm) w/flash and mount
Adj Eq Tether for digital camera

4 EVA wipes

Adj Equip Tether — clove hitched for 2 wipes
Inspection mirror (on RET)

Adj Eq Tether

Dust cap

o000

NOTE

Second priority: covers 16, 9, 8, 6
Third priority: cover 11

DATUM-A OUTBOARD RACE RING INSPECTION

1. Translate to SARJ cover 18

2. PGTI[AG6 (8.3), CCW2, 30.5] 6-Ext 7/16 release inboard
cover fasteners (6), 9 turns only (add single turns
incrementally as required for release)

3. Remove MLI cover 18; temp stow w/previously installed
RET and Adj Eq Tether on adjacent cover

4. Inspect backside of cover, both MLI and frame

5. Perform search on outboard race ring for Datum A ‘divot’

6. Perform visual inspection of the ‘divot’ and report conditions|

7

8

9

Attempt to remove debris from Datum A with EVA wipe
Report success of debris removal
If debris can be removed, transfer EVA wipe (inside-out
and rolled up) with debris to EV2

Retrieve cover from temp stow location and re-install
PGT[AL (2.5), CW2, 30.5] 6-Ext 7/16 drive inboard cover
fasteners (6), ~8 turns. (Partially engage all MLI cover
fasteners prior to final torque)

SARJ SINGLE COVER INSPECTION
12. Perform single cover inspection steps for cover 9 and 11
13. Share camera as reqd

SARJ CLEANUP

14. Translate to A/L safety tether (S1 HH 3202)
15. Tether swap to A/L 85-ft safety tether; stow spare on MWS
O  Verify hook locked, reel unlocked

16. Don overgloves

First priority: Datum A divot inspection (divot is expected to be under cover 18)

Cover 18 is a double wide cover (6 inboard bolts)

Covers 6, 8, 9, 11, 16 are single wide covers (4 inboard bolts)
Only use digital camera flash during night pass

Any thermal constraints will be uplinked real time

SARJ SINGLE COVER 16 INSPECTION
1. Translate to cover 16
2. Perform single cover inspection steps for cover 16

DATUM-A OUTBOARD RACE RING INSPECTION
3. Translate to cover 18; assist EV1 with Datum-A inspection

4. Receive EVA wipe from EV1; stow in C/Lk baqg #4
5. If debris cannot be removed or damage is observed,
retrieve digital camera wi/flash
6. Take images of the damage area w/digital camera
a. Focus only on the Datum A surface
b.  Attempt 6-8 photos
c. Take photos at multiple angles (focused only on
datum-A target)

SARJ SINGLE COVER INSPECTION
7. Perform single cover inspection steps for cover 6 and 8
8. Share camera as reqd

SARJ CLEANUP
9. Attach digital camera with flash to crewlock bag

10. Retrieve C/Lk bag #4; perform tool inventory

11. Release SARJ fairleads; stow Adj tether on MWS

12. Translate to A/L 85-ft safety tether (S1 HH 3239)

13. Tether swap to A/L safety tether; stow spare on MWS
Q Verify hook locked, reel unlocked

14. Don overgloves
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SARJ INSPECTION (01:10) (Cont)

Cover remove and inspection order
Double Cover 18 (Datum-A divot)

Single Cover 16
Single Cover 9
Single Cover 8
Single Cover 6
Single Cover 11

FACE 1

FAGE £

3rd single cover

4th single cover
2nd single cover

FACE 3

FACE 6 /<

33 LOOKING
OUTBOARD

TBA #5 install site

FS 7-158
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& 1stsingle cover in plan

P CAB
FACE 5

Divot region
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SARJ INSPECTION (01:10) (Cont)

v

EV1 & EV2

1.

EV1

a Cover9
d Cover 11
EV2

d Cover 16
d Cover6
a Cover8

VMCC for SCU connect and cleanup times

4. Take images of outboard race ring Datum A surface w/digital camera:

6. Retrieve SARJ cover from temp stow location and install

7. PGT[Al (2.5), CW2, 30.5] 6-Ext 7/16 drive inboard cover fasteners (4), ~8 turns. (Partially engage all MLI

SARJ SINGLE COVER INSPECTION

Perform following steps for covers 16, 9, 8, 6, 11 as time permits:

1. RET cover to adjacent cover

2. PGT[A6 (8.3), CCW2, 30.5] 6-Ext 7/16 release inboard cover fasteners (4), 9 turns only (add single turns
incrementally as required for release)

3. Remove MLI cover; temp stow w/previously attached RET and Adj Eq Tether on adjacent cover

o Inspect backside of cover, both MLI and frame

e Take 4-6 close photos of each surface to capture entire surface once photos are combined

5. If outboard race ring surface has unusual characteristics, perform the following steps:
O Retrieve tape strips from crewlock bag as reqd
O Notify IV which # tape strips are used for SARJ hardware

CAUTION
Avoid contacting Inboard race ring bearing surfaces with Kapton tape
O Collect tape samples from a single location on the outer canted surface of the outboard race ring
O Fold used tape samples in half (sticky side to sticky side) and stow in trash bag

cover fasteners prior to final torque)
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SARJ INSPECTION (01:10) (Cont)

Outer
Outboard Canted
Race Ring
Debris
Inspection
Datum A

Photos (4-8)

|  Cover: 18 (divot) 16 9 8 6 11
Back side of MLI cover and
frame
General Condition
Tape strip #:

Photos (4-6)

Photos (4-6)

Photos (4-6)

Photos (4-6)

Photos (4-6)

MLI Cover (torque/turns)
Rem: A6, CCW2, 30.5
Inst: A1, CW2, 30.5

FS 7-160

EVA/123/FIN



EVA 5 CLEANUP/INGRESS (00:40)

\%

EV1 - Be (FF)

EV2 — Fm (FF)

1. Perform WVS PWRDN (P/TV, WVS Cue Card)

CLEANUP (00:25)
1. Perform tool inventory
2. Translate to Airlock

INGRESS (00:15)
3. Open A/L Thermal Cover
4. Ingress A/L
5.  Attach Waist Tether (R) to UIA D-ring
O  Verify hook locked, reel unlocked
6. Tether and stow C/Lk bag #4 in A/L; release EV2 BRT RET

7. Give EV2 GO for EV1 Safety Tether release; stow Ig hook
on MWS

8. Remove SCU from stowage pouch

9. Remove DCM cover, Velcro to DCM

10. Connect SCU DCM, VSCU locked

11. Water — OFF (fwd); expect H20 IS OFF msg

CLEANUP (00:25)
1. Perform tool inventory
2. Translate to Airlock

INGRESS (00:15)

3. Transfer C/Lk bag #4 to EV1 (on BRT RET)

4. Attach Waist tether to A/L D-ring extender, verify hook
locked

5.  On EV1 GO, release EV1 Safety tether Ig hook from fwd
tether point; pass hook to EV1

6. Release EV2 85-ft Safety Tether Ig hook from aft tether
point; stow on MWS

7. Ingress A/L

8. Close thermal cover, attach Velcro strap

9. Remove SCU from stowage pouch

10. Remove DCM cover, Velcro to DCM

11. Connect SCU DCM, VSCU locked

12. Water — OFF (fwd); expect H20 IS OFF msg

CAUTION
Do not close hatch until EMU water off for 2 min

13. Verify no hardware blocking hatch

14. EV Hatch Handle — Preclose (black pie region)
15. EV Hatch — close and lock

16. Go to PRE-REPRESS Cue Card
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GET-AHEAD — NODE MMOD SHIELD CLEANUP (01:00)

\%

EV1 - Be (FF)

See task data (FS 7-185) for Plan B and C photos

Setup

1.

Translate to Node LAN cable shield (Node FWD port);
shield C2-02

EV2 — Fm (FF)
Setup
1. Retrieve C/Lk bag #2
2.  Translate to Node LAN cable shield (Node FWD port);

2. BRT to Lab HR 0209 using Lab nadir port path; shield C2-02
3.  Assess alignment; may need to loosen Adj tethers 3.  Temp stow C/Lk bag #2 on HR 0208
4.  Fairlead tether clear of C2-02
5. BRT orlocal tether to HR 140
6.  Attempt installation of MMOD shield; provide basic
alignment and shield manipulation per EV2 directions
Plan A Plan A
4.  Attempt installation of center and nadir fasteners 7.  Attempt installation of zenith fastener (2 of 3 fasteners
(2 of 3 fasteners required) required)
5. If successful, skip to cleanup; if unsuccessful, go to Plan B 8.  If successful, skip to cleanup; if unsuccessful, go to Plan B
Plan B
Plan B 9.  Wire tie shield in place (1 wire tie = 1 Dzus)
6.  Wire tie shield in place (1 wire tie = 1 Dzus)
NOTE
Wire tie must positively capture the Dzus fastener (either 2 wraps around or 1 wrap and a double twist)
and positively capture structure on the Lab.
Wire tie must pull shield flat against structure and in toward centerline of module.
Verify both ends of wire tie attached securely so that if wire tie breaks each end will still be attached
7.  Take closeout photos of shield and tiedown
8.  If successful, skip to cleanup; if unsuccessful, go to Plan C 10. Take closeout photos of shield and tiedown
11.  If successful, skip to cleanup; if unsuccessful, go to Plan C
Plan C Plan C
12. Retrieve Long Duration Tie Down Tether (LDTDT) from
C/Lk bag #2
9. Install LDTDT to stretch across the shield (HR 145 stbd/nadir | 13. Install LDTDT to stretch across the shield ((HR 145 stbd/nadir
standoff to HR 142 zenith standoff) standoff to HR 142 zenith standoff)
10. Install Adj from T tool to HR 0141 (13A Adj tethers may not 14. Install new Adj from T tool to HR 0141 (13A Adj tethers
remain EVA) may not remain EVA)
11. After ~5 min revisit LDTD and retighten; strap may loosen 15. After ~5 min revisit LDTD and retighten; strap may loosen

due to stretching

due to stretching
16. Take closeout photos of shield and tiedown
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GET-AHEAD — NODE MMOD SHIELD CLEANUP (01:00) (Cont)

\%

APFR Settings:
Node WIF 5 [4,QQ,G,12] or [4,PP,J,12]

13.
14.

trash bag (13A adj tethers left EVA may not be used and
must be returned to Houston)

Perform Tool Inventory

Inspect gloves

EV1 - Be (FF) EV2 — Fm (FF)
Cleanup Cleanup
12. Retrieve 3 Adj Tethers that were installed on shield; stow in

17. Perform Tool Inventory (including C/Lk Bag)
18. Retrieve C/Lk Bag #2; attach to BRT
19. Inspect gloves
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POST EVA 5 TOOL CONFIG

EVl
MWS
BRT (L)
RET (eg-eq)
Wire Tie
T-Bar
RET (eg-eq)
RET (eg-eq) w/PIP pin
Adj Equip Tether (2) (1 from KAD)
Wire Tie (2)
STS Small Trash Bag
Spare 85-ft safety tether
Swing Arm (R)
PGT
7/16 (wobble) socket-6 ext
RET (eg-eq)
Waist Tether (2)
D-ring Extender (2)
Safety Tether (85 ft)
SAFER
WVS
Overgloves (2) donned

EV2
MWS
BRT (L)
RET (eg-eq)
Wire Tie
T-Bar
RETSs (eg-eq)
RET (eg-eq) w/PIP pin
Adj Equip Tether (2) (1 from fairlead)
Wire Tie (3)
ISS Small Trash Bag
Adj Eq Tether (clove-hitched, hooks in bag)
Swing Arm (R)
PGT
7/16 (wobble) socket-6 ext
RET (eg-eq)
Waist Tether (2) (L — D-ring, R — extender)
D-ring Extender (2)
Safety Tether (85 ft)
SAFER
WVS
Overgloves (2) donned

AIRLOCK CONFIG

760 digital camera and mount (tie wrapped)
RET (Ig-eq)

Large ORU Bag

Connector caps (2)
RET (eq-eq) (2)
RET (eg-eq) (2) (from OBSS cover and P411)
Adj Eq Tether (outside of bag)
RET (eg-eq) (outside of bag)
RET (eg-eq)
Adj Eq Tether (on RET for overgloves)

EVA Crewlock Bag #4

Kapton tape strips on door (8, may be in trash bag)
Adj Eq Tether (clove hitched to int tether point)
EVA Wipes (4)
Dust cap
Inspection mirror
RET (eg-eq)
Digital camera w/flash and mount (35 mm lens)
Adj Eq Tether (securing camera to outside of bag)
Adj Eq tether
Spare 85-ft safety tether on HH
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OBSS KEEP-ALIVE UMBILICAL INSTALL — TASK DATA

Estimated Task Duration: Notes:
With RMS Without RMS 1. Do not handle avionics box via the EVA connectors or caps
One EV Crew NA NA 2. Gold contact pins on KAD can contact the pins on opposite arm. Use caution when
Two EV Crew NA 01:00 closing KAD
Tools: 3. Do not handle or open KAD via connectors
EV1 (FF) EV2 (FF) 4. W21 harness bend radius should be > 5-in
PGT 6-in ext — 7/16 5. W22 harness bend radius should be > 3-in
6. W23 harness bend radius should be > 5-in
EVA Fasteners:
Fastener Name | Label | Head | Qty Install Release Failure Turns RPM Cautions:
Size -(l;toig)ue ‘(I'f:):g)ue ;rf?'l'g)ue 1. Avoid contact with dry lube on KAD bumpers
Stanchion boit /16 1 184 555 165 265 ) 2. Do not apply more than 33 Ibf to OBSS while grappled by SSRMS
Warnings:
EVA Connectors:
Harness From To Clamps (#) | Conn Function
Size
W21 Avionics box | KAD TBD TBD (2) | OBSS heater power
W22/W23 PNL A114 Avionics box TBD TBD (2) | OBSS heater power
ORU/Item Qty Part Number M(I%S)S Volume (in)
Avionics box,
Stanchion, Harness 1 260213-206829-551 67.3
W22/W23
Harness W21 1 260213-207103-551 12.7
KAD 1 260213-206807-551 17.5
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OBSS KEEP-ALIVE UMBILICAL INSTALL — TASK DATA (Cont)

(2) EVA Cannectors >\’1

Avionics Boxas

{2) EVA Connectors

Translation Path to wdrksite

Extansion Power Cable

/ Harness (W21) 2
"'h-.___‘_\_\_‘__-_\_-‘-— . ____'____,..--"""-

I e
e T
A=

e

| EVA Base Plate Fitting

- ,-J_'.'.
& /; \
gt
KAD {Modified ,}7/
{ / 1SS Interface Power

PAD
) (2) EVA Zero-G Conneclors | Cable Harness
W22 and W23)

OBSS KA Umbilical components

FS 7-166 EVA/123/FIN



OBSS KEEP-ALIVE UMBILICAL INSTALL — TASK DATA (Cont)

Connector Socks J223

Velcro strap
for dummy
caps J223
and J224

Tie Down Straps fg
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OBSS KEEP-ALIVE UMBILICAL INSTALL — TASK DATA (Cont)

IBA Forward

ﬁ __— Transition
\ X-Guide

KAD Assy A114 Connecto

Panel

\er" W21 Cable Harness
W22/W?23 Cable Harness

" CAMERA ASSY
T MOUNT

“. Alignment
hole

P

S1 Truss

Deadface
Connectors
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OBSS KEEP-ALIVE UMBILICAL INSTALL — TASK DATA (Cont)

KAD in CL position — installed on OBSS
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OBSS KEEP-ALIVE UMBILICAL INSTALL — TASK DATA (Cont)

P411 Connector Install

No tether point
on flight unit

Guide Wings
2 Places
(Coarse Alignment)

Contact between plate
and Guide Wings
stops cover movement

EFGF Abutment Plate
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OBSS STOW - TASK DATA

Estimated Task Duration:

With RMS Without RMS

One EV Crew NA NA

Two EV Crew NA 01:00
Tools:

EV1 (FF) EV2 (FF)

PGT 6-in ext — 7/16
EVA Fasteners:

Fastener Name | Label Head | Qty Install Release Failure Turns RPM

Size Torque Torque Torque
(ft-1b) (ft-Ib) (ft-b)

Outboard bolt#1 | 7/16 1 18.4 18.4 13.8 30

stanchion clamp
Foot Restraints:

Task WIF APFR Setting

Inboard striker bar capture in S1 WIF 05 10,TT,H,12

Notes:

Cautions:

Warnings:

FS 7-171

EVA/123/FIN



OBSS STOW — TASK DATA (Cont)

S1 ZENITH VIEW

L)

Note: Flight HH is
on opposite side

Mid OBSS Outboard

; Sensor End _
& ; . I;-
E 5 e

e [E—

iy =
4] | 2 i
1‘“ b

i,

Zenith View — looking nadir

e e
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OBSS STOW — TASK DATA (Cont)

Slider knob and PIP pin

\"-."\ W
'w,'t." Y
\‘% ! \‘- W o Spring Loaded Locking Pin
Extender bolts 2 and 34“{\ <\
(spring loaded out) \,\,;':
=

Boom Stand (OSE) — Overview
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OBSS STOW — TASK DATA (Cont)

EAS Attachment Assembly

Cover cutout for viewing of
trunnion clamping mechanism

Trunnion Guide

Contingency EVA release bolts (4) for
release of EAS clamp if drive bolt fails

\ Clamp Bolt 1
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OBSS STOW — TASK DATA (Cont)

PAD and Slider Assembly

— ~ | | PAD Slider PIP pin
— 1| | launch position

L . Capture PIP pins
. : =, for mounting to
==, extender U-joint

)|

I
/ -

i
g-c:
=

o@ee

=8

\

Grounding bolt,

PIP pin stowage holes (3); mates to U-joint

note stowage holes are
outlined in black
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OBSS STOW — TASK DATA (Cont)
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OBSS STOW — TASK DATA (Cont)

OBSS Cover

T-handle

Grounding strap
must be in line
ith HH

Grounding st h b e _
rounding strap pouc 7 o X OBSS Cover Grounding Pin
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TBA INSTALL — TASK DATA

Estimated Task Duration:

With RMS Without RMS
One EV Crew N/A N/A
Two EV Crew N/A 01:15
Tools:
EV1 EV2
PGT
7/16 (wobble) Socket — 6 ext
Crewlock EVA Bag
TBA (spare)
EVA Fasteners:
Fastener Name | Label Head | Qty Install Release Failure Turns | RPM
Size Torque Torque Torque
(ft-Ib) (ft-Ib) (ft-Ib)
SARJ Cover Bolts| N/A 40r6 | 7/16-in 0.8-3.8 Expect: 3.4 Remv: 13.7( 7-9 30
on-orbit PGT: 8.3 Inst: 3.8
TBA Bearing 1 1 7/16-in N/A PGT: 6.3 Remv: 32.5| 5-7 30
Preload Bolt
TBA Draw Bolt 2 1 7/16-in N/A PGT: 6.3 Remv: 30.0|10.5-13] 30
TBA Mount Bolt 3 1 7/16-in N/A PGT: 4.8 Remv: 15.8| 4-6 30
EVA Connectors:
Harness From To Clamps (#) | Conn Function
Size
TBA electrical Hardwired to SARJ Inboard 0 15 Power and data to
harness P1 TBA connector J13 TBA
Foot Restraints:
Task WIF APFR Setting

Not Required

ORU Mass: 16 Ibs
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ohtassembly installed on SARJ ring

Trundle bearing and mount assembly
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TBA INSTALL — TASK DATA (Cont)

TBA Reference Info:

TBA S3 TBA MLI | # MLI S3 Inboard
Location Serial Cover SARJ Conn
Number Number Bolts Label
(Type)

TBA5 TBA-1026 [ 20 | 4(DLA) | J13(INBD)
TBAG6 TBA-1017 1 6 J14(INBD)
TBA7 TBA-1036 2 6 J15(INBD)
TBA8 TBA-1031 5 4 (DLA) | J16(INBD)
TBA9 TBA-1030 5 4 (DLA) J17(INBD)
TBA10 TBA-1037 7 6 J18(INBD)
TBA11 TBA-1023 10 6 J19(INBD)
TBA12 TBA-1034 12 6 J20(INBD)
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Notes:

Cautions:
1.

Each TBA ORU consists of a bearing package and a mount assembly,
which are a matched drilled set. They are always removed and replaced
together, but must be separated to do so

Two spare TBA assembies where flown on ULF-1 (s/n 1038, s/n 1039)
Part number for bearing package: 06887 5846485. Part number for
mount package: 55864 400K100

TBAs adjacent to DLAs have specific tether requirements. During
installation of new mount assemblies in these locations, the tether must
be engaged outward from the inside on the mount, else the rigid side of
the tether hook will become trapped between the DLA and TBA tether
point, prohibiting hook removal after the mount has been installed

The mount bolt (Bolt 3) is springloaded. When depressed with enough
force (approximately 2 Ibs), the bolt end pushes against the threaded
interface, overcoming the two ball detents that hold the clamping leg in
the closed position. The clamping leg will then spring open, freeing the
mount from the race ring. In order to engage the treads during TBA
installation, rotation of the bolt must begin prior to pressing in on the
fastener to preclude inadvertent opening of the clamping leg

The mount bolt (Bolt 3) must be partially released during bearing
installation and removal to increase tolerance between the bearing and
mount interface

Tether-hook must be removed from mount during bearing package
installation and removal due to interference

Clamping leg closure is accomplished by placing gloved hand through
gap in the two race rings and pressing clamp against ring

DLA covers may require 2 crewmembers to reinstall due to size and tight
clearances

Verify electrical power is removed from ORU prior to demating
connectors to prevent equipment damage cause by voltage transients
and signal degradation

SARJ Race Ring is not tolerant to nicks and scratches. Exercise care
within the vicinity of the Race Ring while handling components

Do not reengage outboard MLI cover spring clamps during re-installation
of cover. Spring clamp engagement will preclude future SARJ rotation

Warnings:

1.

2.

Verify SARJ is locked (one DLA locked, one DLA engaged) to prevent
rotation while EV crew is in vicinity of rotational plane plus 6 feet

Verify electrical power is removed from ORU prior to this task to prevent
injury to crew or damage to EMU caused by arching
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TBA INSTALL — TASK DATA (Cont)

Slot in Race Ring to align Mount Boss

Mount Assy on Race Ring, mount clamp leg
open (initial position)

Mount Assy on Race Ring, mount clamp leg
closed (final position)

Mount Assembly installed on SARJ ring
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TBA INSTALL — TASK DATA (Cont)

Roller Bearings ‘ Inner bearing — stationary | | Outer bearing —rotates

—= |
- el )
el "
Iy \
"
—

| s d—
‘;;(:.

Inspect Cable for Frays Insets show frayed cable on ground unit
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TBA INSTALL — TASK DATA (Cont)

DRAW SCREW

- LEFT GUIDE RAIL

INSERT BEARING PACKAGE ASSEMBLY

SLIDE BEARING PACKAGE ASSEMBLY
INTO MOUNT ASSEMBLY INTO MOUNT UNTIL DRAW SCREW
ENGAGES ITS INSERT

PRELOAD BOLT

MOUNT SCREW

DRIVING BEARING PACKAGE ASSEMBLY ENGAGE AND TORQUE PRELOAD
REMAINDER OF ITS TRAVEL WITH BOLT AND MOUNT SCREW
DRAW SCREW AUTOMATICALLY CLOSES

PRELOAD ARM

Bearing Package Assembly Installation Steps
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SARJ INSPECTION — TASK DATA

Warnings:

Tools:
EV1 (FF) EV3 (FF) T
See Tool Config 2.
EVA Fasteners: 3.
Fastener | Label | Qty | Head Install Release Failure |Turns| RPM 4
Name Size | Torque Torque Torque '
(ft-b) (ft-1b) (ft-b)
SARJ N/A | 4or6 | 7/16" | 0.8-3.8 |Expect: 3.4/ Remv: 7-9 30
Cover on-orbit | PGT: 8.3 13.7
Bolts Inst: 3.8

EVA Connectors: NA

Foot Restraints: NA

Notes:

oohwh=

o N

10.

First priority: Datum A divot inspection (divot is expected to be under cover 18)
Second priority: covers 16, 9, 8, 6

Third priority: cover 11

Cover 18 is a double wide cover (6 inboard bolts)

Covers 6, 8, 9, 11, 16 are single wide covers (4 inboard bolts)

For single cover inspections, perform best effort visual assessments of all adjacent
structure

Because STBD TRRJ will continue to rotate, tether line fairleads are required on face 1
Any one additional cover in the Cover to Cover 13 group may be removed for up to
1.5 hr

Any two additional covers in the Cover 1 to Cover 13 group may be removed for up to
0.5 hr. Both additional covers must be reinstalled before the expiration of the 0.5 hr
clock to prevent TBA over-temperature conditions

Cover 7 was previously removed

Cautions:

1.
2.

Do not use tape on inboard race ring or gear teeth
The following precautions should be observed to prevent loss of inboard MLI cover
fasteners during removal:

e Limit turn count to minimum required for fastener release

e Minimize side loading of bolt head

e Maintain axial force on fastener to compress spring during rotation
SARJ Race Ring is not tolerant to nicks and scratches. Exercise care within the vicinity
of the Race Ring while handling components
Do not reengage outboard MLI cover spring clamps during re-installation of cover.
Spring clamp engagement will preclude future SARJ rotation
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Sharp edge — spring loaded captive EVA fasteners (SARJ MLI cover bolts); ends of
springs may protrude

Potential exists for sharp edge hazards on the TBA bearing package and mount.
Attempt to limit contact to tether points only

Avoid contact with any exposed sharp edges during cover removal and SARJ
inspection

Verify SARJ is locked (one DLA locked, one DLA engaged) to prevent rotation while EV
crew is in vicinity of rotational plane plus 6 feet
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SARJ INSPECTION — TASK DATA (Cont)

ISE0IGED26040
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NODE MMOD SHIELD CLEANUP — TASK DATA

Body Positioning
for Node Shield

Wo938 P211 __

Wo03939 Cable

Brace under

Node1 HRO145

1 EVA cable tie
or wire tie i

J211 on Node1

.

Plan C

FS 7-185

GET-AHEADS

Node1 HR 0140

WO0939 exits under
NOD1/C2-02 shield

Node1l HRO141

HR Mounting

iy .—  Bracket

' W0939 J2

»n
HR 145 g™

= =
F’ - A.q
._‘l - -
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GET-AHEADS

STS-123 (1JA) GET-AHEAD — JLP TRUNNION/KEEL COVER INSTALL (00:55)

v

EV1/EV2

TOOL CONFIG:

O EVA Crewlock Bag #1

O JLP trunnion/keel covers (5)
O RET (eg-eq), to TRC-10
O
O

RET (eg-lg) (outside of bag)

Spare 85-ft safety tether

~--TRC 06--—
~--TRC 08--—
~--TRC 07--—
~--TRC 09~
~--TRC 10--—

Perform the following tasks as time permits at the end of EVA 3, 4, or 5:

Translate to A/L; open thermal cover

RET/BRT to C/Lk bag #1 (JLP trunnion covers)
Close thermal cover

Translate to Lab/Node 2 interface

SETUP (00:10)

RN~

(No tether swap required on EVA 3 if anchored to Node 2 HH 0310)
Q Verify hook locked, reel unlocked
6. Translate to JLP HH 1251 (stbd-nadir); tether and stow C/Lk bag on HH 1260

NOTE
Alignment arrows on trunnion covers point ISS fwd
Alignment arrow on keel cover points zenith

STBD COVER INSTALL (00:10)

7. Retrieve MLI cover TRC-06 from C/Lk bag #1; install on stbd-nadir trunnion

8. VEleven (11) velcro tabs mated (#8G — grounding tab)

9. Retrieve MLI cover TRC-08 from C/Lk bag; translate to stbd-zenith trunnion (use fwd HH)
10. Install MLI cover TRC-08 on stbd-zenith trunnion

11.\Eleven (11) velcro tabs mated (#5G — grounding tab)

PORT COVER INSTALL (00:15)

12. Tether, retrieve C/Lk bag #1; translate to port-nadir trunnion

13. Temp stow C/Lk bag #1 on HH 1225

14. Retrieve MLI cover TRC-07 from C/Lk bag; install on port-nadir trunnion
15.\Ten (10) velcro tabs mated (#7G — grounding tab)

16. Retrieve MLI cover TRC-09 from C/Lk bag; translate to port-zenith trunnion
17. Install MLI cover TRC-09 on port-zenith trunnion

18.Six (8) velcro tabs mated (#3G — grounding tab)

KEEL COVER INSTALL (00:10)

19. Retrieve MLI cover TRC-10 from C/Lk bag #1; translate to keel pin (fwd-zenith)
20. Install TRC-10 on keel pin

21.VFive (5) Velcro tabs mated (#5G — grounding tab)

CLEANUP (00:10)

22. Tether, retrieve C/Lk bag #1 from JLP HH 1225

23. Inspect gloves

24. Tether swap to A/L safety tether at Node 2 HH 0370/Lab2 HH 0271 (or Node 2 HH 0310)
Q Verify hook locked, reel unlocked

25. Stow 85-ft safety tether on MWS or C/Lk bag #1

Tether swap to Node 2 HH 0370 using spare 85-ft safety tether (Stow A/L safety tether on Lab HH 0271)
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JLP TRUNNION COVER INSTALL — TASK DATA

Estimated Task Duration:

Without SSRMS
One EV Crew 01:00
Two EV Crew NA
Tools:
EV1 (FF)
C/Lk bag

JLP trunnion covers (4)

JLP keel pin cover

ORUs/Loose items:

ORU/Item Qty i ’\:;mber’ Mass (Ib) Volume (in®)
JLP Trunnion MLI Cover | 1 TRC-06 1.8 38.2x31.1x5.5
(stbd-nadir)
JLP Trunnion MLI Cover | 1 TRC-07 1.8 38.2x31.1x5.5
(port-nadir)
JLP Trunnion MLI Cover | 1 TRC-08 1.8 Approx. 38.2x31.1x5.5
(stbd-zenith)
JLP Trunnion MLI Cover | 1 TRC-09 1.8 Approx. 38.2x31.1x5.5
(port-zenith)
JLP Keel pin MLI Cover 1 TRC-10 0.9 26(dia.)x15

Notes:

Cautions:

Warnings:
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JLP TRUNNION COVER INSTALL — TASK DATA (Cont)

TRC-06 (stbd-nadir)

TRC-07 (port-nadir)

FS 7-188 EVA/123/FIN



JLP TRUNNION COVER INSTALL — TASK DATA (Cont)

TRC-08 (stbd-zenith)

TRC-09 (port-zenith)
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JLP TRUNNION COVER INSTALL — TASK DATA (Cont)

TRC-06, TRC-08 (STBD side) —
not visible ’

L 3 R

JLP trunnion/keel cover Iocatis

/]
JLP keel (TRC-10) align arrow and Velcro
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STS-123 (1JA) GET-AHEAD — SO SAFETY TETHER LAS INSPECTION

v EV1/EV2

Lightly pull sheath in this direction Perform the following tasks as time permits during any EVA:

S0 SAFETY TETHER INSPECTION (00:15)
1. Translate to SO HH 3539 and HH 3530 (face 6, port of Lab)
2. Inspect both 55-ft safety tethers (#60 and #70):

a. Take note of current sheath status and whether sheath appears to be evenly distributed on LAS of tether

Un acceptable tig ht bunchi ng b.  Gently smooth sheath away from red indicator end (opposite label end) slightly less than one hand's width

c. To verify integrity of tack stitches, lightly pull on sheath. If tack stitches are not present it will take very little
force to expose the entire red indicator

NOTE
It is possible to expose a small amount of red indicator when pulling on the sheath.
This is normal and may be pushed back in place

d. If nored indicator is seen, restow tether

e. If red indicator is showing, bring safety tether inside. (Safety tether is NO-GO for crew restraint)

Tack stitches to be verified go all the way
through the tether

Shows acceptable amount of Red showing.
Depending on tolerances, red may show

FS 7-191 EVA/123/FIN



STS-123 (1JA) GET-AHEAD — RETURN TOOLS TO EXTERNAL STOWAGE LOCATION

v EV1/EV2
NOTE Perform following tasks as time permits during EVAs 3, 4, or 5:
o AL T;olbox: Slider feature located in center slot STOW RATCHET WRENCHES IN Z1 TOOLBOXES (00:15)
only (#3) . . Translate to A/L
e Z1/CETA Toolbox: Slider feature located in all Retrieve Ratchet Wrench w/palm wheel (2, s/n 1011 & 1012) from staging bag; stow on MWS
slots Translate to Z1 stbd toolbox; stow 1 Ratchet Wrench on slot #3 board

Close at least 1 latch per door
Translate to Z1 port toolbox; stow 1 Ratchet Wrench on slot #3 board
Close at least 1 latch per door

oA WN =~

STOW GP CUTTERS IN A/L TOOLBOX (00:10)

7. Translate to A/L

8. Retrieve GP cutters (-303 version) from staging bag; stow on MWS
9

1

. Translate to port A/L toolbox; stow GP cutters on door panel #9
0. Close at least 1 latch per door

Z1 TOOLBOX LAYOUT A/L TOOLBOX LAYOUT

ROUND TMBOARD  RATCHET BOARD

18" SOCKET PANEL SQUARE TM BOARD  CHEATER BAR PANEL T
T ( ﬁ; A [z b - - B f _%;h: \
25 NP S / = ; =—f— 9

5B
‘o
i
i
2

Eo 4 bg::::::::::?lﬂ-
1 2 3 4 5
[0t }Iﬂ 105 |I+! P
:: n n n o o
= ° ° n n n n
n 1] n n
n 1] n n
n 1] n n
n 1] n n
1] n n
} n n :: H
u : u %@
I g A @ O ) —

21}

% ok \g

SOCKET BOARD TRASH BAG BOARD

DOORS SHOWN REMOVED AND ROTATED 180"
FROM CLOSED POSITION FOR CLARITY.
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STS-123 (1JA) GET-AHEAD — REMOVE EBSC TARGET COVER

EV1/EV2

Perform following task as time permits during any EVA:

REMOVE EBCS TARGET COVER (00:10)
1. Translate to EBCS target (MT zenith)

2.  Remove EBCS target cover; stow on backside of target assembly
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TOOLS AND STOWAGE

PORT LIGHTWEIGHT TOOL STOWAGE ASSEMBLY (TSA)....ccccccevvnnen. TEMP FS 8-2
PGT CHECKOUT ... e 8-3
PGSC-PGT CONNECTION (A31P AND 760XD) .....cooiiiiiiiiieiiiee e 8-4
PROGRAM PGT SETTINGS ...t 8-5
DOWNLOAD/ERASE EVENT LOG ... 8-5
PGT CONTINGENCIES. ..o 8-6
PGT STANDARD SETTINGS ... 8-7
CLPA IVA UNPACKING PROCEDURE ........ooiiiiiieiiie e FS 8-9
T-RAD IV PREPARATION ...t FS 8-13
TEMPERATURE SENSOR ASSEMBLY ... FS 8-16
T-RAD TRANSFER . ....coiiiiie et e FS 8-16
CIPA DISCARD CONTAINER (CDC) MARKING ..o FS 8-17
DTO SAMPLE BAG ASSEMBLY ....ooiiiiie e FS 8-18
OBSS KA AVIONICS BOX SETUP AND TRANSFER .....ccooiiiiiiiie e, FS 8-19
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TOOLS AND
STOWAGE

PORT LIGHTWEIGHT TOOL STOWAGE ASSEMBLY (TSA)

H AFT TOOL TRAY W
I

HARD WALL CUSHION

This volume is flown empty

3-Pt Latch Tools (2)

To access PAD and PBA socket,
pull this cushion out (cushion is tethered)
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CLPA IVA UNPACKING PROCEDURE |

CAUTION
Extreme care should be exercised to avoid touching the white thermal
paint on the camera, as it is easily removed. Scuffing the paint may
reduce the CLPA life due to overheating, or it may reduce the allowed
operational timelines to prevent overheating
The electrical grounding tabs and the connectors at the base of the
unit should not be touched
The unit has awkward center of mass, making it uncomfortable to
handle. When possible, it is recommended to hold the unit from the
tether point and micro fixture

—

Remove package from CTB by pulling bag away from package (figure 1)
2. Remove bottom cushions and stow in CTB bag
3. Release belts, pull-tabs, and beta cloth cover (in order); fold beta cloth cover
on itself
4. Open two shells to expose mounted CLPA on base plate and ORU Interface
(figure 2)
5. Using a ratchet wrench w/7/16-in socket, drive EVA bolt ccw,
~ 22-23 turns. NOTE: Running torque should not exceed 75 in-Ib (figure 3)
6. Verify EVA bolt driven out to hard stop
7. The CLPA should slide freely from the base plate. It maybe necessary to
loosen the four nuts on top of the alignment guides (figure 4)
8. Install Sq scoop, place CLPA in Med ORU bag
9. Close shells on base. Secure Velcro straps, belts and beta cloth blanket cover
10. Store Protective Case for packaging and return of a future failed unit
11. Transfer CLPA to ISS JOINT A/L
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CUSHIOM, CLPA CORMER —

CLFA PROTECTIVE BOX

CAMERA, LIGHT &
PANSTILT ORU ASSY

Ao CUSHION, CLPA LOWER
......

" Y| Y
T 5 (5
7 i un
L WY

CTB TRIPLE

? [DWG) WORK

3 [DWG] WORK

Figure 2
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GUIDE

ALIGMNMENT

Eva INTERFACE,
TORGQUE TO 25 LB-IN

2 [DWG) WORK

Figure 3

ALIGNMENT GUIDE

KAPTOM TAPE

RECOMMERNDED LOCATIOMN
FOR

2 [DWG) WORK

Figure 4

EVA/123/FIN
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OUTER BASE PLATE —

INMNER BASE PLATE
BOTTOM BASE PLATE NUT 14)

2 [DWG) WORK

Figure 5
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T-RAD IV PREPARATION I

WARNING
Do not perform this procedure until given a GO from MCC-H

1. On MCC-H GO, obtain latex gloves (WCS glove dispenser) and goggles
(CCKin MA9N)

2. Remove T-RAD from stowage location (Double Locker MASD/F)

3. Remove 5" nozzle from nozzle cushion (small block of foam stowed with
T-RAD); remove Kapton tape from ends

4. Visually inspect clear areas of containment bag for milky-white, oily liquid and
inspect the pigmat strips of the containment bag for white flaky residue

Figure 1 - T-RAD Stowage (Containment Bag on Left, Nomex Sacks (2) on Right)

WARNING
White residue is a byproduct of A1100 reaction with
pigmat blanket. Milky-white, oily liquid in the
containment bag may be liquid A-1100 (which is
corrosive to eyes and skin — Tox 2). If present, do not
open Containment Bag or Nomex sack; contact MCC

5. Don gloves and goggles

6. If no white residue present, cut Containment Bag between heat seals on short
edge, near zipper end of Nomex sack (do not cut through pigmant) and
remove Nomex sack

7. Inspect the fabric of the outer sack for white residue or wetted areas

8. Unzip outer Nomex sack, fold lid back, unzip inner Nomex sack, and remove
T-RAD

9. Inspect top MLI cover (non-handle end) for evidence of leakage: clear to milky
liquid or residue
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NOTE
Do not unfasten the 1/4 turn fastener located below the hose

10. Open top MLI cover (2 — 1/4 turn fasteners, 2 — snaps, Velcro)

11. Inspect entire top surface of T-RAD and interior of MLI cover for leakage,
paying special attention to the Part B plunger O-ring vent hole (figure 2)

12. If leakage present, replace T-RAD in Nomex sacks; contact MCC

Pressure
Gauge

Part B plunger
O-ring vent hole

TRAD ASSEMBLY
P/N:  SED39I37700-30X
SN 10XX

Figure 2 - T-RAD Cover Plate
(MLI not shown and eva knob not installed in photo)

NOTE
Do not place EVA knob in STOW port until end of EMU
PREBREATHE prior to IV hatch closure on EVA day
(provides an additional O-ring barrier to leakage)

WARNING
Do not put EVA knob in PRESSURE or VENT
position as this could create a leak of A1100

13. Remove tape and foam from EVA knob, leave knob dangling on lanyard
14. Verify EVA knob sharpie mark is present

15. Verify no leakage from STOW port

16. Verify pressure gauge reading O psi

17. Reinstall top MLI cover

18. If no leakage found, doff gloves and goggles

19. Transfer T-RAD and 5" nozzle to ISS A/L

20. Remove MLI from gun

21. Attach gun MLI to hose MLI Velcro and wrap around hose MLI (figure 3)
22. Verify temperature (via temp gauge) on back of gun in the green zone

FS 8-14 EVA/123/FIN



Gun MLI

23.
24.
25.
26.
27.

28.

29.
30.
31.
32.

Figure 3 - T-RAD and Gun MLI

Retrieve CDC s/n 1002 from ISS

Perform fit check of 5" nozzle to both ports on CDC

Report fit check results to MCC-H

Thread nozzle cw into gun body until threads bottom out (~7 turns total)

After ~5 turns lock pin will engage; will need to depress lock pin at least once
and continue to rotate the nozzle cw to achieve full turn count (figure 4).
Suggest using RET PIP pin to depress lock pin

Rotate nozzle back ccw until lock pin engages

Figure 4 - Nozzle Installation

Verify emergency flow control knob on back of gun in OPEN position (figure 5)
Verify trigger safety in SAFE position

Re-install gun MLI

Stage gloves and goggles inside Airlock for day of EVA knob install

FS 8-15 EVA/123/FIN



Trigger
Safety

Emergency
Flow Control
Knob

Figure 5 - Gun Nomenclature. Note that valve shown CLOSED in this photo

TEMPERATURE SENSOR ASSEMBLY

1.

(not correct configuration) and the nozzle not installed

Retrieve Temperature Sensor (from mesh bag 4 in EXT A/L floor bag)
and 3 AA Alkaline batteries (from EXT A/L floor bag foam)

Temp Sensor 2.VMain Power sw — OFF

3.

4.

1
1

12.
13.
14.
15.
16.

T-RAD TRANSFER

1.

SO0 NO

Peel back MLI and remove battery compartment lid by turning captive
thumbscrew ccw 3 turns

Install 3 AA Alkaline batteries into back of probe

Reinstall battery compartment lid by turning thumbscrew cw 3 turns until
finger tight

Reinstall MLI flap over battery compartment

Main Power sw — ON

Open display MLI flap and probe tip MLI flap

Push Display Wake button

Verify display operational

Using light contact onto wall or locker, depress ribbon until probe tip is
in contact with surface

When temp stabilizes, read temp, IV record (expect ~21 degC)

Verify clear RTV on tip of probe does not appear damaged (still intact)

Close MLI flap over probe tip

Main Power sw — OFF

Close display flap; stow temp sensor in Mesh Bag 4

EVA 4 Transfer Bag to ISS JOINT A/L. Bag contains:
o Adj Equipment Tethers (4)

Broom Clip Caddy (1); (1011)

EVA Temperature Sensor (1); (1005)

Brush Handle (tipless) (1)

CDC

EVA Wipes (5)

O0O0o0Ooao
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CIPA DISCARD CONTAINER (CDC) MARKING I

1. Retrieve CDC

2. Open scraper bin on CDC

3. Apply 2 pairs of 2 lines spanning the width of the scraper bin
(figure 1), placing lines within pairs 0.5" apart (using template below in
figure 2)

4. Add tick marks on each line (figure 2), 5" apart (using template below in
figure 2)

5. Add label ‘A’ and ‘B’ in middle of lines (figure 1)

Scraper Bin Ud /

Furge Bin
Covers [2) Nezde Ports

Figure 1 - CIPA Discard Container (CDC)

| 50° |

Figure 2 - Line Template

FS 8-17 EVA/123/FIN



DTO SAMPLE BAG ASSEMBLY

1. Pack Sample bag with tools per the EVA 4 TOOL CONFIG

2. Verify Velcro mate around perimeter of DTO Insert

3. Verify Sample Bag corner equipment hooks (2) closest to tile strongbox
hinge line to tether points of DTO Insert

4. Open tile strongbox lid and inspect tile samples. Notify MCC-H of any
off-nominal conditions and/or damage to tile samples

5. Secure lid closed with Velcro on hood flap

6. Verify Sample Bag straps marked correctly
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OBSS KA AVIONICS BOX SETUP AND TRANSFER |

1. Retrieve Large ORU Bag from ISS
2. Retrieve following items from Middeck Ceiling Stbd 1 (Bag G):
o Avionics box w/W22/W23 harness and 1 tie-down strap (harness routed
through clamp)
o W21 harness w/6 short and 2 long tie-wraps
o KAD Assembly

Connectclnr Socks ;I:r\ \(/:\llaZTp 1224 323

/ /

/
i/ !

\ Tie Down Straps [ /
& &

Figure 1 - Avionics Box, W21 Harness, KAD Assembly (added TA Clamp box for KAD)

3. Verify W22/W23 harness secured via cleats and Velcro strap (figure 2);

verify bend radius > 3.5 in
o Open W23/23 connector socks P1 and P2 and remove and discard
kapton tape and ESD protective bag from connectors

4. Attach W21 harness to Avionics box (verify bend radius > 5 in)
o Route P223 and P224 end of harness through TA clamp on avionics
box. Close clamp over red RTV tape on harness
o Optional: Slide short integral tie-down strap near TA clamp (will be
used to restrain connector caps during EVA)
o Use short integral tie-down strap to secure W21 to avionics box HH
o Verify final Avionics box configuration with figure 2
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W21 short Slide additional short
tie-down - W21 tie-down strap to
strap TA clamp (optional)

W22/W23
tie-down strap

Figure 2 - Avionics Box — Pre-EVA Configuration

5. Verify W21 harness coiled w/integral tie-down straps, as desired

CAUTION
Do not handle KAD or open arms via the connector caps
Use caution when closing KAD arms, gold contact pins
may be damaged if they contact pins on opposing arm

6. Remove connector caps (2) from KAD connectors P225 and P226; stow in
Unique EVA Tools bag (1.0 CTB 1022, A/L1D2)
o Remove and discard padded bag fitted loosely between the KAD
electrical boxes

7. Connect W21 harness to KAD
o Open W21 connector socks (captive) covering J225 and J226
o Mate W21 to KAD (align red stripe on connector wing with arrow on
KAD, rotate cw 90 deg
o Mate W21/J225 to KAD P225
o Mate W21/J226 to KAD P226
o Verify red ring on both connectors NOT visible
o Route J225 and J226 legs of harness through their respective TA
clamp. Close clamps over red RTV tape on harness
o Close KAD arms
o Verify KAD in SD
o Verify final KAD configuration with figure 3
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Figure 3 - KAD — Pre-EVA Configuration

8. Stow following items in Large ORU bag
OBSS thermal cover
P411 connector
Configured KAU ASSY
Avionics box w/W22/W23 harness and 1 tie-down strap
(harness routed through clamp)
W21 harness w/6 short and 2 long tie-wraps
KAD Assemblly

9. Transfer Large ORU Bag to ISS JOINT A/L
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TOOLBOX STOWAGE

Z1 PORT TOOLBOX Z1 STBD TOOLBOX A/L TOOLBOX 1 (STBD) A/L TOOLBOX 2 (PORT)
{all slots have sliders} {all slots have sliders}
SLOT #1 SQUARE TM BOARD {stbd door} | SQUARE TM BOARD {stbd door} | HAMMER BOARD {nadir door} CABLE CUTTER BOARD
SQ TORQUE MULTIPLIER SQ TORQUE MULTIPLIER COMPOUND CUTTERS (SM)
7/16" FLUSH SQ SOCKET 7/16" FLUSH SQ SOCKET SCISSORS
7/16" PROUD SQ SOCKET 7/16" PROUD SQ SOCKET {zenith door}
7/16" RECESSED SQ SOCKET 7/16" RECESSED SQ SOCKET
SLOT #2 QD BAIL TOOL BOARD {stbd door} | PLIERS BOARD {nadir door}
BMRRM LATCH TOOL NEEDLE NOSE PLIERS
QD BAIL DRIVE TOOL (1"
SLOT #3 RATCHET BOARD {middle} RATCHET BOARD {middle} {only slot with slider} {only slot with slider}
7/16" X 12" WOBBLE SOCKET 7/16" X 6" WOBBLE SOCKET
7/16" X 2" RIGID SOCKET
SLOT #4
SLOT#5 | ROUND TM BOARD {port door} ROUND TM BOARD {port door} ADJ WRENCH BOARD T-HANDLE TOOL BOARD
RND TORQUE MULTIPLIER 7/16" FLUSH RND SOCKET FORCEPS 1-8" T-TOOLS
5/8" PROUD RND SOCKET 7/16" PROUD RND SOCKET WRENCH, ADJ {nadir door}
7/16" FLUSH RND SOCKET {zenith door}
7/16" PROUD RND SOCKET
SLOT#6 | TRASH BAG BOARD {stbd door} | TRASH BAG BOARD {stbd door} HYDRAZINE BRUSH BOARD
LARGE TRASH BAG HYDRAZINE BRUSH
SMALL TRASH BAG {nadir door}
SLOT#7 | SOCKET BOARD {port door} SOCKET BOARD {port door} PRD (Toolboard) {zenith door} PRD (Toolboard) {nadir door}
5/32" BALL END ALLEN DR 5/32" BALL END ALLEN DR PRD PRD
1/2" X 8" WOBBLE SOCKET 1/2" X 8" WOBBLE SOCKET
5/16" X 7" RIGID SOCKET 5/16" X 7" RIGID SOCKET
PANEL #8 | CHEATER BAR PANEL {stbd door} | CHEATER BAR PANEL {stbd door} | TOOL CADDY PANEL {nadir door}
ADJ EQUIP TETHER CHEATER BAR CADDY, ISS (BUNGEE)
ADJ EQUIP TETHER
PANEL #9 | 18" SOCKET PANEL {port door} 18" SOCKET PANEL {port door} BOLT PULLER PANEL LARGE CUTTER PANEL
7/16" X 18" WOBBLE SOCKET BOLT PULLER {nadir door}
MECHANICAL FINGER
{zenith door}
EXTERNAL | 1 SQUARE SCOOP 1 SQUARE SCOOP
1 ROUND SCOOP w/D-HANDLE NOTE
D-HANDLE on port side of toolbox | D-Handle will not stow on the side
of this toolbox due to an
interference with the CMG MLI
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TOOLBOX PANEL AND SLOT LABELS I

NOTE
e AJ/L Toolbox: Slider feature located in center slot only (#3)
e Z1/CETA Toolbox: Slider feature located in all slots

To
3

%
1 2 3 4 5
L A
) . " " I ! © °
: L
" I f " 0
\\0 o) ) J:ﬁ = | E_EQ_I EH_ EIIL jjl-! @ 2 > ),
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Z1 TOOLBOX INTERNAL LAYOUT

ROUND TM BOARD RATCHET BOARD
18" SOCKET PANEL C © SQUARE TM BOARD CHEATER BAR PANEL

AP

e e
L
|

O mam smmens mo—w

I

I
9]

Q7D
o
@]o 5 (s
_ ©o)) it T ] = \,—,,ru == (029 (\ |
G GH R T
hal RS o Y
~J ‘ v :

SOCKET BOARD TRASH BAG BOARD

DOORS SHOWN REMOVED AND ROTATED 180"
FROM CLOSED POSITION FOR CLARITY.

FS 8-24 EVA/123/FIN



AIRLOCK TOOLBOX INTERNAL LAYOUT

Tool Caddy Panal

Hydrazine Brush Board

L

/

Hammqr Board

Pliars Board
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APFR MANAGEMENT - STS-123 (1JA)

APFR APFR 1 APFR 2 APFR 3 APFR 4 APFR 5 APFR 6 APFR 7 IAPFR 1 IAPFR 2 | CRANE TS ORU OTSD
DESIGNATOR (8A, 13A1 (USEVA9 s/n 1005 | (TS, old ORU (TS, old (heat shield s/n 1008 (old ORU stanchion/
Pitch knob Pitch knob (no pitch tether, heat | ORU tether, | removed on tether) TERA
problem) | problem, 10A | knob prob shield) heat shield) | 12A.1 stage) headless
sticky locking | 9A-inc12
collar) suspected
sharp edge
on locking
collar)
Post STS-122 CETA 1 Lab WIF 6 Stbd A/L Z1 WIF 08 PMA1 CETA2 Lab WIF 11 Z1 WIF 1 Z1 WIF 3 PMA1 S0 port S0 port SO
WIF 4 [6,PP,L,12%] tool box [7,PP,B,6] WIF 2 WIF 5 [11,QQ,A12] | [12,PP,F,12] |[6,PP,F,12]| WIF 5 | wedge face wedge WIF 7
[9,SS,F,12] | *might not be | [6,XX,F,6] | TSinstalledat | [12,KK,F,6] | [12,PP,F,12] Ingress aid face CL=7
Y/P [12,FF] | correct-got 4 o'clock points Y/P [12, FF]
bumped port/nadir
STS-123 EVA 1
OTCM install SSRMS SLP WIF 4
(12,PP,F,6) (5,QQ,D,10)
Cleanup SLP WIF 1 SLP WIF 3
(__,PP,F.6) (KK,G,4)
STS-123 EVA 2
SPDM arm install SSRMS SLP WIF 1 Move ingress
(12,PP,F.6) (9,KK,G,4) | aid to APFR 1
w/ingress aid
Cleanup CETA 1
WIF 4
[12,PP,F,6]
Y/P [12,FF]
STS-123 EVA 3
OTP/THA/SPDM SSRMS
blankets, ORU (12,PP,F,6)
transfers w/ingress aid
Cleanup ESP-2 WIF 2
(X,PP,F.,6)
w/ingress aid
STS-123 EVA 4
T-RAD DTO Lab WIF 4
[1,TT,C,11]
STS-123 EVA 5
OBSS stow STWIF5
(10,TT,H,12)
wl/ingress aid
OBSS Stow S1WIF 1
Cleanup (10,TT,H,12)
wl/ingress aid
Post STS-123 CETA 1 Lab WIF 4 Stbd A/L Z1 WIF 08 PMA1 S1WIF 1 Lab WIF 11 Z1 WIF 1 Z1 WIF 3 PMA1 S0 port SO0 port SO
WIF 4 [1,TT,C,11] tool box [7,PP,B,6] WIF 2 (10,TT,H,12) | [11,QQ,A12] | [12,PP,F,12] |[6,PP,F,12]| WIF 5 | wedge face wedge WIF 7
[12,PP,F,6] [6,XX,F,6] | TSat4oclock | [12,KK,F,6] ingress aid face CL=7
Y/P [12,FF]
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SAFETY TETHER CONFIGURATION - STS-123 (1JA)

55-ft tethers

85-ft tethers

#59 #71 #72 #73 #60 #70 #66 #26 #28 #21 #24
s/n 1007 s/n 1021 s/n 1022 s/n 1023 s/n 1008 s/n 1020 s/n 1016 s/n 1006 s/n 1008 s/n 1001 s/n 1004
Sm-sm Lg-sm Lg-sm (had [ Lg-sm Lg-sm Lg-sm Sm-sm Lg-sm Lg-sm (Shuttle (Shuttle
retraction (AR written safety safety
issues during| against this [ (LAS needs | (LAS needs tethers) tethers)
10A EVA 4) | one) inspection inspection
prior to use) | prior to use)
Post 122 INSIDE INSIDE INSIDE INSIDE SO SO INSIDE INSIDE INSIDE N/A N/A
EVA 3 tether tether tether tether HH 3539 or | HH 3539 or | tether tether tether
staging staging staging area | staging area | HH 3530 HH 3530 staging staging staging
area area Tether on Tether on area area area
3539 had 3539 had
retracting retracting
issues issues
122 stage same same
Post 123 INSIDE INSIDE INSIDE INSIDE SO SO INSIDE Returned Returned INSIDE INSIDE
EVA S tether tether tether tether HH 3539 or | HH 3539 or | tether to shuttle to shuttle tether tether
staging staging staging area | staging area | HH 3530 HH 3530 staging staging staging
area area Tether on Tether on area area area
3539 had 3539 had
retracting retracting
issues issues
NOTE

During US EVA #8, EV2 reported that her 55-ft safety tether (P/N SEG33106674-307 s/n 1023, #73) was not

retracting properly. EV2 attempted to perform the usual technique of pulling out some cable and then letting it reel

in, but there came a point when EV2 was neither able to extend or retract the line with 6-8 ft of tether cable still
extended. EV2 also cycled the tether from UNLOCK to LOCK and back to UNLOCK, with no joy. The tether was

temp stowed as is until later (EV2 was attached to an 85-ft tether at this point.) During EVA cleanup, EV1

attempted to troubleshoot the tether, placing it in LOCK and extending quite a few more feet of cable from the
tether. When the tether was placed back in UNLOCK it retracted completely, with a little bit of coaxing for the last
couple feet of cable (typical behavior). The tether was brought inside. No further action required
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EMU PREP FOR TPS REPAIR

DCM

02 ACTUATOR COVER INSTALLATION (5 min)

1.

ok wWwN

Unstow O2 Actuator Cover
Open two snaps on right side of DCM TMG (See picture below)

Place two holes in O2 Actuator Cover over open snaps

Close snaps

Velcro cover to self in open position exposing O2 actuator and volume knobs
If reqd, repeat steps 1-5 for other EMU

Figure 1 - O2 Actuator Attachment Point

EMU TV (ERCA) LENSE COVERING INSTALLATION (10 min)

PON=

o,

NOTE
Repair scenario may require lense covering removal
during EVA if IV or MCC determines that visibility for
repair verification is degraded

Retrieve Teflon squares and Kapton tape from EMU ORU Tool Kit

Retrieve scissors from the EMU Servicing Kit

Cut Teflon squares to size for covering the ERCA lenses, overlapping by ~1/4"

See figure 2, using Kapton tape, tape down 2 opposite sides of the Telfon
squares covering the lenses

Fold tape over onto itself to make a handle for removing the coverings while
EVA, if necessary

Figure 2 - ERCA lense covered with Teflon squares and Kapton tape
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EMU MAINT/RECHARGE

WATER RECHARGE ... TEMP FS 10-2
EMU POWERUP ... TEMP FS 10-2
WATER FILL .o TEMP FS 10-2
WATER FILL VERIFICATION .....oiiiiiiii et TEMP FS 10-2

EMU LIOH CHANGEOUT ... .o 10-4

MIDDECK EMU BATTERY RECHARGE (STAND-ALONE)........ccoiiiiiiieiiie e 10-4a

MIDDECK EMU BATTERY RECHARGE/LIOH REPLACEMENT ........ccccoiiiiiiiiee 10-5
INTTIATE e e e s e e e e s e e e e e e 10-5
TERMINATE . ... e 10-6

IN-SUIT EMU BATTERY RECHARGE/CHARGE VERIFICATION.........cocoiiiiiie 10-7
INTTIATE e e e s e e e e s e e e e e e 10-7
TERMINATE . .. e 10-7

EMU POWERDOWN ...t e e 10-7

HELMET LIGHT/PGT BATTERY RECHARGE .......ccooiiiiiieee e 10-8
INTT AT E e e e 10-8
TERMINATE . ... e 10-9

REBA BATTERY INSTALLATION ... 10-9

EMU BATTERY REMOVAL/INSTALL ..ottt 10-10

HELMET LIGHT BULB CHANGEOQUT .......ooiiii e 10-11

REBA BATTERY RECHARGE .......oooi e 10-12
INTTIATE et e e s e e e e s e e e e e 10-12
TERMINATE . .. e 10-13

STS-123 CONSUMABLES TRACKING CUE CARD.......cooiiiiiiiieieeeee e FS CC 10-15

STS-123 BATTERY RECHARGE PLAN ..o FS CC 10-17
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EMU MAINT/
RECHARGE

WATER RECHARGE

IF EMU NOT ALREADY POWERED UP:
EMU POWERUP
BOTH DCM 1. Retrieve, position SCUs; remove DCM covers
2. Connect SCUs to DCM, vlocked
3. PWR-BATT

1

1

1

1

1

1

1

1 CAUTION
: EMU must be on BATT pwr when
1

1

1

1

1

1

1

1

airlock pwr supply is turned on

AW18H 4. PWR/BATT CHGR EMU 1,2 MODE (two) — PWR
BUS SEL (two) — MNA(MNB)

MD(flr)  5.VEMU O2 ISOL VLV — OP
AW82B 6. EV1,2 02 vlv (two) — OP
DCM 7. PWR-SCU
WATER FILL
MO13Q 8.VARLK H20 S/O VLV — OPEN (tb-OP)
R11L 9.VSPLY H20 TKA OUTLET — CL (tb-CL)

| SM 60 TABLE MAINT |
CRT 10. Use TKB quantity:

PARAM ID —ITEM 1+06204 2 0EXEC

11. Log value before recharge

Recharge # H20 TKB %
1

2
3
4
5

AW82D 12.VEMU 1,2 H20 WASTE tb (two) — CL
SPLY (two) — OP (tb-OP)
13.VH20 TKB quantity decreasing

NOTE
Full charge requires ~15 min

WATER FILL VERIFICATION
DCM 14.VSTATUS: [H20 WP|8-15 psi and stable for ~30 sec (indicates charging
complete)
| SM 60 TABLE MAINT |
CRT 15. Use TKB quantity:
PARAMID - ITEM1+0620420EXEC

16. Log value after recharge

Recharge # H20 TKB %
1

2
3
4
5

Cont next page 1 23

TEMP FS 10-2 EVA/ALL/FIN



TOP

HOOK
VELCRO

STS-123 CONSUMABLES TRACKING CUE CARD

Crew Identifiers SAFER Usage: use s/n 1006 and s/n 1007
EV1: Ln EV3: Fm ERCA Usage: use s/n 16 and s/n 18
EV2: Be EV4: Rm PWR Usage: use 1012, 1023, 1025, 1026 in that order until drained
Dump CWC: 1059 for all EVAs
EMU LiOH/Metox (s/n) EMU Battery (s/n) HL Battery (s/n) REBA (s/n) PGT Battery (s/n)
0017 (Mtx)
Pre-EVA 1 | Campout 0019 (Mt
3004 LiOH 2070
FD 4: 2 (Aft—=SCU 1) | ~ launched in suit ~ launched in suit i, iz ilees) ez
EVA1 3006
EV4 (Fwd - SCU 2) LiOH 2065 1013, 1014 1011 1005

Post EVA 1

Regen Metox
0017, 0019

Recharge EVA 1 Batts
in BSA *

Recharge EVA 1 Batts
in BSA *

Recharge EVA 1 Batts
in BSA *

EVA 1 EMU Batts
M
0017 (Mtx)
Pre-EVA 2 | Campout 0019 (Mtx)
D EV1 (Aﬂ?_’osogu Y LiOH 2066 1015, 1017 1003 1006
EVA2 -
3003 LiOH 2071
2 (Fwd —SCU 2) | ~ launched in suit ~ launched in suit ilwike), ez el (oS
Post EVA 2 Regen Metox Recharge EVA 2 Batts | Recharge EVA 2 Batts | Recharge EVA 2 Batts
0017, 0019 in BSA * in BSA * in BSA*
EVA 2 EMU Batts
s
0017 (Mtx)
Pre-EVA 3 | Campout 0019 (Mtx)
fos BV | rugcoeuzy| 0020 (M) 2070 1011, 1012 1003 1004
EVA 3 3008
EV2 (Aft—SCU 1) 0021 (Mtx) 2065 1013, 1014 1004 1005

Post EVA 3

Regen Metox

0020, 0021

Recharge EVA 3 Batts
in BSA *

Recharge EVA 3 Batts
in BSA*

Recharge EVA 3 Batts
in BSA*

* See Battery Recharge Plan for battery slot assignments in Battery Stowage Assembly

(reduced copy)
FS CC 10-15

EVA-4a/123/0/B
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TOP

BACK OF ‘STS-123 CONSUMABLES TRACKING CUE CARD’

Expended LiOH

Expended LiOH

* See Battery Recharge Plan for battery slot assignments in Battery Stowage Assembly

(reduced copy)
FS CC 10-16

HOOK
VELCRO
Crew Identifiers SAFER Usage: use s/n 1006 and s/n 1007
EV1: Ln EV3: Fm ERCA Usage: use s/n 16 and s/n 18
EV2: Be EV4: Rm PWR Usage:  use 1012, 1023, 1025, 1026 in that order until drained
Dump CWC: 1059 for all EVAs
EM LiOH/Metox (s/n) EMU Battery (s/n) H Batte sln) ] REB (s/n) ] GT Battery (s/n)
FD9 " Regen Metox EVA 3 EMU Batts | = - - e
—_— 0017, 0019 in BSA*
0020 (Mtx)
Pre-EVA 4 | Campout 0021 (Mtx)
3003
e EV2 (Aft—SCU 1) 0015 (Mtx) 2066 1015, 1017 1005 1006
EVA 4 3008
EV3 (Fwd - SCU 2) 0016 (Mtx) 2071 1019, 1021 1004 1008
Post EVA 4 Regen Metox | Recharge EVA 4 Batts | Recharge EVA 4 Batts | Recharge EVA 4 Batts
0015, 0016 in BSA * in BSA * in BSA *
. / 0015 Mtx) |
Pre-EVA 5 | Campout ,v// | / 0016 (M) ‘
3003
ED 13 EV2 (Fwd — SCU 2) 0012 (Mtx) 2070 1011, 1012 1005 1004
EVA 5. 3008
EV3 (Aft—SCU 1) 0013 (Mtx) 1013, 1014 1004 1005

EVA-4b/123/0/B

EVA/123/FIN
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STS-123 BATTERY RECHARGE PLAN

Use BCMs 2,3,4 | FD 4 UseBCMs34 | FD5
EMU HL 1011 ® PGT 1004
[ o [ w [0 oo o
Batteries CH1 CH4 Batteries
PGT 1005
MR NMRIRE
2065 2070
O||O[e]o]ABI[e i |l wi || ©] © [[AB]| ®
CH4 CH4
HL 1012 |HL 1013 HL1014 | Aux Port ® ® Aux Port
BC3 BC4 BC 2 ® Q
CH3 CH3 CH2
] ]
From BC3 to REBA 1 From BC4 to REBA 2 From BC3 to REBA 1 From BC4 to REBA 2
Q = EMPTY 1003 m ® = EMPTY
UseBCMs 2,34| FD6 useBcMs3,4 | FD7
EMU HL 1015 ® PGT 1006
[ o [ w (0| oo ]®
Batteries CH 1 CH4 Batteries
Q| O O | Q| OO | O
e 2066 | | 2071
Q|0 [e]e]ABl e s [[oos || © | © [[AB]| ®
CH4 CH4
HL1017 [HL 1019 | |HL 1021 | Aux Port ® ® ® Aux Port
BC3 BC4 BC 2
CH3 CH3 CH2 @ Q
| | | |
From BC3 to REBA 1 From BC4 to REBA 2 From BC3 to REBA 1 From BC4 to REBA 2
O =ewery 1003 h O =ewrry E E

(reduced copy)
FS CC 10-17

EVA-5a/123/0/A
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BACK OF ‘STS-123 BATTERY RECHARGE PLAN’

HOOK
VELCRO

STS-123 BATTERY RECHARGE PLAN (Cont)

Use BCMs2,34| FD8 useBcMms34 | FD9
EMU HL 1011 ® PGT 1004
| o [ w 0| oo
Batteries CH 1 CH4 Batteries
O OO | © | OI|©® | O
e 2065 | | 2070
Q0 [e]eo]AB]® ws || i || © | © |[AB]| ®
CH4 CH4
1012|HL 1013 Aux Port Aux Port
HLBC 3 HLBC 4 HLB!;(? 4 Q ® ® ® Q
CH3 CH3 CH2
From BC3 to REBA 1 From BC4 to REBA 2 From BC3 to REBA 1 From BC4 to REBA 2
© =emery 1004 O =ewrry
Use BCMs 2,34| FD11
EMU HL 1015 PGT 1006
Batteries 33 : G ® gﬁ 42&
® ® ® PGT 1008
BC 2
CH6
O |O|[e]e]aE 6
HL 1017 |HL 1019 | HL 1021 | Aux Port

BC3
CH3

BC4
CH3

BC2
CH2

INSTALLED

s = EMPTY

From BC3 to REBA 1
1004

'I From BC4 to REBA 2

(reduced copy)
FS CC 10-18

EVA-5b/123/0/A
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EMU CONTINGENCY PROCS

DISPLAY LOSS DURING POWER TRANSFER (WARM RESTART).......... TEMP FS 12-2
VACUUM H20 RECHARGE (MANNED)......cciiiiiiii e TEMP FS 12-2
LiOH REPLACEMENT (MANNED) ... 12-3
BATTERY REPLACEMENT (MANNED) ....ooiiiiiiiii e 12-4
WATER DUMP ..t 12-6
SCU SWAP (UNMANNED). ...t s 12-7
SCU SWAP (MANNED) ...t 12-7
EMU COLD RESTART (MANNED) ...ccoiiiiiiiiie e 12-7
12.1 STS EVA DECONTAMINATION. ... .ot 12-8
CONTAMINATION TEST ... e 12-15
SAFER BATTERY CHANGEOUT ...t 12-18
BENDS TREATMENT ADAPTER (BTA) INSTALLATION (IN-SUIT) ....cccoeiiiiiii. 12-19
BTAPRERP . e 12-19
BTA TREATMENT ..ot 12-19
BENDS TREATMENT ADAPTER (BTA) INSTALLATION (POST SUIT DOFFING)...... 12-21
BTAPRERP . e 12-21
BTATREATMENT ... 12-21
EMU RESIZE ... .ot 12-24
STS-123 NOMINAL EMU SIZING MATRIX ....oooiieiie e FS 12-27
STS-123 EMU CONTINGENCY RESIZE MATRIX....oooiiiiiiiee e FS 12-28
EMERGENCY UNDOCK EVA TRANSFER CUE CARD........coccoiiiiiiiiiieeee, FS CC 12-30
EXPEDITED SUIT DOFFING CUE CARD .......coooiiiiiiiieee e FS CC 12-31

123
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EMU CONT
PROCS

DISPLAY LOSS DURING POWER TRANSFER (WARM RESTART)

DCM If PWR — BATT and SCU connected:
AW18H 1. \PWR/BATT CHGR EMU 1(2) BUS SEL — OFF
DCM If PWR — SCU:
2. PWR-BATT
AW18H 3. PWR/BATT CHGR EMU 1(2) BUS SEL — OFF
WARNING

Fan will be off from steps 4 to 9 during
which time CO2 buildup is a concern

NOTE
Affected EMU will be without comm after step 6. Steps 6
and 7 should be read together before step 6 is performed

DCM 4. FAN — OFF (expect |[FAN SW OFF| msg, DISP — PRO)

v 5. Inform affected EV crewmember of impending comm loss

DCM 6. PWR - SCU (7 sec)
7.
w

PWR - BATT
hen power restart complete:
8. \Display —[02 POS XX], expect[FAN SW OFF| msg, DISP — PRO
9. Asreqd, FAN-ON
If display blank or locked up:
10. Contact MCC
If SCU power desired:
11.VSCU connected to DCM
AW18H 12. PWR/BATT CHGR EMU 1(2) MODE - PWR
BUS SEL — MNA(MNB)
13.4EMU INPUT 1(2) Volts = 18.0 — 20.0
DCM 14. PWR -SCU

DCM 15. \Display —| 02 POS XX

VACUUM H20 RECHARGE (MANNED)

EV

WARNING
Procedure should be used only if performing a contingency EVA

1. Plert'f%rm )AIRLOCK INGRESS, Cuff C/L, 30 (Close hatch, partially engage
atches
2. VHelmet purge vlv — cl, locked
DCM 3. VPURGE vlv — cl (dn)
4 N\WATER - OFF
MO13Q 5.VARLK H20 S/O VLV — OPEN (tb-OP)
MD(flr) 6. VEMU O2 ISOL VLV — OP

ML86B:C 7.vcb MNC EXT ARLK HTR LINE ZN 1,2 (two) — op
AW82B  8.VEV-1(EV-2) 02 vlv — OP
AW18H 9. PWR/BATT CHGR EMU 1(2) BUS SEL — MNA(MNB)
DCM 10. PWR - SCU (fwd), WARN TONE
R11L If SPLY H20 XOVR VLYV closed (tb-CL or bp) (water transfer config):
11. SPLY H20 TKA OUTLET - CL (tb-CL)
If SPLY H20 XOVR VLV open (tb-OP) (nominal config):
L1 12.VRAD CNTLR OUT TEMP — NORM
13.VFLASH EVAP CNTLR PRI A,B (two) — OFF
ML31C 14. SPLY H20 TKD OUTLET - CL (tb-CL)
R11L 15. SPLY H20 TKB OUTLET - CL (tb-CL)
VTKA OUTLET - CL (tb-CL)
TKC INLET — CL (tb-CL)
TKC OUTLET - OP (tb-OP) 1 23
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STS-123 NOMINAL EMU SIZING MATRIX

NOTE

Note any changes made in-flight to EMU size; record in EVA C/L

Red 4 e —r, Blue
Wrist® - %.ﬁ Wrist
SEMU 1) (2a) 2) (2b)
(2a)\ (2b) Helmet | HUT Size/ Arm Sizing Arm Lower Arm Wrist PhaseVI Glove
SEMU # Ring Cam Cam
. . (3a) (3) Linnehan 1073 L/3004 0.5 inch Short 06 Long 6LN
Waist Brief (dn: 3006) | (s/n 138/139) (s/n 235/236) (s/n 6278)
— | ) Behnken 1067 XL/3008 None Short 02 Long 6WL
| — (s/n 319/320) (s/n 6201)
d Foreman 1077 XL/3003 None Short 04 Long 6HD
(5) (dn: 3008) (s/n 343/344) (s/n 6065)
LTA Leg/Boots Reisman 1069 L/3006 None Short 00 Long 6FN
— (6) (s/n 265/266) (s/n 6076)
— (7)
LTA (39) 3 (3b) 4) (59) (5) (5b) (6) )
Brief Upper | Waist Brief | Brief Lower Thigh Sizing Leg Upper Leg Segment Leg Lower Leg Sizing Boot/Insert
Cam Cam Ring Cam Cam Ring
Linnehan Long 01 Short None Short 04 Long 1.5inch 02/03
(s/n 2048) (s/n 163/164) (s/n 139/140) (s/n 228)
Behnken Short 01 Short 0.5inch Short 03 Long 1.5inch 02/None
(s/n 2081) (s/n 115/116) (s/n 185/186) (s/n 129/130) (s/n 213)
Foreman Short 02 Long None Short 02 Long 0.5inch 02/03
(s/n 2080) (s/n 151/152) (s/n 132/133) (s/n 220)
Reisman Short 01 Short None Short 01 Long 0.5inch 01/None
(s/n 2054) (s/n 183/184) (s/n 124/125) (s/n 221)
Crew Options: CCA/ MAG TCU Comfort Gloves/ LCVG/ OBS/Signal Boot Liner/Sock Comments
Size (Serial #) CCEM top/ Wristlets AVD/LVD/BLVD | Conditioner
bottom
Linnehan 04/327 711 XL/L Lg, Thick [-12])/Yes 06/15/10/05 pr:110 Thermax Liners [L], Fresnel lens: 1.0 diopter (-005)
(s/n 1181/1057) (s/n 3205) b/u:123 Poly Liners [L] Plenum shifted right on LCVG
Leg Cuff Extension approx 1 inch
Modified Valsalva
Behnken 04/321 709 L/L Med, Thick [-10]/Yes 04/14/07/05 pr:111 Thermax Liners [L] Fresnel lens: none
(s/n 1164/1056) (s/n 3161) b/u:113 Thermal Slipper (07) Modified Valsalva
3/8" heel pads, sides only
Foreman 04/323 71 L/L Lg, Thin [-06]/Yes 06/16/08/05 pr:101 Poly Liners [L] Fresnel lens: none
(s/n 1171/1007) (s/n 3182) b/u:118 1/2" heel pads, sides only | Modified Croakie [L]
Valsalva
Reisman 02/321 709 M/S Flat Pattern [LE]/No 02/11/01/03 pr:117 Poly Liners [L] Fresnel lens: none
(s/n 1176/1031) (s/n 3179) b/u:118 Thermal Slipper (04) Valsalva (2)
1/4" heel pads, sides only

FS 12-27
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STS-123 EMU CONTINGENCY RESIZE MATRIX

LOSS OF: EV1 - Linnehan (Ln) EV2 — Behnken (Be) EV3 - Foreman (Fm) EV4 — Reisman (Rm)
Helmet (1073) (1067) (1077) (1069)
1. Use on-orbit Helmet (1070) 1. Use on-orbit Helmet (1070) 1. Use on-orbit Helmet (1070) 1. Use on-orbit Helmet (1070)
2. May need to replace Valsalva 2. May need to replace Valsalva |2. May need to replace Valsalva |2. May need to replace Valsalva
3. Install fresnel lens
CCA (04/327-1181/1057) (04/321-1164/1056) (04/323-1171/1007) (02/321-1176/1031)
1. Use on-orbit CCA (04/327- 1. Use on-orbit CCA (04/327- 1. Use on-orbit CCA (04/327- 1. Use on-orbit CCA (01/327-
1183/1059) 1183/1059) 1183/1059) 1195/1044)
LCVG (06-3205) (04-3161) (06-3182) (02-3179)
1. Use Ln b/u LCVG (06-3206) 1. Use Fm/Be b/u LCVG (06-3178) |1. Use Fm/Be b/u LCVG (06-3178) |1. Use Rm b/u LCVG (02-3180)
2. Transfer: biomed and dosimeter |2. Transfer: biomed and dosimeter [2. Remove thermal slippers 2. Transfer: biomed and dosimeter
3. Transfer: biomed and dosimeter|3. If LCVG dry, perform LCVG Fill
HUT/PLSS (L-EMU 3004) (XL-EMU 3008/3003) (XL-EMU 3003/3008) (L-EMU 3006)
1. Use Rm HUT 3006 (L) For EVA with Ln: For EVA with Ln: 1. For this case, Fm will support
2. Install Ln arm sizing rings, lower |1. Use Fm HUT 3003 (XL) 1. Use Be HUT 3008 (XL) EVA 1 in place of Rm. No
arms, and gloves 2. Install Be lower arms and gloves |2. Install Fm lower arms and gloves alternate HUT available
3. Use Ln CCA, Helmet, LTA 3. Use Be CCA, Helmet, LTA 3. Use Fm CCA, Helmet, LTA
NOTE: For this case, Fm will support |For EVA with Fm: For EVA with Be, if Fm or Be
EVA 1 in place of Rm 1. Use Fm HUT (XL) HUT/PLSS failure
2. Install Be lower arms (XL-EMU 3003/3008)
3. Use Be CCA, Helmet, LTA 1. Use Ln HUT 3004 (L)
NOTE: For this case, Fm will 2. Install on-orbit arm sizing rings
downsize to Large HUT (0.5"-120/121)
3. Install FM lower arms
4. For gloves 6065 and 6066:
Set arm segment cams to S/S
For gloves 6224
Set arm segments to S/L
5. Use Fm CCA, Helmet, LTA
Arm Sizing (0.5"-138/139) N/A If using EMU 3004 (L): N/A
Ring (1) 1. Use on-orbit arm sizing rings 1. Use arm sizing rings
(0.5"-149/150) (0.5"-120/121)
Lower Arm (06, S/L-235/236) (02, S/L-319/320) (04, S/L-343/344) (00, S/L-265/266)
Segment (2) |1. Use Ln b/u lower arm segments  |1. Use on-orbit lower arm 1. Use on-orbit lower arm 1. Use on-orbit lower arm
and cams (06-311/312) segments (02-213/214) segments (04-225/226) segments (00-261/262)
(2a/2b) 2. Verify cams: S/L 2. Setcams: S/L 2. Verify cams: S/L 2. Verify cams: S/L

FS 12-28

EVA/123/FIN




STS-123 EMU CONTINGENCY RESIZE MATRIX (Cont)

LOSS OF:

EV1 - Linnehan (Ln)

EV2 — Behnken (Be)

EV3 - Foreman (Fm)

EV4 — Reisman (Rm)

Gloves

(For loss of 6LN-6278)

1. Use Ln b/u gloves (6LN-6273)
2. Setarm segment cams: L/L
(For loss of 6LN-6273)

1. Use Ln cont gloves (6NM-6131)
2. Setarm segment cams: S/L

3. Remove arm sizing rings

(For loss of 6WL-6201)

1. Use Be b/u gloves (6WL-6254)
(For loss of 6WL-6254)

1. Use Be cont gloves (6WL-6246)

(For loss of 6HD-6065)

1. Use Fm b/u gloves (6HD-6066)
(For loss of 6HD-6066)

1. Use Fm cont gloves (6HD-6224)

If using Ln HUT 3004 (L)

1. For Fm gloves 6HD-6065 and
b/u gloves 6HD-6066, set arm
segment cams: S/S

For Fm cont gloves 6HD-6224,
set arm segment cams: S/L

2.

(For loss of 6FN-6076)

1. Use Rm b/u gloves (6FN-6082)

(For loss of 6FN-6082)

1. Use Rm cont gloves
(6NF-6190(L), 6RH-6253(R))

2. Setarm segment cams: S/S

Waist Brief (3)

(01, L/S-2048)

(01, SIS — 2081)

(02, S/L-2080)

(01, S/S-2054)

and cams 1. Use on-orbit waist brief (01-2053) |1. Use on-orbit waist brief 1. Use on-orbit waist brief 1. Use on-orbit waist brief
(3a/3b) 2. Verify waist brief cams: L/S (01-2053) (02-2056) (01-2053)
3. Install Ln leg segments, leg sizing |2. Verify waist brief cams: S/S 2. Verify waist brief cams: S/L 2. Set waist brief cams: S/S
rings and boots 3. Install Be thigh sizing rings, 3. Install Fm leg segments, 3. Install Rm leg segments,

leg segments, leg sizing rings leg sizing rings and boots leg sizing rings and boots
and boots

Thigh Sizing |N/A (0.5"-115/116) N/A N/A

Ring (4) 1. Use on-orbit leg rings
(0.5"-119/120)

Leg (04, S/L-163/164) (03, S/L-185/186) (02, S/L-151/152) (01, S/L-183/184)

Segment (5) |1. Use Ln b/uleg segments (04-131) |1. Use on-orbit leg segments 1. Use on-orbit leg segments 1. Use on-orbit leg segments

and cams 2. Verify cams: S/L (03-205/206) (02-153/154) (01-149)

(5a/5b) 2. Verify cams: S/L 2. Verify cams: S/L 2. Verify cams: S/L

Leg Sizing (1.5"-139/140) (1.5"-129/130) (0.5"-132/133) (0.5"-124/125)

Ring (6) 1. Use on-orbit leg rings (1.5"-141/142)|1. Use on-orbit leg rings 1. Use on-orbit leg rings 1. Use on-orbit leg rings
(1.5"-141/142) (0.5"-134/135) (0.5"-134/135)

Boot/BSI (7) |(02/03-228) (02/none-213) (02/03-220) (01/none-221)

1. Use on-orbit boots (02/03-214)

1. Use on-orbit boot (02/none-214)
2. Remove BSls and toe caps from
boots (214), temp stow

1. Use on-orbit boots (02/03-214)

1. Use on-orbit boots (01/none-203)

FS 12-29
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EMERGENCY UNDOCK EVA TRANSFER CUE CARD

Remove from EMUs if time available:

e bd -

Helmet Lights and EMU TVs
Metox Canisters (if installed)
REBA Batteries

ISS tethers and tools

Gather and transfer to Shuttle (listed in order of priority):

© N o o

11.
12.
13.
14.
15.

EMU (Ln) s/n 3004 until EMU reconfig, then 3006
EMU (Fm) s/n 3003 until EMU reconfig, then 3008
CCAs (Ln and Fm)

Gloves (Ln and Fm)

LCVG (Ln and Fm)

EMU Batteries (2) (s/n 2041 and 2064 desirable)
85-ft Safety Tethers (2)

ECOK (Ln and Fm)

Adjustable Equipment Tethers (6)

EMU Servicing Kit (s/n 5004)

RETSs (16) (Blue desirable)

EVA-6a/123/0/A

FS CC 12-30

EVA/M123/FIN



TOP
BACK OF ‘EMERGENCY UNDOCK EVA TRANSFER CUE CARD’

HOOK
VELCRO

EXPEDITED SUIT DOFFING CUE CARD I

CAUTION
Verify EV crew is clear of hatch mechanism

v 1. When equalization complete: Open IV Hatch per
decal

SAFER DOFFING (5 min)

SAFER 2. Latch —» ENG
3. Latch ccw until release (~90 deg)
4. Doff SAFER

SUIT DOFFING (10 min)

02 ACT — OFF
PURGE viv — op (up)
PLSS sw REBA — OFF (toward left arm of suit)
Engage EMU in EDDA

PLSS EMU TV Power Cable «-|— EMU TV
DCM  10.VSUITP<0.4

11. Gloves <-|—»> EMU

12. Helmet «|—> EMU
DCM 13. sw FAN —» OFF

14. Doff EMU

15. If taking EMUs to Shuttle:
UIA sw PWR EV-1,2 (two) - OFF

VPWR EV-1,2 LEDs (four) — Off
DCM SCU «|— DCM
LTA S|« HUT
Gloves —|« EMU
Helmet —»|« EMU
Go to the EMERGENCY UNDOCK EVA
TRANSFER CUE CARD (opposite side)

DCM

“CoNoOO

EVA-6b/123/0/A
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TPS REPAIR |

The TPS Repair procedures listed below are not published in the
hardcopy EVA Flight Supplement. These procedures will be uplinked
realtime if they are required.

A PDF and a WORD version of the procedures can be found at:
http://mod.jsc.nasa.gov/do3/FDF/FDFBooks/Status%20Sheets/index.html.
Select the “As Flown” Status sheet for STS-123 and the link to the
procedures can be found with the link to the EVA FS. The procedures
can also be found on the FDF Books CD provided to the FAO console

BOOM TPS INSPECTION

BOOM POINT INSPECTION SUMMARY TIMELINE ........ccccooiii, FS 13-3
BOOM POINT INSPECTION TOOL CONFIG.......cccoiiiiiiiiecie e FS 13-4
BOOM POINT INSPECTION ....coiiiiiiiieiieiee e FS 13-5
BOOM WLE MAPPING SUMMARY TIMELINE .......ccooiiii e, FS 13-15
BOOM WLE MAPPING TOOL CONFIG .......coiiiiiiiiiiiie e FS 13-17
BOOM WLE MAPPING ... e FS 13-18
EVA WLE MAPPING INSPECTION ...ttt FS 13-24
SAFER TPS INSPECTION
SAFER TPS INSPECTION SUMMARY TIMELINE ... FS 13-29
SAFER TPS INSPECTION TOOL CONFIG.......cccuiiiiiiiiiie e FS 13-30
SAFER TPS INSPECTION ... FS 13-31
BOOM CONTINGENCY
BOOM FRGF SHAFT RELEASE ... FS 13-37
BOOM FRGF SHAFT INSTALLATION ....ooiiiiiii e FS 13-38
BOOM EFGF SHAFT RELEASE ... FS 13-40
BOOM MPM STOW/DEPLOY ... FS 13-42
BOOM ASSISTED LATCHING ......coviiiiiiiiiee e FS 13-43
TILE REPAIR
EMU PREP FOR TPS REPAIR.... ..o FS 13-44
POST TPS REPAIR DOFFING ... ..ttt FS 13-45
EWA MATERIAL MIXING ... FS 13-46
EWA REF DAT A e FS 13-47
EWA TILE REPAIR — DOCKED/ORM SUMMARY TIMELINE ...........cccoooie FS 13-48
EWA TILE REPAIR — DOCKED/ORM TOOL CONFIG........ccccocoiiiiiiiiieecie. FS 13-49
EWA TILE REPAIR — DOCKED/ORM ......cooiiiiiiiie e FS 13-50
SSRMS GAP FILLER REMOVAL SUMMARY TIMELINE .........cccooiiiie FS 13-58
BOOM GAP FILLER REMOVAL SUMMARY TIMELINE ..........ccooiii. FS 13-59
GAP FILLER REMOVAL ... FS 13-60
RCC REPAIR
RCC CRACK REPAIR BAG ASSEMBLY ....ccoiiiiiiiiiiiee e FS 13-65
TEMP SENSOR DISASSEMBLY POST-EVA. ... FS 13-68
RCC CRACK REPAIR BAG DISASSEMBLY POST-EVA ......ccooiiiieee FS 13-69
TEMPERATURE PROBE ASSEMBLY .....ooiiiiiii e FS 13-71
CRM APPLICATOR ASSEMBLY ...ttt e FS 13-71
CRM APPLICATOR NOZZLE INSTALLATION (DAY OF EVA).....cccccoiiiiie FS 13-72
RCC CRACK REPAIR.......ee e e FS 13-73
RCC PLUG TRANSFER BAG ASSEMBLY ..ot FS 13-85
NOTES, CAUTIONS, WARNINGS
EVA TPS INSPECTION/REPAIR INHIBIT PAD.......cooiiiiiieee e FS 13-97
TPS REPAIR CAUTIONS AND WARNINGS ..o FS 13-100
TPS REPAIR NOTES. ... e FS 13-101
BOOM OPERATIONAL WARNINGS ..o FS 13-102
BOOM OPERATIONAL NOTES .....ooiie e FS 13-103
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TPS REPAIR

TPS REF DATA

PREFERRED EMU POSITIONING FOR TPS REPAIR........cccoociiiiiiieecie. FS 13-104
EVA TPS REACH AND ACCESS ... FS 13-105
POINT INSPECTION REACH AND ACCESS WHILE DOCKED........................ FS 13-106
WLE MAPPING INSPECTION WHILE DOCKED .......ccccviiiiiiiiiiiiiiiiee e FS 13-108
TILE LAYUP < FS 13-109
85-FOOT SAFETY TETHER ... oo FS 13-110
PFR ATTACHMENT DEVICE (PAD) ....ooiiiieeeee e FS 13-111
WIF EXTENDER ... .ottt FS 13-112
EVA DIGITAL CAMERA ... e FS 13-113
EVAIR CAMERA L. e e s FS 13-115
OVERLAY TILE REPAIR SYSTEM (OTRS) ..ccoiiiiiiiiiieieeeieee e FS 13-117
OTRS MARKING TEMPLATE AND INSULATION BAGS ..........ccoiiiie FS 13-118
AUGER HOUSING.......oiiiiiiie e FS 13-119
OTRS RELEASED CONFIGURATION ...ttt FS 13-120
ORU BAG INSERT FOR OTRS ... FS 13-121
BOOM REF DATA

RTF BOOM OVERVIEW ... FS 13-122
BOOM TRANSITIONS WITH MLI....ooiiiiiiiiieiie e FS 13-123
BOOM BASE END AND MODIFIED EFGF .......cooioiiiieeeeeeeeee e FS 13-124
BOOM BASE END EFGF ADAPTER PLATE ... FS 13-125
EVA-ASSISTED EFGF CONNECTOR DEMATE ......oooiiiii e, FS 13-126
BOOM BASE END SADDLE AND MPM......cooiiiiiiii e FS 13-127
BOOM MID SECTION AND MODIFIED FRGF ......cccooiiiiiie e FS 13-128
BOOM MID SECTION FRGF ADAPTER PLATE......ccooi e FS 13-129
BOOM TIP END AND SENSORS ... FS 13-130
BOOM SENSOR DETAILS ... e FS 13-132
SENSOR PACKAGE 1 (SP1): LDRIIITVC ... FS 13-134
SENSOR PACKAGE 2 (SP2): LCS....ooiii e FS 13-136
POSSIBLE PRD ROUTING FOR EVA ASSISTED LATCHING

OF BOOM IN MPMS ... FS 13-138
BOOM CONTINGENCIES ......oooiiiiiiieeie et FS 13-139
GRAPPLE SHAFTS .. e FS 13-140
PDGF GRAPPLE SHAFT COVER ... FS 13-141
BOOM FRGF FSE....... e FS 13-142
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UNSCHEDULED/CONTINGENCY EVA TASKS |

1JA WORKAROUNDS CRIBSHEET ......ooiiiiiiiiieiiiieeeeeee e TEMP FS 16-2

MANUALLY OPEN/CLOSE CBM PETAL ... FS 16-15
REMOVE/REPLACE CENTER DISK COVER........ooiiiiiiie e FS 16-20
REMOVE/REPLACE CBM CONTROLLER PANEL ASSEMBLY (CPA)................ FS 16-25
CLEAR/RESTRAIN CBM CAPTURE LATCH ... FS 16-32
REMOVE/REPLACE CBM CAPTURE LATCH ... FS 16-35
REMOVE CBM READY-TO-LATCH (RTL).ccciiiiiiie e FS 16-41
REMOVE/REPLACE CBM PETAL ...cooiiiiie et FS 16-47
MBSU REMOVE/REPLAGCE ... s FS 16-52
1JA ISS ORU TIE-DOWN PLAN ... FS 16-59
CONTINGENCY EVA DRIVE OF A FAILED SPDM ARM JOINT.......ccoociiiiiiien. FS 16-64
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1JA WORKAROUNDS CRIBSHEET

Procedure Failure Work-Around Steps
GENERIC TA Clamps
1. TA clamps fail to release A. With handle up, press down on top of

rounded clamp
With handle up, use tether hook to pry
drawhook from capture pin

NZGL Connectors

2. Connector fails to release
from softdock

moow»

Verify bail is in fully demated position (aft)
Inspect connector/bail for FOD

Check alignment/side loads/interference
Wiggle/jiggle connector

On MCC GO: Use EVA hammer or
similar tool to gently tap bottom of
connector

3. Connector fails to softdock | A.

Inspect:

= FOD

EMI band

Bend radius

Soft dock springs

O-ring seal

= Connector keying features

Verify bail is in fully demated position (aft)
Check alignment/side loads/torsion
Wiggle/jiggle connector

4. Connector pin bent

W>>O00w

Report bent pin location to MCC
Verify pin gauge with MCC; retrieve
connector pin straightener, straighten

5. Connector FOD On MCC GO: obtain Connector Cleaner Tool

to remove FOD (A/L staging bag)

6. Connector EMI band bent On MCC GO: obtain Needle Nose Pliers or

Forceps to remove band

7. Connector bail linkage A.
failure
B.

Pull (to demate) or push (to mate) on
connector backshell to assist bail motion
On MCC GO: Tether hooks or Vise Grips
may be used for additional leverage on
bail

8. Connector soft dock spring |On MCC GO: obtain Needle Nose Pliers,
bent attempt to remove bent spring

9. Connector O-ring seal loose |A.

Remove seal with tether hook

B. On MCC GO: obtain Needle Nose Pliers
to remove seal
TEMP FS 16-2 EVA/123/FIN




1JA WORKAROUNDS CRIBSHEET (Cont)

Procedure

Failure

Work-Around Steps

APFR/IAPFR

10. APFR/IAPFR fails to install

A. Verify APFR/IAPFR collar in install

into WIF position

B. Check for FOD in WIF or structural
interference

C. Attempt APFR install in alternate clocking
and/or WIF position

D. If APFR does not install (APFR failure),
use another APFR

11. Joint fails to actuate A. Verify no load is applied to joint
B. For pitch joint, push knob in during

rotation
C. Increase force applied to free joint

12. Boot becomes stuck in
APFR boot plate

Remove 7/16-in EVA bolts (3) on heel plate
using EVA ratchet or PGT: [B1 (12.0 ft-Ib),
CCW2 (30 RPM), MTL 30.5], 5 turns

13. Boot becomes stuck in
IAPFR boot plate

Remove 7/16-in EVA bolts on heel plate

(2 per boot) using EVA ratchet or PGT: [B2
(16.0 ft-Ib), CCW2 (30 RPM), MTL 30.5],

4 turns

Safety Tether
14. 85-ft or 55-ft safety tether A. Verify safety tether reel is unlocked
fails to tend B. Pull out small amount of cable, allow reel

to retract while holding cable slightly
tensioned
C. Tap side of reel housing during retract
D. Use alternate safety tether

15. Crew hook fails on load
alleviating side or red mark
on load alleviating strap
showing

Use Waist Tether to replace load alleviating
strap; retrieve replacement safety tether

Torque Multiplier

16. Torque multiplier fails to
release from fitting

A. Verify torque multiplier anti-backlash in
neutral, if not, PGT: [RCW, MTL 30.5].
Apply cw torque and push anti-backlash
button to neutral position

B. PGT: [A5 (7.0 ft-Ib), CCW2 30 RPM,
MTL 30.5] - 5/32 Allen Drive: Release
torque multiplier contingency release
band pin 20 turns (do not exceed 28
turns)

C. When contingency band springs open,
remove torque multiplier; return torque
multiplier IVA

Scoop

17. Scoop will not release from
fitting

PGT: [A2 (3.8 ft-Ib), CCW2 (30 RPM), MTL
30.5] - 5/32 Ball-end Drive Assy: Remove
screws (non-captive) 5 turns

MUT EE

18. MUT EE Jaws fail to release

TBD

Ball stack

19. EECOM fails to release from
ISS structure

Tether Ballstack to local handrail and leave
outside

20. EECOM fails to release from
MUT EE

Leave together

21. Ballstack fails to rigidize

Press on

FS 16-3
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1JA WORKAROUNDS CRIBSHEET (Cont)

Procedure

Failure

Work-Around Steps

PAD/KAD/SSBAD

22. Release knob fails to rotate
open

A. Verify knob in release position

B. Attempt to rotate knob using 7/16-in
Ratchet on knob’s 7/16-in hex stud

C. Release contingency release bar by
rotating captive release bolts (2) PGT
7/16 - 6 in ext: A6, CCW2, 30.5; 5 turns

23. Release knob fails to rotate
closed

Verify knob in release position

TSA

24. Latch fails to open

Release 7/16-in EVA bolt on latch bracket,
rotate bracket clear of latch tongue

25. Latch fails to close

Close remaining latches (3 of 4 required for
landing)

Fluid QD Operations

Mating Ops

26. QD fails to mate

A. Check for debris, damage, or crystals (if
ammonia); verify release ring is retracted

B. Check alignment; verify no side loading
present

27. Release ring snap back test
fails

A. Push release ring forward
B. Demate and remate QD

28. Gap check fails (visual or
FID gauge)

Retract release ring, demate/remate QD

Valve Ops

29. Bail fails to actuate (to valve
open)

A. Check for debris, damage, or crystals (if
ammonia); depress button, attempt to
actuate

B. Retrieve and use QD bail drive lever tool

30. Detent button fails to pop up
after bail actuation (to valve
open)

A. Neutralize sideloads, apply greater
opening force to QD bail handle

B. Contact MCC for use of QD bail drive
lever tool to apply greater force

31. Detent button fails to depress

CAUTION
Handle may kick back when
button is depressed and
pressure is built up in spring
cavity from a leaking primary
seal

A. Verify locking collar fully rotated
B. Push bail handle fwd (to open) to relieve
load on button while depressing detent
button
1. If button depresses, vent by pulling
bail aft until release ring covers aft
white band
2. Push bail fwd to valve open; check
button depresses
C. On MCC GO: Retrieve QD bail drive
lever tool to push bail fwd
1. Repeat step B with the QD bail drive
lever tool
D. Contact MCC to reduce NH3 temperature
at affected QD, if possible

E. On MCC GO: Install QD button depress
tool (BDT)

32. Bail fails to actuate or detent |A. Inspect QD for retaining wire protrusion
button fails to pop up after B. Neutralize possible side loading
actuation (to valve close) C. Depress button, increase force on bail

D. Obtain and use QD bail drive lever tool

FS 16-4
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1JA WORKAROUNDS CRIBSHEET (Cont)

Procedure Failure Work-Around Steps
Demating Ops
33. Female QD fails to demate |A. Verify release ring is retracting fully while

attempting to demate

B. Verify line clamps are released

C. Verify locking collar has been successfully
rotated under detent button (for /%-in, ¥4-in,
1-in QDs) — verifies button is all the way up

D. For 1.5-in QD, verify trigger linkage is still
attached to release ring; if not re-attach

E. Neutralize sideloads or manipulate
flexhose to relieve mating forces on
female QD

F. Apply greater retraction force to release
ring and/or greater removal force to female

QD while neutralizing sideloads

G. Contact MCC for use of QD Release Tool

(QRT) to apply greater force

34. Bootie fails to remain Install wire tie around bootie to keep QD fully
securely closed covered
35. After demate, male QD leaks | Remate female QD to male and open valve
(bail forward) or press with nominal procedure
and have IV safe system?

1. Depress button and use significant
force to push bail forward, then
release button

2. With QD in open position apply
significant force to end of the female
QD in back and forth, up and down
directions

3. Attempt to close valve

4. Demate QDs, and inspect

36. Frozen ammonia presenton |A. Leave QD exposed to vacuum; wait
female/male QD maximum of 5 min for sublimation (check
periodically)
B. If ammonia still present after 5 min,
continue with operation
SPDM GENERIC
ARM/BODY KA 37. Arm/body KA umbilical does |A. Ensure PIP pins/EDFs are clear of
not release lug/clevis
B. "Peel away" KA umbilical from magnetic
soft-dock
38. Arm/Body KA does not A. Insert all possible PIP pins; 3 required for
attach to landing bracket SLP return (loose PIP pins must be cut
free and trashed)
B. Cut KA umbilical with compound cutters
and trash
MATE/DEMATE 39. Mate/demate connector A. Torque cw, then increase torque (5.0 ft-Ibf
CONNECTORS does not demate prior to KA max)
removal B. Remove fasteners, re-attempt with KA still
in place, inspect for FOD or damage
C. Remove KA with connector engaged
40. Mate/demate connector A. Torque ccw, then increase torque (5.0 ft-Ibf
does not mate max)
B. Untorque EDFs (leave inserted in
lug/clevis), wiggle OTCM/Arm, retry
C. Remove OTCM/Arm and inspect/cycle

connectors, reseat OTCM/Arm, engage
EDFs, retry mate

FS 16-5
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1JA WORKAROUNDS CRIBSHEET (Cont)

Procedure

Failure

Work-Around Steps

EDFs

41.

OTCM or shoulder EDF
does not release with
recommended torque

A

Increase torque to B7 (25.5 ft-Ib) for one
turn only. Continue release at nominal
setting

Increase torque to 30.5 ft-Ib (PGT ratchet
mode) for one turn only. Continue release
at nominal setting

Remove EDF with prybar (only if head not
free spinning)

42.

OTP EDF does not release
with recommended torque

Increase torque to 30.5 ft-Ib (PGT ratchet
mode) for one turn only. Continue release
at nominal setting

Remove EDF with prybar (only if head not
free spinning)

43.

EDF cannot be removed
from lug/clevis after
untorqued

ow

Twist outer washer (lanyard washer) back
and forth while pulling outward

Verify lanyard not snagged

Drive EDF ccw 2 turns (start EDF by hand
when re-installing)

Gently tap along EDF major axis with
back of equipment hook or hammer (EDF
head must not be free spinning), and pull
outward with lanyards

Use equipment hook over EDF bolt head
to remove (EDF head must not be free
spinning)

EVA prybar (EDF head must not be free
spinning)

44.

Cannot insert EDF into
lug/clevis interface

w >

o O

m

Verify lug/clevis fully seated

Twist EDF bolt head by hand to seat on
tip hex head

Drive EDF 2 add’l turns ccw, retry
insertion, verify head not free spinning
Remove EDF and verify collets not
expanded

Cut EDF lanyards and replace failed EDF
with spare EDF, retry

45.

OTCM/shoulder EDF are not
captive after all 4 EDFs at
final torque

w

o O

m

Increase torque to B7 (25.5 ft-Ib), ensure
fully seated

Increase torque to 30.5 ft-Ib (PGT ratchet
mode), ensure fully seated

Pull EDF and re-insert (loosen collets as
reqd), ensure fully seated, retry

Increase torque on all EDFs to 30.5 ft-Ib
(PGT ratchet mode), ensure fully seated
Cut EDF lanyards and replace failed EDF
with spare EDF, retry

ROLL CLAMP

46.

Roll clamp does not release
with recommended torque

w

Increase torque to B7 (25.5 ft-Ib), one turn
only

Increase torque to 30.5 ft-Ib (PGT ratchet
mode), one turn only

Inspect bolt for damage

PIP PINS

47.

KA Umbilical/Temp stow
bracket PIP pin will not
release/install

w >0

o

Twist PIP pin ring and retry

Gently tap PIP pin head w/back of
equipment hook or hammer

Use equipment hook or EVA prybar to
release

FS 16-6
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1JA WORKAROUNDS CRIBSHEET (Cont)

Procedure

Failure

Work-Around Steps

EVA1

JLP

Grounding wires
(under cover)

Velcro for IVA
Cover to attach to
Structure side

1. PCBM IVA MLI cover pulled
free of Velcro

v

Do not touch PCBM sealing surface after
Contamination covers are removed

WARNING

Attempt to re-seat Velcro on IVA MLI
cover

On MCC GO, obtain Compound Cutter
from C/Lk bag #3. Attempt to remove IVA
MLI cover (2 halves) from PCBM and cut
grounding wires (4 — 2 zenith, 2 nadir)

LTA cable connector cap(s)

If one cap is available, install on J7151

are missing from cable B. If cap cannot be installed on J7151:
stowage platform in PLB or Disconnect connector from back side of
cannot be installed connector bracket and wire tie to adjacent
connector
C. Wire tie cap to bracket structure or
adjacent cap
D. On MCC GO, obtain connector cap(s)
from PROX GPS Ant (ISS zenith surface
of JLP) and mate to JLP LTA connector(s)
SPDM — OTCM INSTALL
3. OHT does not engage A. Re-clock OHT, retry
B. Handle OTCM via shroud and socket

restraint plate or use alternate OHT from
C/Lk bag #3

C. Once OTCM removed from FSE, attempt

to insert OHT into opposite OHT socket

4, OTCM KA umbilical tie-down | A. Increase torque to B7 (25.5 ft-Ib)
bolt does not release with B. Increase torque to 30.5 ft-Ib via PGT in
recommended torque ratchet mode
C. Leave in place, and maneuver OTCM out
of FSE without removing KA umbilical
5. OTCM KA umbilical cannot |A. Verify OTCM aligned with SAPH Velcro
be restrained via Velcro B. If OTCM still in place, leave KA restrained
patch on SAPH or interferes via umbilical until OTCM removal complete
with OTCM/Arm removal C. After OTCM removed, pass OTCM to EV2;
Reinstall KA on FSE via tie-down bolt
PGT: [B1 12.0 ft-lb, CW2, 30.5], 7.25 turns
6. OTCM KA umbilical tie-down |A. Increase torque to B7 (25.5 ft-Ib)
bolt does not engage or fully |B. Increase torque to 30.5 ft-Ib (PGT ratchet
install mode), ensure fully seated
C. Restrain KA with tether (see tie-down plan,
FS 16-59)
D. After SLP tasks complete on EVA 3,
cut cable and bring KA inside
7. OTCM cannot be installed A. Pull all EDFs, inspect for FOD, and retry
on wrist ("wiggle" OTCM to align all EDFs)
B. If EDF interference is noted, attempt to
pull interfering EDF from hole
C. If nojoy, cut EDF lanyards to fully remove

interfering EDFs, one EDF at a time, and
retry

FS 16-7
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1JA WORKAROUNDS CRIBSHEET (Cont)

Procedure Failure Work-Around Steps
SPDM — OTCM INSTALL (Cont)
8. Socket restraint plate does |A. Increase torque to B7 (25.5 ft-Ib), one turn
not release with only
recommended torque B. Increase torque to 30.5 ft-Ib (PGT ratchet
mode), one turn only
9. OHT does not release from |A. Gently tap OHT button with hammer while
OTCM pulling out from OTCM
B. Leave OHT installed in OTCM, tethered to
socket restraint place
C. At the beginning of EVA 2, wrap ORU bag
(not the OTCM sock) over OTCM and
secure to arm
EVA 2 SPDM - ARM
REMOVE/INSTALL
1. Arm boom EDFs not captive |A. Pull EDF and re-insert, ensure fully seated,
in landing location after retry
recommended torque B. Increase torque to B2 (16.0 ft-Ib)
applied C. Cutarm boom EDF lanyards and trash
EDF
2. Arm does not release from | Verify all FSE and blankets clear, retry.
FSE "Wiggle" arm out of FSE
3. Cannot secure Armintemp |A. Pull all PIP pins and retry ("wiggle" arm to
stow bracket align all PIP pins); 3 of 4 PIP pins
required
B. Stow arm in opposite arm's temp stow
C. Per MCC instruction, Secure arm to
alternate tie-down location
4. Arm does not release from |A. "Peel away" arm from magnetic soft-dock
temp stow bracket B. Gently tap PIP pin head with back of
equipment hook or hammer
C. EVA prybar on PIP pins
5. Arm cannot be installed on  |A. Verify EDFs clear of structure
body B. Pull all EDFs, inspect for FOD, and retry
("wiggle" Arm to align all EDFs)
C. If EDF interference is noted, attempt to
pull interfering EDF from hole
D. If no joy, cut EDF lanyards to fully remove
interfering EDFs, one EDF at a time, and
retry
6. Cannot release body tie-down|Increase torque using ratchet wrench
bolt(s)
7. Body will not lock at 60 deg |A. Ensure that body rotation J-lock is not
engaged and pin ready to snap into place
B. "Wiggle" body while attempting to push in
body rotation lock pin
C. On MCC GO, secure body in 60 deg

position with LDTDT from body tether
point above OTP to SLP HH 0014
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1JA WORKAROUNDS CRIBSHEET (Cont)

Procedure

Failure

Work-Around Steps

EVA 3

OTP/THA INSTALL

1. Cannot untorque OTP hinge
pin

A. Increase torque to B7 (25.5 ft-Ib), one turn
only

B. Increase torque to 30.5 ft-Ib (PGT ratchet
mode), one turn only

2. Cannot untorque OTP FSE
bolts

FSE OTP 2:
A. Increase torque to 30.5 ft-Ib (PGT ratchet
mode)

B. Attempt to release FSE OTP 1 at first, at
nominal setting

FSE OTP 1:
A. Increase torque to 30.5 ft-Ib (PGT ratchet
mode)

B. Use ratchet wrench to break torque

3. Cannot berth OTP to body

A. Verify hinge pin is clear

B. Pull all EDFs, inspect for FOD, verify soft
dock tab deflection, and retry ("wiggle"
OTP to align all EDFs)

C. If EDF interference is noted, attempt to
pull interfering EDF from hole

D. If no joy, cut EDF lanyards to fully remove
interfering EDFs, one EDF at a time, and
retry

E. Engage OTP hinge pin, and soft dock
Secure OTP with adjustable tether

4. Cannot insert hinge pin

>

"Wiggle" hinge pin to work into place and
retry

Verify lanyard not wrapped around shaft
Cut hinge pin lanyard and bring inside

5. Cannot release THA FSE
bolt T1

>ow

Increase torque to B7 (25.5 ft-Ib), one turn
only

Increase torque to 30.5 ft-Ib (PGT ratchet
mode), one turn only

w

6. Cannot release THA FSE
bolt T2

A. Increase torque to B7 (25.5 ft-Ib) for one
turn only

B. Increase torque to 30.5 ft-Ib (PGT ratchet
mode)

7. Cannot berth THA on body

Pull THA clear and inspect interfaces, verify
interface pin alignment, "wiggle" THA into
V-guides

8. Cannot secure FSE T1 in
stowage position

A. Increase torque to B5 (22.0 ft-Ib)
B. Secure to structure with adjustable tether

9. Cannot move RMCT PIP
pins to “stow” posn

Gently tap RMCT PIP pin button with back of
equipment hook or hammer while pulling out
from RMCT holster

10. Cannot release SET launch
restraints

A. Increase torque to B7 (25.5 ft-Ib), one turn
only

B. Increase torque to 30.5 ft-Ib (PGT ratchet
mode), one turn only

CLPA INSTALL

11. Cannot keep connector
cover clear of CLPA during
install

Cut connector cover blanket free from SPDM

12. Cannot berth CLPA

Pull CLPA clear, inspect FOD, "wiggle" CLPA
into V-guide and retry

FS 16-9
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1JA WORKAROUNDS CRIBSHEET (Cont)

Procedure Failure Work-Around Steps
SLP CLEANUP
13. Cannot stow roll clamp A. Verify Velcro strap not interfering

. Increase torque to B5 (22.0 ft-Ib)
C. Secure clamp in closed position with wire
tie
Secure clamp in open position with wire tie

=

FRAM OPERATIONS

14. Primary FRAM bolt fails to Increase PGT settings to: B2, CCW2,
release from sidewall carrier 30.5 for 1 turn only to break torque, return
PGT settings to: A4, CCW2, 30.5

B. If no joy, engage contingency locking pins
(4) to secure ORU for ride home (see
procedure below). 4/4 cont pins required
for landing loads. (Consider egressing
arm for lower contingency pin access)

15. Primary FRAM bolt fails to A. Verify active FRAM fully seated on
engage on ESP2 passive FRAM, check for FOD, back out
primary FRAM bolt fully with PGT
settings: A7, CCW2, 30.5; re-attempt
engagement with PGT settings: A7,
Cwz2, 30.5

B. If no joy, engage contingency locking pins
(4) (see procedure below). 3/4 cont pins
required for on-orbit loads

16. Contingency locking pin A. FRAM FWD Cont Pins: PGT settings:
installation A4, CW2, 30.5, TBD turns (see equation
below for turns)

Can increase PGT to B2 for 1 turn only if
A4 no joy

B. FRAM AFT Cont Pins: PGT settings: B1,
CW2,30.5, TBD turns (see equation below
for turns)

>

Fwd Cont Pins:
Turns = 14.11 — (1.25 x Primary bolt
turns achieved)

Aft Cont Pins:
= The rear cont pin can be installed if the
primary turn count is 6.5 turns or less

= With greater than 6.5 turn on the
primary bolt, the cont pin is not needed,
and in some cases where most turns
have been engaged by the primary bolt,
cannot be installed

= Turns = 16.858 — (1.25 x Primary bolt
turns)

NOTE: 4 of 4 contingency pins required
for PLB, 3 of 4 required for ESP2 or EPF
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1JA WORKAROUNDS CRIBSHEET (Cont)

Procedure Failure Work-Around Steps
MISSE 6
17. Sidewall carrier clamp will A. Tether to latch and release clamp hinge
not release bolt (just zenith of carrier HH) PGT 7/16 -
6 in ext: B1, CCW2, 30.5 (96 turns)
B. Discard latch and bolt in trashbag
18. Sidewall carrier clamp will A. Tether to latch and release clamp hinge
not latch in landing position bolt (just zenith of carrier HH) PGT 7/16 -
6 in ext: B1, CCW2, 30.5 (96 turns)
B. Discard latch and bolt in trashbag
19. PEC Dust cap fails to Increase torque. Use tether hook on tether
release point for leverage
20. Wing tab connector fails to  |A. Verify wingtab in disengaged posn prior to
mate installation
B. Verify connector fully seated
C. Inspect:
= FOD
= EMI band
= Bend radius
= Connector keying features
D. Check alignment/side loads/torsion
21. PEC Dust cap fails to install | Discard cap in small trash bag
on LWAPA dummy
connector
22. PEC PIP pin will not release |Strike detent end of PIP pin (end opposite pull
to open PEC ring) with tether hook, retry
23. PEC PIP pin used to restrain |A. Strike detent end of PIP pin (end opposite
PEC closed will not release pull ring) with tether hook, retry
B. Close PEC halves as far as possible and
restrain with wire tie or adj eq tether
24. PEC can not be restrained |A. One PIP pin is sufficient to restrain the
open with PIP pin(s) PEC open
B. If both PIP pins fail, secure PEC open by
attaching wire ties or adjustable
equipment tethers around the 2 parallel
HHs
25. Clamp PIP Pin will not Strike detent end of PIP pin (end opposite pull
release for PEC install ring) with tether hook, retry
EVA 4 RPCM R&R
RPCM 1. RPCM jacking bolt will not A. Verify socket is fully installed on the bolt
release (releases the anti-rotation locking tangs)
B. Increase PGT setting to: B1, CCW2, 30.5
2. Spare RPCM did not achieve |A. Verify RET hook installed correctly
full turns (6 turns) B. Remove RPCM with PGT settings: A7,
CCWz2, 30.5, verify no FOD
C. Reattempt installation with PGT settings:
A2, CW2, 30.5
D. If no joy, contact MCC-H
3. Status indicator did not travel | As long as torque and turns achieved, no
to LOCK action
T-RAD 4. If no flow Verify gun in FLOW and OPEN, report
pressure, verify gun piston motion when
trigger depressed
5. T-RAD knob will not install in | Install knob in STOW port (~5 turns cw to

VENT port

hard stop)
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1JA WORKAROUNDS CRIBSHEET (Cont)

Procedure

Failure

Work-Around Steps

EVA 5

OBSS KAU INSTALL

1. Stanchion bolt does not
release from launch position

A

Increase torque PGT: [B7 (25.5ft-Ib),
CW2, 30.5], for 1 turn only

PGT-OFF, place in manual ratchet mode
RCW, 30.5 ft-Ib MTL for one turn only

2. PGT socket comes off
avionics stanchion bolt

Attempt to reengage bolt
Remove socket from PGT; engage socket
on stanchion bolt then put back on PGT

3. Avionics box stanchion bolt
does not engage truss at

least 7 turns

NOTE
To meet EVA handling loads (45 Ib) a
minimum of 4 turns is required. To meet
on-orbit acceleration loads (0.4 g) a
minimum of 6 turns is required. To meet
EVA inadvertent kick loads (125 Ib) a
minimum of 9 turns is required

Release stanchion bolt, verify alignment
and reattempt

Increase torque PGT: [B7 (25.5ft-Ib),
CW2, 30.5], re-attempt install

Tether box to S1 HH 3289 and 3290 with
adjustable equipment tethers (see tie-down

plan)

4. KAU Stanchion soft dock
spring plungers seizes or
fails to depress (unable to
soft dock stanchion)

oo

NOTE
Tilted install may allow one spring plunger
to depress easing soft-dock installation.
Process of driving bolt into threaded boss
will create force that will cause spring
plungers to depress without any risk to
hardware

Attempt soft-dock installation slightly tilted
(~30 deg) and apply downward pressure
as stanchion is rotated toward vertical
Drive bolt until it drops from launch position
and reaches truss threads (~10 turns).
Ensure proper alignment and start of
thread engagement

Continue driving bolt down until fully installed
Use EVA probe tool to depress plungers

KAD INSTALL

5. KAD release knob fails to

rotate open

w >

Verify knob J-lock not engaged
Attempt to rotate knob hex stud;
PGT 7/16 - 6 in ext: AX, CCW2, 30.5

6. KAD fails to install on OBSS

MmO ow»

Verify KAD tether point is ISS port

Verify KAD in SD, knob J-lock not engaged
If soft dock does not engage, rotate knob
ccw until soft dock engages

Inspect for FOD

Use finger to slide latch over striker bar
Attempt to rotate knob hex stud;

PGT 7/16 - 6 in ext: AX, CW2, 30.5

FS 16-12
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1JA WORKAROUNDS CRIBSHEET (Cont)

Procedure Failure Work-Around Steps
OBSS STOW
7. OBSS fails to mate to A. Verify SSBAD centered between striker
SSBAD bar stand-offs
B. Verify SSBAD in SD, knob J-lock not
engaged
C. If soft dock does not engage, rotate knob
CCW until soft dock engages
D. Inspect for FOD
E. Use finger to slide latch over striker bar
F. Attempt to rotate knob hex stud;
PGT 7/16 - 6 in ext: AX, CW2, 30.5
8. Cannot align OBSS striker |A. Release Y-slider PIP pin, retry
bar with outboard stanchion |B. Perform OUTBOARD OBSS STAND

ALIGNMENT:

1. PGT [B3 18.4 ft-lb, CCW2 30 RPM,
MTL 30.5] 6 ext 7/16; drive clamp ‘bolt
1" —13.8 turns

2. If OBSS outboard striker bar not
captured, give EV3 GO to capture

3. Verify OBSS captured to SSBAD

4. PGT [B3 18.4 ft-Ib, CW2 30 RPM,
MTL 30.5] 6 ext 7/16; drive clamp ‘bolt
1 ~13.8 turns

5. Verify OBSS stand fully clamped to
trunnion (view clamping mechanism
through OSE cover slot)

9. Clamp ‘bolt 1’ fails to
release/engage

Increase torque to B7

10. OBSS cover grounding PIP
pin will not install in HH
stanchion

Verify grounding cable in line w/HH
Re-attempt on another HH stanchion
(attempt in the following order: 2, 3, 4, 1).
NOTE: additional cable may needed to
be pulled from pouch for location 4.

~10 Ib force required

Uncoil cable excess cable from pouch and
tear restraint stitching if additional cable
length is required
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1JA WORKAROUNDS CRIBSHEET (Cont)

Procedure Failure Work-Around Steps
TBA INSTALL
11. MLI Cover Inboard Bolt will |A. Increase PGT setting: [B7 (25.5 ft-Ib),
not break initial torque CCW2, 30.5], reattempt for 1 turn, then

return to original torque setting of

[A6 (8.3), CCW2, 30.5]
B. If free spinning nut plate suspected:

1. Retrieve vise grips from Staging Bag

2. Attach vise grips to bolt head

3. Turn bolt ccw while applying gentle pull

force (do not fail bolt)

12. MLI Cover Inboard Bolt will | Engage other inboard bolts. Minimum

not engage number of bolts that must be re-installed is
any 2 of 4 or any 4 of 6 per cover panel (for 6
fastener covers, if one fastener in each pair is
engaged then 3 of 6 is the min)
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MANUALLY OPEN/CLOSE CBM PETAL (00:30)

Objective: To manually open/close radial Common Berthing Mechanism (CBM) petal via EVA due to CBM contingency

IVISSRMS

EV1

EV2

CAUTION
During any CBM operation, avoid contact
with sealing surface

OPEN PETAL
1. Configure/set up APFR and tools as reqd;
transfer to worksite

CAUTION
Do not use petal(s) as hand hold until
launch restraints have been engaged

2. Engage first petal launch restraint for failed
petal, push button in

3. PGT [A6, CCW2, 30.5]-6 Ext 7/16:
Release roller link release bolt (inner-most, one
going thru petal) until capture latch disengaged,
up to 12-13 turns

NOTE
Visually verify capture latch tip is no longer
engaged on petal roller link

4. PGT [A6, CW2, 10.5]-6 Ext 7/16:
Retighten roller link release bolt up to 12-13 turns
5.  While restraining petal, release first launch
restraint (adj tether strap)
6. Slowly, allow petal to open
7. Clean up worksite

CLOSE PETAL
1. Close petal (1-5 Ib force reqd); hold
2. Reengage first launch restraint (push in button)

CAUTION
During any CBM operation, avoid contact
with sealing surface

OPEN PETAL
1. Configure/set up APFR and tools as reqd;
transfer to worksite

CAUTION
Do not use petal(s) as hand hold until
launch restraints have been engaged

2. Engage second petal launch restraint for failed
petal, push button in
3. Assist EV1 as reqd

4. While restraining petal, release second launch
restraint (adj tether strap)

5. Slowly, allow petal to open

6. Clean up worksite

CLOSE PETAL
1. Close petal (1-2 Ib force reqd); hold
2. Reengage second launch restraint (push in button)

FS 16-15
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MANUALLY OPEN/CLOSE CBM PETAL - TASK DATA

Cautions:

Tools:
EV1 EV2 1.
PGT BRT 2.
7/16-6in ext Adjustable Tether Notes:
Adjustable Tether 1.
EVA Fasteners:
Fastener Name |Label Head |Qty Install |Release |Failure |Turns |RPM
Size Torque |[Torque Torque
(ft-1b) (ft-1b) (ft-1b)
Roller Link N/A 716" |1 8.3 8.3 121 12-13 30
Release Bolt
* Standard PGT settings assumed
Foot Restraints:
Task WIF CETA Swing Arm  |APFR Setting
Position |Settings
Port CBM — Fwd half NOD 05 N/A N/A 11, RR, G, 12
Port CBM — Aft half NOD 03 N/A N/A 11,QQ, G, 1
Nadir CBM SSRMS N/A N/A TBD

Petal / Latch Locations:

* Not verified in NBL

Element / Location Petal / Latch 1 | Petal / Latch 2 | Petal / Latch 3 | Petal / Latch 4
Node 1 Nadir Aft Stbd Fwd Stbd Fwd Port Aft Port

Node 1 Port Fwd Zenith Aft Zenith Aft Nadir Fwd Nadir

Lab Forward Zenith Stbd Zenith Port Nadir Port Nadir Stbd
Node 2 Nadir Aft Stbd Fwd Stbd Fwd Port Aft Port

Node 2 Port Fwd Zenith Aft Zenith Aft Nadir Fwd Nadir
Node 2 Zenith Aft Port Fwd Port Fwd Stbd Aft Stbd

Node 2 Starboard Fwd Nadir Aft Nadir Aft Zenith Fwd Zenith
Node 2 Forward Zenith Stbd Zenith Port Nadir Port Nadir Stbd
JEM Zenith Fwd Stbd Aft Stbd Aft Port Fwd Port

FS 16-16

During operation, avoid contact with CBM sealing surface

Do not use petals as hand hold unless launch restraints have been engaged

CBM CPAs do not have to be powered down for this activity
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MANUALLY OPEN/CLOSE CBM PETAL - TASK DATA (Cont)

-

Roller Link
(latch tip is shown not engaged on link)

g

-
=

F =
A— i

Roller Link
Release Bolt

CBM PETAL DEPLOY MECHANISM

Petal Launch
Restraint
(one of two installed)

CBM PETAL
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MANUALLY OPEN/CLOSE CBM PETAL - TASK DATA (Cont)

| [ -
| Petal Launch Restraint
| Engage (push button in)

Petal Launch Restraint Release T | -

(pull using tether hook) b 'i

r Pull to
. disengage pin
= 2age p

Launch ‘;i
Restraint Fitting Q
\ \\

;~l y x T-Handle
sl
)

\ Push to

Launch . engage pin
Restraint Pin

Cover Clevis

Center Disk /

CBM PETAL LAUNCH RESTRAINT OPERATION CBM PETAL LAUNCH RESTRAINT MECHANISM
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MANUALLY OPEN/CLOSE CBM PETAL - TASK DATA (Cont)

PETAL LAUNCH RESTRAINT RELEASE USING ADJUSTABLE TETHER STRAP
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REMOVE/REPLACE CENTER DISK COVER (00:30)

IVISSRMS

EV1/EV2

CAUTION
During any CBM operation, avoid contact with sealing surface
COVER REMOVAL (1 quadrant)

Configure/set up APFR and tools as reqd; transfer to worksite
Access turnbuckle at desired Center Disk Cover quadrant
Remove PIP pin with socket
Repeat step 3 for second turnbuckle PIP pin
Open Center Disk Cover flap below turnbuckle to view Instructions
Rotate turnbuckle in “LOOSEN?” direction to release
cable tension (~20-30 turns)
Configure retractable tethers to cinch back cover
Pull PIP pins from pulleys (two) to be removed, one per pulley
Stow pulley PIP pins (two) in Standoff Bar ends
0. Remove each pulley from clevis. Use a tether

to keep pulley away from CBM mating interface
11. Cinch adjustable tether as required
12. Remove PIP pins (two) from Standoff Bar. Remove Standoff
Bar by rotating inward 45 deg. Use a tether to clear worksite

S o ol

= ©®N

COVER REINSTALL

1. Release/stow tethers used to restrain cover

2. Reattach Standoff Bar, rotate outward 45 deg

to reinstall cover quadrant

Insert pulleys (two) back into clevises (two)

Reinstall pulley PIP pins (1 per pulley)

Reinstall Standoff Bar PIP pins if time permits (2 per standoff)

Repeat steps 2-5 as reqd for other CBM quadrants

If feasible, re-tighten cable by rotating turnbuckles in the “TIGHTEN?” direction per instructions
Return turnbuckle PIP pins to the engaged slot (turn 90 deg)

Secure cover using tethers or wire ties as reqd

©oNOO W

10. Clean up worksite
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REMOVE/REPLACE CENTER DISK COVER - TASK DATA (Cont)

Tools:

Notes:

EV1 (FF)

EV2 (FF)

Retractable Tethers (2) w/small equipment hook

Adjustable Tether

Wire Ties

EVA Fasteners: N/A

FS 16-21

If removing Center Disk Cover for CPA R&R, only one quadrant reqd to be

removed

Securing cover with wire ties or tethers is required if the pulleys are not able
to be returned to the clevises and the cable tightened. The requirement for
securing the cover is to verify all hardware is out of the capture and mating

plane of the CBM
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REMOVE/REPLACE CENTER DISK COVER - TASK DATA (Cont)

No petal covers present on axial ports.

Turnbuckle

g

Petal Cover (closed)
Standoff bar 4 places

— "+ Turnbuckle
\\\ < Instructions
§ Flap Turnbuckle
3 \ A .
\\\ /// Turnbuckle Center Disk Cover
\9 / (10f 2)
4 Pulleys and clevises
W 4 places
(below cover)
CENTER DISK COVER DRAWING CENTER DISK COVER PHOTO
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REMOVE/REPLACE CENTER DISK COVER - TASK DATA (Cont)

A e rimie e e

T S e A D

B

(b R R R BRSNS R R GRS
ey

|
,( M/D COVER FLAP RELEASE INSTRUCTIONS
| | 1. Hemave Ball lock pin from pulley clevis and ingar into hole provided
L) i next fo kanyard attach point on the side of the standeif.
& ] ; 2. FAepeal step | with other pulley ball lock pin.
'%, | 3 Remoua pulley from clevis by pushing fhe pubey tovards the clevis !
L& | and siiding the pulley out of the clevis. {
1 f! 4. Repeat stap 3 with other pulley: s
| 5 Femeove ball lock pin from standoff bracket and stow in hole \
[[ provided nest to the lanyard altach point, !
6. Rapeai step 5 with olher standalf bracket ball kock pin. 1
} 7. Redate Standadf lowards the center of the hateh 1o disengage
f 1
i

' froim the standell biacke!.
\f\
4

CBM CENTER DISK COVER TURNBUCKLE INSTRUCTIONS

CBM CENTER DISK COVER FLAP INSTRUCTIONS
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REMOVE CBM READY-TO-LATCH (RTL) - TASK DATA (Cont)

[ N

: ks - - Standoff Bar |
PIP Pin ring Pull PIP Pin ring and o :

' turn 90° to drop in ‘~

| release or stowage slot

.\ [Cover Tether
Point

| Standoff Bar PIP Pin

TURNBUCKLE PIP PIN (1 OF 2 SHOWN) - , l/
CLEVIS AND PULLEY PIP PIN LOCATIONS
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REMOVE/REPLACE CBM CONTROLLER PANEL ASSEMBLY (CPA) (02:00)

Objective: To remove and replace failed CBM Controller Panel Assembly (CPA)
Assumptions: Corresponding CBM Petal Covers (two) for failed CPA have been fully deployed via commanding or EVA

IV Tools reqd for this procedure and must be retrieved prior to EVA. See Task Data Sheet for more info

IVISSRMS

EV1

EV2

1.

VInhibits in place for affected CPA (see Task
Data Sheet)

Record s/n of spare CPA

Record s/n of failed CPA

© ®

WARNING
Power must be removed from CPA prior
to EVA maintenance

CAUTION
During any CBM operation, avoid contact
with sealing surface

CPA REMOVAL
1.

Configure/set up APFR tools as reqd; transfer to
worksite

Remove Center Disk Cover corresponding quadrant:
Perform REMOVE/REPLACE CENTER DISK
COVER, COVER REMOVAL, removal steps only

Attach CBM Tether Point to seat track on failed CPA

Demate cable connectors J1-J9 on CPA

(use connector tool as reqd)

Disconnect grounding straps (two) from CPA

with EVA ratchet, 5/32-in Ball End Allen Driver

Tether to CBM Tether Point on CPA

NOTE
Do not use EVA 7/16" socket on CPA
fasteners — will disassemble fastener

PGT [A6, CCW2, 30.5] IV 7/16" w/DPTA:
Release fasteners (five) on CPA 13-14 turns

Detach from bulkhead

Stow CPA

to EVA maintenance

WARNING
Power must be removed from CPA prior

CAUTION

with sealing surface

During any CBM operation, avoid contact

CPA REMOVAL
1. Configure/set up APFR tools as reqd; transfer to

worksite

2. Assist EV1 as reqd
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REMOVE/REPLACE CBM CONTROLLER PANEL ASSEMBLY (CPA) (02:00) (Cont)

IVISSRMS

EV1

EV2

WARNING
Power must be removed from CPA prior
to EVA maintenance

CAUTION
During any CBM operation, avoid contact
with sealing surface

CPA REPLACE

1.

Install new CPA, align CPA: bolt plate edge flush
with edge of bulkhead. (May hand start fasteners to
“soft-dock” CPA)
NOTE
Do not use EVA 7/16" socket on CPA
fasteners

PGT [A2, CW2, 30.5]-IV 7/16" w/DPTA:
Start fasteners (five) on CPA ~3-4 turns
PGT [A2, CW2, 30.5]-IV 7/16" w/DPTA:
Tighten fasteners (five) on CPA ~10 turns
Remove CBM Tether Point
Connect grounding straps (two) to CPA with
EVA ratchet, 5/32-in Ball End Allen Driver
Mate cable connectors J1-J9 to CPA (use
connector tool as reqd)
Reinstall Center Disk Cover as reqd:
Perform REMOVE/REPLACE CENTER DISK
COVER, COVER REINSTALL, install steps only
Visually inspect CBM mating interface, ensure it is
clear of latch, wire ties, MLI and any other
equipment or FOD

WARNING
Power must be removed from CPA prior
to EVA maintenance

CAUTION
During any CBM operation, avoid contact
with sealing surface

CPA REPLACE

1. Assist EV1 as reqd

2. Visually inspect CBM mating interface, ensure it is
clear of latch, wire ties, MLI and any other
equipment or FOD
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REMOVE/REPLACE CBM CONTROLLER PANEL ASSEMBLY (CPA) —- TASK DATA

Tools:
EV1 EV2
PGT BRT
Spare CPA
CBM Tether Point (1 of 2)
5/32-in Ball End Allen Driver
CBM Tether Point (for failed unit)
Connector Tool, Sm locking electrical
EVA ratchet
IV: 7/16" Socket, 3/8" Drive
Drop Proof Tether Adapter
EVA Fasteners:
Fastener Label [Head [Qty Install Release |[Failure [Turns |RPM
Name Size Torque |Torque Torque
(ft-1b) (ft-1b) (ft-1b)
CPA Removal 7/16" 3.8 8.3 Rel/12.1 | 13-14.5 30
Fastener Inst/6.0
CPA Ground 5/32" hand tight 2.0 Rel/5.4 30
Strap Fastener Inst/2.9
* Standard PGT settings assumed
EVA Connectors:
Harness From |To Function
W7(2)0 P(2) J1 Power cable
W7@2)1 P(2) J2 Data cable
W7(2)2 P(2) J3 Power cable
W7(2)3 P(2) J4 Data cable
P1to J5 LCH CONT P1 J5 Bolt/latch cable
P1to J6 LCH CONT P1 J6 Bolt/latch cable
P1to J7 LCH CONT P1 J7 Bolt/latch cable
P1to J8 LCH CONT P1 J8 Bolt/latch cable
P1to J9 LCH CONT P1 J9 Bolt/latch cable
Foot Restraints:
Task WIF CETA Swing Arm  |APFR Setting
Position |Settings
Port CBM — Fwd half NOD 05 N/A N/A 11,RR, G, 12
Port CBM — Aft half NOD 03 N/A N/A 11,QQ, G, 1
Nadir CBM SSRMS N/A N/A

* Not verified in NBL

Warnings:

1.

Power must be removed from CPA prior to EVA maintenance

Cautions:

1.

Notes:
1.
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During operation, avoid contact with CBM sealing surface

Do not use an EVA 7/16" socket on CPA Removal Fasteners. Although it is
possible to remove these fasteners using this socket, the EVA socket is too
long and it is possible to simultaneously engage and remove the entire bolt
assembly, making it non-captive. To prevent this, the IV 7/16" socket will be
used with the DPT

There is no real aligning feature for the CPA other than the Removal
Fastener bolt holes, therefore reinstalling can be difficult. It may be easiest
to start a few bolts by hand (2 bolts furthest out radially have proven easiest
with EVA Glove). Note CPA is properly aligned when bolt plate is flush with
end of Node bulkhead

During installation, to prevent binding of CPA Removal Fasteners, can turn
each fastener a few turns, then repeat until torque is met

CPA Connectors are fully mated when Red Indicator Ring is no longer visible
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REMOVE/REPLACE CBM CONTROLLER PANEL ASSEMBLY (CPA) — TASK DATA (Cont)

Petal/Latch Locations:

CPA Power Inhibits:

Element/Location Petal/Latch 1 Petal/Latch 2 Petal/Latch 3 | Petal/Latch 4 Element/Location CPA Primary RPCM Secondary RPCM
Node 1 Nadir Aft Stbd Fwd Stbd Fwd Port Aft Port Node 1 Nadir CPA 1 RPCM N13B B RPC 03 RPCM N14B B RPC 11
Node 1 Port Fwd Zenith Aft Zenith Aft Nadir Fwd Nadir Node 1 Nadir CPA2 | RPCMN13BB RPC 04 RPCM N14B B RPC 12
Lab Forward Zenith Stbd Zenith Port Nadir Port Nadir Stbd Node 1 Nadir CPA3 RPCM N13B B RPC 05 RPCM N14B B RPC 13
Node 2 Nadir Aft Stbd Fwd Stbd Fwd Port Aft Port Node 1 Nadir CPA4 | RPCMN13B B RPC 06 RPCM N14B B RPC 14
Node 2 Port Fwd Zenith Aft Zenith Aft Nadir Fwd Nadir Node 1 Port CPA 1 RPCM N1RS2 CRPC 07 | RPCM N1RS1 B RPC 05
Node 2 Zenith Aft Port Fwd Port Fwd Stbd Aft Stbd Node 1 Port CPA2 | RPCMN1RS2CRPC08 | RPCM N1RS1B RPC 06
Node 2 Starboard Fwd Nadir Aft Nadir Aft Zenith Fwd Zenith Node 1 Port CPA 3 RPCM N1RS2 C RPC 10 RPCM N1RS1 B RPC 13
Node 2 Forward Zenith Stbd Zenith Port Nadir Port Nadir Stbd Node 1 Port CPA 4 RPCM N1RS2 C RPC 11 RPCM N1RS1 B RPC 14
JEM Zenith Fwd Stbd Aft Stbd Aft Port Fwd Port Lab Forward CPA 1 RPCM LA1B B RPC 4 RPCM LA2B B RPC 4
Lab Forward CPA2 RPCM LA1B B RPC 3 RPCM LA2B B RPC 3
CPA Locations: Lab Forward CPA3 RPCM LA1B B RPC 2 RPCM LA2B B RPC 2
Element/Location i)l i) i itk Lab Forward CPA4 RPCM LA1B B RPC 1 RPCM LA2B B RPC 1
Node 1 Nadir Stbd Fwd Port Aft Node 2 Nadir CPA1 | RPCMN21B4BARPC1 | RPCM N22B3A B RPC 1
Node 1 Port Zenith Aft Nadir Fwd Node 2 Nadir CPA2 | RPCMN21B4BARPC3 | RPCM N22B3AB RPC 3
Lab Forward Zenith Port Nadir Starboard Node 2 Nadir CPA3 | RPCMN21B4BARPC2 | RPCM N22B3A B RPC 2
Node 2 Nadir Stbd Fwd Port Aft Node 2 Nadir CPA4 | RPCMN21B4BARPC4 | RPCM N22B3A B RPC 4
Node 2 Port Zenith Aft Nadir Fwd Node 2 Port CPA1 | RPCMN21B4BARPC5 | RPCM N22B3A B RPC 5
Node 2 Zenith Port Fwd Stbd Aft Node 2 Port CPA2 | RPCMN21B4B ARPC 11 | RPCM N22B3A B RPC 11
Node 2 Starboard Nadir Aft Zenith Fwd Node 2 Port CPA3 | RPCMN21B4BARPC6 | RPCM N22B3AB RPC 6
Node 2 Forward Zenith Port Nadir Stbd Node 2 Port CPA4 | RPCMN21B4B ARPC 12 | RPCM N22B3A B RPC 12
JEM Zenith Stbd Aft Port Fwd ,
Node 2 Zenith CPA1 | RPCMN21A4ACRPC1 | RPCM N22A3B A RPC 1
Node 2 Zenith CPA2 | RPCMN21A4ACRPC3 | RPCM N22A3B A RPC 3
Node 2 Zenith CPA3 | RPCMN21A4ACRPC2 | RPCM N22A3B A RPC 2
Node 2 Zenith CPA4 | RPCMN21A4ACRPC4 | RPCM N22A3B A RPC 4
Node 2 Starboard CPA1 | RPCMN21B4B ARPC 13 | RPCM N22B3A B RPC 13
See S&M 2.514 Generic Procedures Node 2 Starboard CPA2 | RPCMN21B4B ARPC 15 | RPCM N22B3A B RPC 15
for complete safing steps Node 2 Starboard CPA3 | RPCMN21B4B ARPC 14 | RPCM N22B3A B RPC 14
Node 2 Starboard CPA4 | RPCMN21B4B ARPC 16 | RPCM N22B3A B RPC 16
Node 2 Forward CPA1 | RPCMN21A4A C RPC 13 | RPCM N22A3B A RPC 13
Node 2 Forward CPA2 | RPCMN21A4A C RPC 15 | RPCM N22A3B A RPC 15
Node 2 Forward CPA3 | RPCM N21A4A C RPC 14 | RPCM N22A3B A RPC 14
Node 2 Forward CPA4 | RPCM N21A4A C RPC 16 | RPCM N22A3B A RPC 16
JEM Zenith CZF"Q‘S .| RPCMPDBa2RPC4 RPCMPDBb1 RPC 5
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REMOVE/REPLACE CBM CONTROLLER PANEL ASSEMBLY (CPA) — TASK DATA (Cont)

Connectors: \ gy CPA Fastener (1 of 5 shown)

i %
1 Ground Strap (1 of 2)

onnectors: J1 ¥
J2 not visible

-

3T

-
I L ¢ . AT Connectors:  J3

CBM CPA CONNECTORS AND GROUND STRAP CBM CPA FASTENER LOCATIONS
(CENTER DISK COVER REMOVED)
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REMOVE/REPLACE CBM CONTROLLER PANEL ASSEMBLY (CPA) — TASK DATA (Cont)

Seat track for CBM Tether |
Point (two)

U P,

EXTERNAL VIEW OF CBM CPAs INSTALLED
SEAT TRACK FOR CBM TETHER POINT INSTALLATION (CENTER DISK COVER REMOVED)
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REMOVE/REPLACE CBM CONTROLLER PANEL ASSEMBLY (CPA) — TASK DATA (Cont)

Ground Strap
Fastener

CPA GROUND STRAP FASTENER
(CENTER DISK COVER INSTALLED)
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CLEAR/RESTRAIN CBM CAPTURE LATCH (00:30)

Objective: To clear CBM failed Capture Latch from mating interface and restrain via EVA to allow mating operations to continue
Assumptions: Corresponding CBM Petal Cover for failed latch has been fully deployed via commanding or EVA

IVISSRMS

EV1

EV2

CAUTION
During any CBM operation, avoid contact
with sealing surface

Configure/set up APFR and tools as reqd; transfer
to worksite

Clear capture latch from CBM mating interface.
Restrain capture latch with wire ties, sm-sm

RET, or adj equip tethers out of contact zone

of CBM ring (latch can be secured to turnbuckle
(2 pl), fabric loops, or cable of center disk cover)

If capture latch cannot be cleared/restrained
from mating interface, it must be removed
entirely. See REMOVE/REPLACE CBM
CAPTURE LATCH procedure

Clean up worksite

Visually inspect CBM mating interface, ensure it
is clear of latch, wire ties, MLI, and any other
equipment or FOD

—_

CAUTION
During any CBM operation, avoid contact
with sealing surface

Configure/set up APFR and tools as reqd; transfer
to worksite
Assist EV1 as reqd

Clean up worksite

Visually inspect CBM mating interface, ensure it
is clear of latch, wire ties, MLI, and any other
equipment or FOD
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CLEAR/RESTRAIN CBM CAPTURE LATCH - TASK DATA

Tools: Cautions:
EV1 EV2 1. During operation, avoid contact with CBM sealing surface
Wire Tie Caddy 2. Do not use petals as hand hold unless launch restraints have been engaged

Sm-sm RET (2) Notes:
Adj Equip tethers (2) 1.

CBM CPAs do not have to be powered down for this activity

Foot Restraints:

Task WIF CETA Swing Arm  [APFR Setting
Position [Settings

N1 Port CBM — Fwd half NOD 05 N/A N/A 11, RR, G, 12

N1 Port CBM — Aft half NOD 03 N/A N/A 11,QQ, G, 1

N1 Nadir CBM SSRMS N/A N/A TBD

* Not verified in NBL

Petal/Latch Locations:

Element/Location Petal/Latch 1 Petal/Latch 2 Petal/Latch 3 Petal/Latch 4
Node 1 Nadir Aft Stbd Fwd Stbd Fwd Port Aft Port
Node 1 Port Fwd Zenith Aft Zenith Aft Nadir Fwd Nadir
Lab Forward Zenith Stbd Zenith Port Nadir Port Nadir Stbd
Node 2 Nadir Aft Stbd Fwd Stbd Fwd Port Aft Port
Node 2 Port Fwd Zenith Aft Zenith Aft Nadir Fwd Nadir
Node 2 Zenith Aft Port Fwd Port Fwd Stbd Aft Stbd
Node 2 Starboard Fwd Nadir Aft Nadir Aft Zenith Fwd Zenith
Node 2 Forward Zenith Stbd Zenith Port Nadir Port Nadir Stbd
JEM Zenith Fwd Stbd Aft Stbd Aft Port Fwd Port
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CLEAR/RESTRAIN CBM CAPTURE LATCH - TASK DATA

Tip of & \
Latch Arm M a _ i
1 /] - . ; S CBM Mating interface.
\ //’ Latch ™ i, - Latch should be
Capture Arm /// Restraint Clip cleared of this area
1/ (launch restraint
/] hook grabs flat ==
I/, bottom of this 9
// ) hole when latch
{ fully closed)
/
/
/
[/
. ) / / Latch Assembly
Dog Leg / / bolt (to ACBM)
Linkage Assy ~ / /| 3/16 hex (4 places)
o7 /
e /
Capture " E@j}é e Drive Arm Assy =
Switch \ > / (connects to actuator)
not shown ) /
( ) \/ //
g Follower Arm i PN
AUEERD Linkage (2 places) Ei

Actuator
Location
(not shown)

Latch Restraint Hook

CBM CAPTURE LATCH LOCATION AND CBM MATING

CBM CAPTURE LATCH NOMENCLATURE INTERFACE

FS 16-34 EVA/123/FIN



REMOVE/REPLACE CBM CAPTURE LATCH (01:30)

Objective: To remove and replace CBM failed Capture Latch via EVA to allow mating operations to continue
Assumptions: Corresponding CBM Petal Cover for failed latch has been fully deployed via commanding or EVA

IVISSRMS EV1 EV2
1. VInhibits in place for affected capture latch WARNING WARNING
(see Task Data) Power must be removed from CPA prior Power must be removed from CPA prior
to EVA maintenance to EVA maintenance
CAUTION CAUTION
During any CBM operation, avoid contact During any CBM operation, avoid contact
with sealing surface with sealing surface
CAPTURE LATCH REMOVAL CAPTURE LATCH REMOVAL
1. Configure/set up APFR and tools as reqd; 1. Configure/set up APFR and tools as reqd; transfer
transfer to worksite to worksite
2. Ifreqd, open petal cover corresponding to 2. Assist EV1 as reqd

failed capture latch: MANUALLY OPEN/CLOSE
CBM PETAL, open steps only

3. PGT [A7 (8.2 ft-Ib), CCW2, 30.5]-3/16" Allen
Driver:

Remove captive fasteners (four) and ground
strap on capture latch assembly, 14.5 turns

4. Tether to capture latch assembly with wire tie

5. On IV GO, Disconnect connectors P2 and P3
from capture Latch actuator (2 1/2 turns)

(use connector tool as reqd)

6. Remove capture latch assembly

7. Remove capture latch and stow (use trash bag
as reqd for loose pieces)

8. If capture latch assembly not being replaced,
position ground strap and connector cables
such that alignment guides, CBM sealing
surface, RTLs are clear
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REMOVE/REPLACE CBM CAPTURE LATCH (01:30) (Cont)

IVISSRMS EV1 EV2
CAPTURE LATCH REPLACE CAPTURE LATCH REPLACE
1. Mate connectors P3 and P2 on 1. Assist EV1 asreqd

replacement capture latch (use connector tool

as required)

Position capture latch for installation

Re-position grounding strap on closest CLA

captive fastener

4. PGT [A3, CW2, 5.5]-3/16" Allen Driver:
Tighten captive fasteners (four) on capture latch
Assembly, 14.5 turns

5. If required, close corresponding petal cover:
MANUALLY OPEN/CLOSE CBM PETAL,
close steps only

SEN

6. Clean up worksite 2. Clean up worksite

7. Visually inspect CBM mating interface, ensure it  |3. Visually inspect CBM mating interface, ensure it
is clear of latch, wire ties, MLI, and any other is clear of latch, wire ties, MLI, and any other
equipment or FOD equipment or FOD
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REMOVE/REPLACE CBM CAPTURE LATCH - TASK DATA (Cont)

Tools:

EV1 (FF)

EV2 (FF)

Wire Tie Caddy

BRT

3/16" Allen Driver

Connector Tool, Sm locking electrical

Small trash bag

PGT

BRT

EVA Fasteners:

Warnings:
1.  Power must be removed from CPA prior to this task

Cautions:
1. During operation, avoid contact with CBM sealing surface

Notes:

1. Connectors are fully mated when Red Indicator Ring is no longer visible

2. Center Disk cover may need to be removed for access with the long
3/16" allen driver tool

Fastener Name

Label

Head
Size

Qty

Install
Torque
(ft-1b)

Release
Torque
(ft-1b)

Failure | Turns RPM
Torque

(ft-Ib)

Capture Latch
Captive Fastener
Release

N/A

3/16"

N/A

9.2

13.6 14.5 30

Capture Latch
Captive Fastener
Install

N/A

3/16"

4.8

N/A

8.6 14.5 30

Foot Restraints:

* Standard PGT settings assumed

Task

WIF

CETA
Position

Swing Arm
Settings

APFR Setting

N1 Port CBM — Fwd half

NOD 05

N/A

N/A 11,RR, G, 12

N1 Port CBM — Aft half

NOD 03

N/A

N/A 11,QQ, G, 1

3. Only EVA approved 3/16" Allen Driver is in the Node Bag. If necessary
IV tools has a 3/16" Allen Driver but must process paperwork to approve

for EVA

Petal/Latch Locations:

N1 Nadir CBM

SSRMS

N/A

N/A TBD

* Not verified in NBL

FS 16-37

Element/Location Petal/Latch 1 Petal/Latch 2 Petal/Latch 3 Petal/Latch 4
Node 1 Nadir Aft Stbd Fwd Stbd Fwd Port Aft Port
Node 1 Port Fwd Zenith Aft Zenith Aft Nadir Fwd Nadir
Lab Forward Zenith Stbd Zenith Port Nadir Port Nadir Stbd
Node 2 Nadir Aft Stbd Fwd Stbd Fwd Port Aft Port
Node 2 Port Fwd Zenith Aft Zenith Aft Nadir Fwd Nadir
Node 2 Zenith Aft Port Fwd Port Fwd Stbd Aft Stbd
Node 2 Starboard Fwd Nadir Aft Nadir Aft Zenith Fwd Zenith
Node 2 Forward Zenith Stbd Zenith Port Nadir Port Nadir Stbd
JEM Zenith Fwd Stbd Aft Stbd Aft Port Fwd Port
EVA/123/FIN



REMOVE/REPLACE CBM CAPTURE LATCH - TASK DATA (Cont)

CPA Power Inhibits:

v | e | rresreets | e arecr See S&M 2.514 Generic Procedures
oqae aair .
Node 1 Nadir CPA2 | RPCMN13B B RPC 04 RPCM N14B B RPC 12 for complete safing steps
Node 1 Nadir CPA3 | RPCM N13B B RPC 05 RPCM N14B B RPC 13
Node 1 Nadir CPA4 | RPCMN13B B RPC 06 RPCM N14B B RPC 14
Node 1 Port CPA1 | RPCMNIRS2CRPCO07 | RPCMNIRS1B RPC 05
Node 1 Port CPA2 | RPCMNIRS2CRPCO08 | RPCMNIRS1B RPC 06
Node 1 Port CPA3 | RPCMNTRS2CRPC 10 | RPCM NTRS1B RPC 13
Node 1 Port CPA4 | RPCMNIRS2CRPC 11 | RPCMNIRS1 B RPC 14
Lab Forward CPA 1 RPCM LA1B B RPC 4 RPCM LAZB B RPC 4
Lab Forward CPA2 RPCM LA1B B RPC 3 RPCM LA2B B RPC 3
Lab Forward CPA3 RPCM LA1B B RPC 2 RPCM LAZ2B B RPC 2
Lab Forward CPA4 RPCM LA1B B RPC 1 RPCM LA2B B RPC 1
Node 2 Nadir CPA1 | RPCMN21B4BARPC 1 | RPCM N22B3A B RPC 1
Node 2 Nadir CPA2 | RPCMN21B4BARPC3 | RPCM N22B3A B RPC 3
Node 2 Nadir CPA3 | RPCMN21B4BARPC2 | RPCM N22B3A B RPC 2
Node 2 Nadir CPA4 | RPCMN21B4BARPC4 | RPCM N22B3A B RPC 4
Node 2 Port CPA1 | RPCMN21B4BARPC5 | RPCM N22B3A B RPC 5
Node 2 Port CPA2 | RPCM N21B4B ARPC 11 | RPCM N22B3A B RPC 11
Node 2 Port CPA3 | RPCMN21B4BARPC6 | RPCM N22B3A B RPC 6
Node 2 Port CPA4 | RPCMN21B4B ARPC 12 | RPCM N22B3A B RPC 12
Node 2 Zenith CPA1 | RPCMN21A4ACRPC1 | RPCM N22A3B A RPC 1
Node 2 Zenith CPA2 | RPCMN21A4ACRPC3 | RPCM N22A3B A RPC 3
Node 2 Zenith CPA3 | RPCMN21A4ACRPC2 | RPCM N22A3B A RPC 2
Node 2 Zenith CPA4 | RPCMN21A4ACRPC4 | RPCM N22A3B A RPC 4
Node 2 Starboard CPA1 | RPCMN21B4B ARPC 13 | RPCM N22B3A B RPC 13
Node 2 Starboard CPA2 | RPCMN21B4B ARPC 15 | RPCM N22B3A B RPC 15
Node 2 Starboard CPA3 | RPCMN21B4B ARPC 14 | RPCM N22B3A B RPC 14
Node 2 Starboard CPA4 | RPCMN21B4B ARPC 16 | RPCM N22B3A B RPC 16
Node 2 Forward CPA1 | RPCM N21A4A C RPC 13 | RPCM N22A3B A RPC 13
Node 2 Forward CPA2 | RPCM N21A4A C RPC 15 | RPCM N22A3B A RPC 15
Node 2 Forward CPA3 | RPCM N21A4A C RPC 14 | RPCM N22A3B A RPC 14
Node 2 Forward CPA4 | RPCM N21A4A C RPC 16 | RPCM N22A3B A RPC 16
JEM Zenith c;gs ‘:’ RPCM PDBa2 RPC 4 RPCMPDBb1 RPC 5
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REMOVE/REPLACE CBM CAPTURE LATCH - TASK DATA (Cont)

Tip of A
Latch Arm — .
/
/ / Latch
/ / Restraint Clip
/] (launch
Capture Arm // restraint hook
/ / grabs flat
// bottom of this
/]~ / hole when
) latch fully
l T closed)
/ // R
/ / \ Latch Assembly
/] bolt (to ACBM)
“Dog Leg” / / 3/16 hex
Linkage Assy B / / L (4 places)
o] /
Sy o
Capture Switch }(9?/ ( Drive Arm Assy Hanr o
not shown [N ’ connects to actuator
( ) / /7)‘/ —— ‘

Follower Arm
3 / \F}“ Linkage (2 places) Lﬁ o I

- S ] Actuator

> Location

Latch Restraint Hook (not shown)

CBM CAPTURE LATCH LOCATION

CBM CAPTURE LATCH NOMENCLATURE
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REMOVE/REPLACE CBM CAPTURE LATCH - TASK DATA (Cont)

SIDE VIEW FRONT VIEW

Fasteners (four),
Ground wire

Connector P2 to J1

. el

. i
i,\fL,Q:.\;CX:.\' '\:\_\Z\li\

Switch Connector P3

CAPTURE LATCH ASSEMBLY (CLA) (SHOWN IN CLOSED POSITION)
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REMOVE CBM READY-TO-LATCH (RTL) (00:45)

Objective: To remove a CBM failed Ready-To-Latch via EVA to allow mating operations to continue
Assumptions: Corresponding CBM Petal Cover for failed RTL has been fully deployed via commanding or EVA

IV/ISSRMS

EV1

EV2

1. Inhibits in place for affected RTL (see Task
Data Sheet)

WARNING
Power must be removed from CPA prior
to EVA maintenance

CAUTION
During any CBM operation, avoid contact
with sealing surface

RTL REMOVAL

1. Configure/set up APFR and tools as reqd;
transfer to worksite

2. Remove center disk cover as reqd:
REMOVE/REPLACE CENTER DISK COVER,
COVER REMOVAL, steps 1-12

3. Verify power removed before continuing

4. PGT [A4, CCW2, 30.5]-RAD/DPTA/3/8":

Remove RTL fasteners (2), 13.5 turns

Tether to RTL assembly

Disconnect data connector from RTL

(use connector tool as required)

7. Remove RTL and stow (use trash bag
as reqd for loose pieces)

8. Reinstall MMOD center cover as required:
REMOVE/REPLACE CENTER DISK COVER,
COVER REINSTALL, steps 1-10

9. Clean up worksite

10. Visually inspect CBM mating interface, ensure it
is clear of latch, wire ties, MLI, and any other
equipment or FOD

RTL REMOVAL

1. Configure/set up APFR and tools as reqd;

transfer to worksite
2. Assist EV1 as required
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REMOVE CBM READY-TO-LATCH (RTL) — TASK DATA

Tools:

EV1 (FF)

EV2 (FF)

PGT

BRT

3/8" Socket

Drop Proof Tether Adapter (DPTA)

Connector Tool, Sm locking elec

Small trash bag

EVA ratchet

BRT

Right Angle Drive (RAD)

EVA Fasteners:

Fastener Label

Name

Head | Qty
Size

Install
Torque
(ft-1b)

Release

Torque
(ft-1b)

Failure
Torque
(ft-1b)

Turns | RPM

Capture Latch N/A
Captive Fastener
Release

3/8" 1

N/A

6.3 10.6

13.5 30

* Standard PGT settings assumed

Foot Restraints:

Task

WIF

CETA
Position

Swing Arm
Settings

APFR Setting

Port CBM — FWD half

NOD 05

N/A

N/A

11,RR, G, 12

Port CBM — Aft half

NOD 03

N/A

N/A

11,QQ, G, 1

Nadir CBM

SSRMS

N/A

N/A

* Not verified in NBL

Warnings:

1.  Power must be removed from CPA prior to this task

Cautions:

1. During operation, avoid contact with CBM sealing surface

Notes:

1. Connectors are fully mated when red indicator ring is no longer visible

2. Fitcheck of RAD/DPTA/3/8-in socket has not been verified — note DPTA is
not shown in photo

3. CPA number in Power Inhibits chart below corresponds to RTL number,
e.g., CPA 2is for RTL 2

Petal/Latch Locations:

Element/Location

Petal/Latch 1

Petal/Latch 2

Petal/Latch 3

Petal/Latch 4

FS 16-42

Node 1 Nadir Aft Stbd Fwd Stbd Fwd Port Aft Port
Node 1 Port Fwd Zenith Aft Zenith Aft Nadir Fwd Nadir
Lab Forward Zenith Stbd Zenith Port Nadir Port Nadir Stbd
Node 2 Nadir Aft Stbd Fwd Stbd Fwd Port Aft Port
Node 2 Port Fwd Zenith Aft Zenith Aft Nadir Fwd Nadir
Node 2 Zenith Aft Port Fwd Port Fwd Stbd Aft Stbd
Node 2 Starboard Fwd Nadir Aft Nadir Aft Zenith Fwd Zenith
Node 2 Forward Zenith Stbd Zenith Port Nadir Port Nadir Stbd
JEM Zenith Fwd Stbd Aft Stbd Aft Port Fwd Port
EVA/123/FIN




REMOVE/REPLACE CBM CAPTURE LATCH - TASK DATA (Cont)

CPA Power Inhibits:

Element/Location CPA Primary RPCM Secondary RPCM See S&M 2.514 Generic Procedures
Node 1 Nadir CPA 1 RPCM N13B B RPC 03 RPCM N14B B RPC 11 .
Node 1 Nadir CPA2 | RPCM N13B B RPC 04 RPCM N14B B RPC 12 for complete safing steps
Node 1 Nadir CPA3 | RPCM N13B B RPC 05 RPCM N14B B RPC 13
Node 1 Nadir CPA4 | RPCM N13B B RPC 06 RPCM N14B B RPC 14
Node 1 Port CPA1 | RPCMNIRS2CRPCO07 | RPCM N1RS1B RPC 05
Node 1 Port CPA2 | RPCMNIRS2CRPC08 | RPCM NTRS1B RPC 06
Node 1 Port CPA3 | RPCMNIRS2CRPC 10 | RPCM N1RS1B RPC 13
Node 1 Port CPA4 | RPCMNIRS2CRPC 11 | RPCM N1RS1B RPC 14
Lab Forward CPA1 RPCM LA1B B RPC 4 RPCM LA2B B RPC 4
Lab Forward CPA2 RPCM LA1B B RPC 3 RPCM LA2B B RPC 3
Lab Forward CPA3 RPCM LA1B B RPC 2 RPCM LAZ2B B RPC 2
Lab Forward CPA4 RPCM LA1B B RPC 1 RPCM LA2B B RPC 1
Node 2 Nadir CPA1 | RPCMN21B4BARPC1 | RPCM N22B3A B RPC 1
Node 2 Nadir CPA2 | RPCMN21B4BARPC3 | RPCM N22B3A B RPC 3
Node 2 Nadir CPA3 | RPCMN21B4BARPC2 | RPCM N22B3A B RPC 2
Node 2 Nadir CPA4 | RPCMN21B4BARPC4 | RPCM N22B3A B RPC 4
Node 2 Port CPA1 | RPCMN21B4BARPC5 | RPCM N22B3ABRPC5
Node 2 Port CPA2 | RPCMN21B4BARPC 11 | RPCM N22B3A B RPC 11
Node 2 Port CPA3 | RPCMN21B4BARPC6 | RPCM N22B3A B RPC 6
Node 2 Port CPA4 | RPCMN21B4BARPC 12 | RPCM N22B3A B RPC 12
Node 2 Zenith CPA1 | RPCMN21A4ACRPC1 | RPCM N22A3B A RPC 1
Node 2 Zenith CPA2 | RPCMN21A4ACRPC3 | RPCM N22A3B A RPC 3
Node 2 Zenith CPA3 | RPCMN21A4ACRPC2 | RPCM N22A3B A RPC 2
Node 2 Zenith CPA4 | RPCMN21AJACRPC4 | RPCM N22A3B ARPC 4
Node 2 Starboard CPA1 | RPCMN21B4BARPC 13 | RPCM N22B3A B RPC 13
Node 2 Starboard CPA2 | RPCMN21B4BARPC 15 | RPCM N22B3A B RPC 15
Node 2 Starboard CPA3 | RPCMN21B4B ARPC 14 | RPCM N22B3A B RPC 14
Node 2 Starboard CPA4 | RPCMN21B4BARPC 16 | RPCM N22B3A B RPC 16
Node 2 Forward CPA1 | RPCMN21A4A C RPC 13 | RPCM N22A3B A RPC 13
Node 2 Forward CPA2 | RPCM N21A4AC RPC 15 | RPCM N22A3B A RPC 15
Node 2 Forward CPA3 | RPCM N21A4A C RPC 14 | RPCM N22A3B A RPC 14
Node 2 Forward CPA4 | RPCMN21A4AC RPC 16 | RPCM N22A3B A RPC 16
JEM Zenith c;gs ‘:’ RPCM PDBa2 RPC 4 RPCMPDBb1 RPC 5
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REMOVE CBM READY-TO-LATCH (RTL) — TASK DATA (Cont)

Maint. Locking
Pin Location

Roller Groove
(3 places)

Maint. Locking

Pin Location Roller (6 places)

CBM RTL Nomenclature

FS 16-44

Data connector

CBM RTL

Bolt Load Cell connector
DO NOT DEMATE
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REMOVE CBM READY-TO-LATCH (RTL) — TASK DATA (Cont)

'-L- ] LA
- RTL Paddle

- ,, ., b %. » -
=, \ -  RTL Fasteners
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REMOVE CBM READY-TO-LATCH (RTL) — TASK DATA (Cont)

PETAL LAUNCH RESTRAINT RELEASE USING ADJUSTABLE TETHER STRAP
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REMOVE/REPLACE CBM PETAL (00:30)

Objective: To manually open/close radial Common Berthing Mechanism (CBM) petal via EVA due to CBM contingency

IV/ISSRMS EV1 EV2
NOTE CAUTION CAUTION
It is preferable to remove/replace During any CBM operation, avoid contact During any CBM operation, avoid contact
petal from closed position with sealing surface with sealing surface
PETAL REMOVAL PETAL REMOVAL
1. Configure/set up APFR and tools as reqd; 1. Configure/set up APFR and tools as reqd;
transfer to worksite transfer to worksite
CAUTION CAUTION
Do not use petal(s) as handhold until Do not use petal(s) as handhold until
launch restraints have been engaged launch restraints have been engaged
2. |If petal in fully closed position: 2. |If petal in fully closed position:
Engage first petal launch restraint for Engage second petal launch restraint for
failed petal, push button in failed petal, push button in
3. PGT[A7,CW2, 30.5]-6 Ext 7/16: 3. Assist EV1 as reqd
Turn Actuator Lock-out Bolt (outer-most
bolt) to disable spring actuator ~23-24 turns
4. PGT [A6, CCW?2, 30.5]-6 Ext 7/16:
Turn Roller Link Release Bolt up to 12-13 turns
to disengage Capture Latch
5. Visually verify Capture Latch is not engaged on
Petal Roller Link
6. PGT [A6, CW2, 10.5]-6 Ext 7/16:
Retighten Roller Link Release Bolt up to
12-13 turns
7. Attach tether to petal hinge linkage
8. PGT [B4, CCW?2, 30.5]-6 Ext 7/16:
Remove Petal Attachment Bolts (two) ~12 turns
9. If launch restraints engaged, release first 4. If launch restraints engaged, release second
launch restraint launch restraint
10. Remove petal 5. Remove petal
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REMOVE/REPLACE CBM PETAL (00:30) (Cont)

IV/ISSRMS

EV1

EV2

PETAL REPLACE

1.

n

Configure/set up APFR and tools as reqd;
transfer to worksite

Position replacement petal
If petal in closed position:
Engage first launch restraint (push button in)
PGT [A7, CW2, 30.5]-6 Ext 7/16:
Engage Petal Attachment Bolts (two) 12 turns,
apply pressure on bolt while turning to
ensure engagement
Remove tether from petal

PGT [A2, CCW2, 10.5]-6 Ext 7/16:
Reengage Actuator Lock-out Bolt
(outer-most bolt) ~23-24 turns

While holding petal, release first launch restraint
Clean up worksite
Visually inspect CBM mating interface, ensure it is

clear of latch, wire ties, MLI and any other
equipment or FOD

PETAL REPLACE

1.

Configure/set up APFR and tools as reqd;
transfer to worksite

Assist EV1 as reqd
If petal in closed position:
Engage second launch restraint (push button in)

While holding petal, release second launch
restraint
Clean up worksite

Visually inspect CBM mating interface, ensure it is
clear of latch, wire ties, MLI and any other
equipment or FOD

FS 16-48

EVA/123/FIN



REMOVE CBM READY-TO-LATCH (RTL) — TASK DATA (Cont)

Tools: Warnings:
EV1 EV2 1. Do not use petals as hand hold unless launch restraints have been engaged
PGT BRT .
71166 | Adiustable Teth Cautions:
6-6in ext justable Tether 1. During operation, avoid contact with CBM sealing surface
Adjustable Tether
BRT Notes:
1. CBM CPAs do not have to be powered down for this activity
EVA Fasteners: 2. ltis preferable to remove/replace petal from closed position, thus allowing
Fastener Name Label | Head | Qty Install | Release | Failure | Turns RPM crew to disable actuator spring
Size Torque | Torque | Torque
(ft-Ib) (ft-Ib) (ft-Ib) Petal/Latch Locations:

Roller Link N/A  |7/16 in 1 8.3 8.3 121 up to 30 Element/Location Petal/Latch 1 | Petal/Latch 2 | Petal/Latch 3 Petal/Latch 4
Release Bolt 12-13 Node 1 Nadir Aft Stbd Fwd Sthd Fwd Port Aft Port
Petal Attachment | N/A |7/16in| 2 9.2 194 |26URel| 12 30 Node 1 Port Fwd Zenith Aft Zenith Aft Nadir Fwd Nadir
Bolt 13.1/Inst Lab Forward Zenith Stbd Zenith Port Nadir Port Nadir Stbd
Actuator Lock-out | N/A (7/16in 1 3.8 9.2 15/Rel | 23-24 30 Node 2 Nadir Aft Stbd Fwd Stbd Fwd Port Aft Port
Bolt 6.3/Inst Node 2 Port Fwd Zenith Aft Zenith Aft Nadir Fwd Nadir
* Standard PGT settings assumed Node 2 Zenith Aft Port Fwd Port Fwd Stbd Aft Stbd

Node 2 Starboard Fwd Nadir Aft Nadir Aft Zenith Fwd Zenith
Foot Restraints: Node 2 Forward Zenith Stbd Zenith Port Nadir Port Nadir Stbd
Task WIF CETA | Swing Arm | APFR Setting JEM Zenith Fwd Stbd Aft Stbd Aft Port Fwd Port

Position Settings
Port CBM — Fwd half NOD 05 N/A N/A 11, RR, G, 12
Port CBM — Aft half NOD 03 N/A N/A 11, QQ,G, 1
Nadir CBM SSRMS N/A N/A TBD
* Not verified in NBL
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REMOVE CB

A

Petal Launch
Restraint
(one of two installed)

CBM PETAL

M READY-TO-LATCH (RTL) — TASK DATA (Cont)

Roller Link
(latch tip is shown not engaged on link)

FS 16-50

\ 4

Roller Link
Release Bolt

Actuator
Lock-out Bolt

Petal Attachment
Bolts (two)

CBM PETAL DEPLOY MECHANISM

EVA/123/FIN



REMOVE CBM READY-TO-LATCH (RTL) — TASK DATA (Cont)

~"._ Petal Launch Restraint
| Engage (push button in)

.;?-".Ir }ﬁr t ; -

—_—
\‘_\ Restraint Fitting

Pull to
~ | Petal Launch Restraint Release disengage pin

(pull using tether hooks)

\ Push to

engage pin
Restraint Pin

CBM PETAL LAUNCH RESTRAINT OPERATION CBM PETAL LAUNCH RESTRAINT MECHANISM
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MBSU REMOVE/REPLACE

IVISSRMS

EV1 (SSRMS)

EV2 (FF)

SSRMS 3.

\Y 4,

SSRMS 5.

. Verify with MCC SO

inhibits in place

See Task Data

Verify w/MCC ESP2

inhibits in place

¢ RPCM N1RS2-B
RPC10 (open and
close inhibited)

¢ RPCM S04B F RPC
12 (open and close
inhibited)

At TBD APFR install

posn

Verify SSRMS in standby

prior to APFR install

On EV GO, to APFR

Ingress posn, as reqd
On EV GO, to MBSU
worksite

. Record S/N of failed

MBSU

WARNING
Hazard voltage exists at the connectors of the
MBSU. MBSU must be safed before removal

SO0 MBSU R&R SETUP

1.
2.
3.

4.

N o

Retrieve APFR from TBD location

Translate to SSRMS APFR install location

Install WIF adapter in SSRMS PFR socket, tether
point toward EE

Install APFR (12,PP,F,6) in SSRMS WIF adapter

(Toes away from EE)

o Pull test

o Verify APFR lock collar black on black

Safety tether swap to SSRMS, verify hook locked;
attach A/L safety tether to nearby HR

GCA SSRMS for APFR ingress

Ingress SSRMS APFR

GCA SSRMS to MBSU worksite

S0 MBSU R&R SETUP

1. Translate to ESP2; attach BRT to ESP2 HR 8003
(aft face, sthd side)
2. Remove MLI from spare MBSU (hinge is FWD)
O Release Velcro tabs on front, side, and
back corners of ORU base
O Release integral strap from underside of
fwd flap
O Fold or roll cover toward back of MBSU,
attach strap to Velcro mating swatch on
back side of MLI
O Using side straps from front of MLI, secure
rest of MLI as reqd

3. Translate up CETA Spur to SO Face 1
4. Translate to failed MBSU

5. Verify failed MBSU P/N and S/N to IV
6. Install Sq TM on H1 fitting; Vanti-backlash neutral
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MBSU REMOVE/REPLACE (Cont)

IV/ISSRMS

EV1 (SSRMS)

EV2 (FF)

e

Jacking
bolt,

/HZ

H1l

Scoop
install
location

SSRMS 8. On EV GO, to spare
MBSU on ESP2

MBSU REMOVAL

CAUTION
Acme screws unfastened/fastened out of
sequence could lead to jamming of MBSU

On MCC GO:

1.

2.

3.

4

5.

6.
7.
8

9
1

PGT [B1 12.0 ft-Ib, CCW2 30 RPM, MTL 30.5]-
Sq TM-7/16Rec: Drive PGT 5 turns (1 turn at
bolt) on H1

Remove Sq TM and install on H2 fitting; Vanti-
backlash neutral

PGT [B1 12.0 ft-Ib, CCW2 30 RPM, MTL 30.5]-
6 Ext 7/16: Drive H1 ~8 turns

. Status indicator —- UNLOCK

PGT [B1 12.0 ft-Ib, CCW2 30 RPM, MTL 30.5]-
Sq TM-7/16Rec: Drive PGT 5 turns on H2
Transfer TM to EV2

Receive Sg Scoop from EV2; install on H2

PGT [B1 12.0 ft-Ib, CCW2 30 RPM, MTL 30.5]-
6 Ext 7/16: Drive H2 ~18 turns

. VStatus indicator — UNLOCK

0. Stow PGT

WARNING
Avoid contact with intermeshing fins of the

MBSU and coldplate

1

1. Remove MBSU from coldplate (soft dock on H2
15-20 Ib)

RETRIEVE SPARE MBSU/STOW FAILED MBSU

L

GCA SSRMS to spare MBSU on ESP2

Temp stow failed MBSU on ESP2 HR 8005 using
MUT EE/Ballstack (fins facing away from
structure)

MBSU REMOVAL

1. Receive Sq TM from EV1; stow on MWS
2. Transfer Sq Scoop to EV1

RETRIEVE SPARE MBSU/STOW FAILED MBSU

1. Translate to ESP2; assist with temp stow

2. Install MUT EE/Ballstack on ESP2 HR 8005
3. Temp stow failed MBSU on ESP2 HR 8005 using

MUT EE/Ballstack (fins facing away from
structure)
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MBSU REMOVE/REPLACE (Cont)

SSRMS 10.0n EV GO, to MBSU
worksite

14. Install failed MBSU (soft dock on H2 15-20 Ib) on
FRAM

15. VStatus indicator on Hland H2 are in UNLOCK

16. PGT [B2 16.0 ft-Ib, CW2 30 RPM, 30.5]-6Ext-
7/16: Drive H2, expect 17 turns

17. VH2 status indicator — LOCK

18. PGT [B2 16.0 ft-Ib, CW2 30 RPM, 30.5]-6Ext-
7/16: Drive H1, expect 5.7 turns

19. VH1 status indicator — LOCK

20. Remove Sqg Scoop; stow on MWS

21. Install thermal cover on failed unit

IV/ISSRMS EV1 (SSRMS) EV2 (FF)
4. Install Sq TM on Spare MBSU H1 fitting; Vanti-
backlash neutral
3. PGT[B1 12.0 ft-Ib, CCW2 30 RPM, MTL 30.5]-
Sq TM-7/16Rec: Drive PGT 5 turns on H1
4. Remove Sq TM and install on H2 fitting; Vanti-
backlash neutral
5. PGT [B1 12.0 ft-Ib, CCW2 30 RPM, MTL 30.5]-
6 Ext 7/16: Drive H1 ~8 turns
6. \Status indicator — UNLOCK
7. PGT[B112.0 ft-Ib, CCW2 30 RPM, MTL 30.5]-
Sq TM-7/16Rec: Drive PGT 5 turns on H2 )
8. Transfer Sq TM to EV2 5. Receive Sq TM from EV1; stow on MWS
9. Retrieve Sq Scoop from MWS; install on H2
10. PGT[B112.0 ft-Ib, CCW2 30 RPM, MTL 30.5]-
6 Ext 7/16: Drive H2 ~18 turns
11. VStatus indicator — UNLOCK
12. Stow PGT
13. Remove MBSU (soft dock on H2 15-20 Ib); 6. Receive spare MBSU
transfer to EV2
\Y, 9. Record failed MBSU CAUTION
installation turns and Ensure ORU is maintained level and
torque perpendicular to the tiedown stanchions during
Bolt Turns Torque mstallatlon.' Ff':ulure to comply may damage
H2 H-2 status indicator probe
H1
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MBSU REMOVE/REPLACE (Cont)

IV/ISSRMS

EV1 (SSRMS)

EV2 (FF)

v 11.Record spare MBSU
installation turns and
torque

Bolt Turns Torque
H2
H1
SSRMS 12.0n EV GO, to spare

safety tether location

22. Receive spare MBSU
23. GCA SSRMS to MBSU worksite

INSTALL SPARE MBSU

1.

2. Install spare MBSU (soft dock on H2 15-20 Ib)

3. Status indicator on Hland H2 are in UNLOCK

4. PGT [A3 4.8 ft-lb, CW2 30 RPM, 30.5]-6Ext-7/16:
Drive H2, expect 17 turns

5. VH2 status indicator — LOCK

6. PGT [A3 4.8 ft-Ib, CW2 30 RPM, 30.5]-6Ext-7/16:
Drive H1, expect 5.7 turns

7. \H1 status indicator — LOCK

8. Give MCC-H GO to restore power to MBSU

CLEANUP

1. GCA SSRMS to spare safety tether anchor point

2. Egress APFR; tether swap back to A/L safety
tether, verify hook locked

3. Remove APFR; stow in TBD location

4. Remove WIF Adapter; stow in small trash bag

Orient MBSU such that blind-mate connectors and

H2 are oriented correctly

CAUTION
There is a TBD thermal dwell time between the
MBSU & coldplate. Wait TBD time prior to
driving bolt

Ensure ORU is maintained level and
perpendicular to the tiedown stanchions during
installation. Failure to comply may damage
H-2 status indicator probe

7. Transfer spare MBSU to EV1

INSTALL SPARE MBSU

1. Translate to worksite

2. Inspect guide rails and connectors for
debris/damage

3. Assist EV1 with MBSU install

CLEANUP
1. Remove Sq scoop from MBSU
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MBSU REMOVE/REPLACE — TASK DATA

Estimated Task Duration:

Power Inhibits:

FS 16-56

With SSRMS MBSU DCSU Inhibits MBSU Inhibits
One EV Crew NA MBSU 4 RBI 6 open
Two EV Crew 03:00 MBSU 1A1B DCSU 1A RBI 6 open MBSU 4 RBI 7 open
DCSU 1B RBI 6 open MBSU 2 RBI 14 open
Tools: MBSU 1 RBI 6 open
= =T MBSU 2A2B ngﬂ gg Eg: g P MBSU 3 RBI 7 open
b MBSU 1 RBI 14 open
Square scoop EVA Crewlock bag (optional) MBSU 2 RBI 6 open
PGT — 6 Ext 7/16 Square Scoop MBSU 3A3B DCSU 3A RBI6 open MBSU 2 RBL 7 open
WIF Adapter EVA Ratchet 3/8 drive — 6 Ext 7/16 DCSU 3B RBI 6 open MBSU 4 RBI 14 open
(backup) MBSU 3 RBI 6 open
Safety Tether (SSRMS) Sq TM 7/16 rec MBSU 4A4B DCSU 4A RBI 6 open MBSU 1 RBI 7 open
Ballstack
Notes:
EVA Fasteners: 1. H1is secondary bolt, H2 is primary bolt
Fastener Label | Head | Qty | Install Release | Failure Turns RPM 2. NO ACTION is required when Acme screw torque and appropriate number
Name Size Torque Torque | Torque of turns has been met and the status indicator is not at the LOCKED
(ft-1b) (ft-lb) (ft-1b) position. Report anomaly
H1 H1 716 |1 4.8 (S0) 60 1903(R) | 56 (R) | 30 3.  Removing MBSU from coldplate causes H1 status indicator to move from
(Secondary Bolt) 18.4 (esp2) 83.8 (1) 57() UNLOCK to LOCK )
H2 H2 7116 | 1 4.8 (30) 60 1884 (R) | 16-17 (R)| 30 4. There is no hard stop when releasing H1 and H2 bolts; upon release, they
Primary Bolt 18.4 (esp2 689() | 1617 will free spin .
( ry Bolt (esp2) Ul 0 5. Primary stanchion (H2) has ~15-20 Ib soft dock force to overcome during
. MBSU removal and installation from/to FSE & coldplate
Foot Restraints: 6. H1 and H2 status indicators are not identical, see drawing below
TASK WIF APFR SETTING
Cautions:
MBSU SSRMS 12,PP.F. 6 1. Acme screws unfastened/fastened out of sequence could lead to jamming
of MBSU during removal. When unfastening Acme screws, H1 must be
ORU DATA: unfastened before H2
ORU PART SERIAL MASS DIMENSIONS 2. H1 bolt must always be released first and H2 bolt (jack screw) must
NUMBER NUMBER always be installed first or damage to ORU and underlying structure may
MBSU 1A1B R072591-41 X700385 236 Ib 40" x 28" x 12" occur , o . i
3. Ensure ORU is maintained level and perpendicular to the tiedown
MBSU 2A2B R072591-41 X700386 236 Ib 40" x 28" x 12" stanchions during installation. Failure to comply may damage H-2 status
" . " indicator probe
MBSU 3A3B R072591-41 €250636 236 Ib 40"x28"x12 4. Minimize force applied to H1 microfixture. Itis not rated to withstand
MBSU 4A4B R072591-41 C250637 236 Ib 40" x 28" x 12" excessive loads ]
5. There is a TBD thermal dwell time between the MBSU and coldplate.
Spare MBSU R072591-41 X652064 236 Ib 40" x 28" x 12" Wait TBD time, prior to driving bolts
Spare MBSU R072591-41 TBD 236 Ib 40" x 28" x 12"
Warnings:
1. Hazard voltage exists at the connectors of the MBSU. MBSU must be
safed before removal
2. Avoid contact with intermeshing fins of the MBSU and coldplate due to

sharp edge concerns
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MBSU REMOVE/REPLACE — TASK DATA (Cont)
MBSU Locatlons

L
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MBSU REMOVE/REPLACE — TASK DATA (Cont)
H2 Status Indicator H1 Status Indicator

Silver Black Lock/Unlock Silver toct Silver
Mark,  Stripe /,ﬂ Silver Mark Black oy
[

Black o
Black Stripe Mk Stpe - Unlock Lock L
ot

Positional Criteria

(Adhered to in with torque and turns specified in LSAR procedure)

Locked, Nominal: The lock/unlock
slot should be centered in relation
to the silver mark.

Unlocked, Nominal: The lock/un
lock slot should be centered in
relation to the silver mark.

o

L

Locked, Tolerance: The lock/un
lock slot can be left or right of

nominal by a distance no greater
than the width of the black stripe.

=

Unlocked, Tolerance: The lock/un
lock slot can be left or right of
nominal by a distance no greater
than the width of the black stripe.

£

I

- r—:ﬁ

Spare MBSU W/L| attached to FRAM on ESP2

-
cl Cow

L0G-1010-01

Sob stipe

(Adhered to in with torque and turns specified in LSAR procedure.)

Unlocked, Nominal: The unlock
slot should be centered in relation
to the silver mark

Locked, Nominal: The right edge
of the lock slot should be flush
with the right edge of the silver
mark

il e— §

I I
U

Unlocked, Tolerance: The unlock
slot can be left o right of nominal
by a distance no greater than the
width of the black stripe.

U
(ﬂ=_@

U

I I
L

Locked, Tolerance: The lock slot
can be left of nominal by a dis
tance no greater than the width of
the black stripe.

L

L0G-1009-01
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MBSU at worksite
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1JA ISS ORU TIE-DOWN PLAN

OTCM KA UMBILICAL 1 & 2

OTCM1&2
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1JA ISS ORU TIE-DOWN PLAN (Cont)

THA (ON SPDM)
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1JA ISS ORU TIE-DOWN PLAN (Cont)

| “ \¢ V5
CLPA (on SPDM)

OTP
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1JA ISS ORU TIE-DOWN PLAN (Cont)

OBSS (inboard)

. P
| S1HH 3231
E 3

o

e 2

S1 HH 3235

OBSS (outboard)

FS 16-62 EVA/123/FIN




1JA ISS ORU TIE-DOWN PLAN (Cont)

HH 3290

= HH 3289

OBSS KAU AVIONICS BOX
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CONTINGENCY EVA DRIVE OF A FAILED SPDM ARM JOINT

\Y EV1(FF or SSRMS)

WARNING
EVA crew must avoid volume extending 6-in out from front of OPERATING light
on MSS cameral/lights (EMU touch temperature hazard)

EVA crew should avoid contact with SPDM grippers which could be sharp

CAUTION
EVA drive should not be operated at a rate faster than 20 RPM. This limits the
maximum arm tip rate to 0.5-inches per sec
EVA joint drive mechanism should only be used to overcome an electrical failure,
not a mechanical jam
The torque applied to joint EVA drive shaft must not exceed TBD in-lb (to be
analyzed real time). Failure to comply could damage joint motor
Verify drive rotation direction against scales on joint shroud to prevent collision
with structure
SPDM ORUSs should be covered by OSE Thermal Blankets if SPDM power down
will exceed thermal clock: CLPA (2 hr), OTCM (2.7 hr), CLA (4 hr), Electronics
Platform (6 hr), Arm (8.3 hr)
Radiative surfaces are no touch. Places labeled as touch can take EVA kick
loads. Places that aren’t radiative surfaces but not labeled as touch can still
withstand light inadvertent contact

1. Verify with MCC SPDMAM | poTATE FAILED ARM JOINT VIA JOINT EVA DRIVE
inhibits in place Determine/verify required joint rotation direction by observing scales on joint shroud
PGT [Al 2.5 ft-Ib, CW1 or CCW1 10 RPM, MTL 30.5] Engage EVA Contingency Joint Bolt
Drive until desired joint angle is obtained
Stow PGT

rPwONE
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CONTINGENCY EVA DRIVE OF A FAILED SPDM ARM JOINT — TASK DATA

Estimated Task Duration:
| oneEvcrew | 00:15 |

Tools:
EV1
PGT -6 Ext 7/16

SH EVA Onva Y EVA Driva 52 EViA Orva

EF* EWA Drive WP EVA Drive WY EWA Drive WH EVA Drive
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CONTINGENCY EVA DRIVE OF A FAILED SPDM ARM JOINT — TASK DATA (Cont)

SPDM Arm Joint Scale Shown in Yellow
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FLIGHT SPECIFIC EVA REFERENCE

PAYLOAD BAY CARGO SCHEMATIC .....oooiiiiiiiieeee e
JLP NADIR ENDCONE VIEW ..o
JLP FWD SIDE VIEW ..o
JLP PORT SIDE VIEW ...ttt
JLP AFT SIDE VIEW ...
JLP STBD SIDE VIEW ...t
JLP ZENITH ENDCONE VIEW. .. ..o
SPDM BODY IN FSE — AFT ...
SPDM BODY IN FSE — FORWARD .......oiiiiiiieiiieeeee e s
SPDM ARM FSE.... e
SPDM ARM FSE — KAU TEMPS STOWS ...
SPDM OTCM SOCKET RESTRAINING PLATE ...,
SPDM KEEP-ALIVE ASSEMBLY (KAU) ...
SPDM OTCM TENT BLANKET ..ot
SPDM THA AND OTP INTERFACES........ e
SPDIM ASSY e
SPDM CAMERA LIGHT ASSY (CLA) ...
SPDM CAMERA LIGHT PAN TILT ASSY (CLPA) ...
SPDIM PDGF ...
SPDM ORU TOOL CHANGEOUT MECHANISM (OTCM) .....coooiiiiiiieieeee
SPDM ARM ASSY ..t
SPDM TOOL HOLDER ASSY (THA) ..o
SPDM UPPER BODY ASSY ...t
SPDM ELECTRONIC PLATFORM (EP) #1...ooie e
SPDM ELECTRONIC PLATFORM (EP) #2.....ci e
SPDM BODY JOINT ASSY ..o
ORU TEMPORARY PLATFORM (OTP) ..o
MISSE 6 FSE ON LWAPA ...ttt
MISSE 6 PECs INSTALLED ON LWAPA ... .o
MISSE 6 PECs INSTALLED ON LWAPA ON COL EPF ...
MISSE BENT PEC ...ttt
MISSE PEC PIP PINS AND POWER CONNECTORS............oooiiiiiieee
MISSE SWC LATCH ASSY ...t
YAW JOINT ON FRAM ...
OBSS OSE ...
DCSU FSE, ACTIVE FRAM, AND SAPA ... e
DCSU BLANKET, ACTIVE FRAM, AND SAPA ...
DCSU COURSE ALIGNMENT GUIDES........ccooiiiiiie e
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FLIGHT SPECIFIC
EVA REFERENCE
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PAYLOAD BAY CARGO SCHEMATIC
YaW JOInt DCSU —MWYO0azs ngex A I'EF;UJ:EI- REYI§ 100 "HEE" ®ITH r-"“.ﬁ
. | DRBITER BOOW EHALEES b EHECKE
SOk ATz | SENSOR SYSTEN g 0. o o | 570
o H'.'I:ll:l_'Ej. EEF II FELEESITI AT "A" FEWISION
C"D / PATLDAD i
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/ — e — e S Y e
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LT S | L
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o
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H - =
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l!P HH e —L—_l_—_::—_'
/ | =
.". — -
/ F H =
'II : ff -
/ i Y BT T A = )
= o h78a.00
— | \ 9
— _.L__-""-F-.__--Jr“x_ }— e _ ! \ \
| II S '--.._\_\_\__ __‘_'_,_..4-'""__.1 ""-\-..\__\__ _'_‘___,_,.:-"_ . _'_,.-rl'—_ — '.I -
[/ \ ! — e W T 0T
E, NVEBS1A - —WIRELESS J] Wvao7sp— T —& L -]
INTEGRATION | STSTEN E'ﬁ 5 HOT2-0004 67 BT I DOOARE h \
HARDWARE KIT UHF SHTEHHA SLP-D1 ; \ _MyORBGA
/ REF JEU=PS " My O0B2A \
j INSTL o y MICRO W15
MyDBA9A . - I‘EIEIII:IIHHEL#THH IHSTRUMEHTATION
I?EEMEE?“ e PLAN VIEW EYSTEM
2 PL L3AD Ba&Y DOGRS AWD GRIVE MECHAHISHS REWOVED FOR CLARITY e N /]
LWAPA
MISSE PECs
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JLP NADIR ENDCONE VIEW

1254 HDR-D1001
1239 HDH-D1000

1227 HDR-D1101

1245 HDH-D0900

1253 HDR-D0901

1240 HDH-D1100

1252 HDR-D0801 1226 HDR-D1201

1241 HDH-D1200

1251 HDR-DO0701 1225 HDR-D0101

1242 HDH-D0O100

1250 HDR-D0601 1246 HDR-D0201

1247 HDR-D0301

1243 HDH-D0300
1248 HDR-D0401

1249 HDR-D0501
1244 HDH-D0400

FS 18-4 EVA/123/FIN



JLP FWD SIDE VIEW

1229 HDH-L1002 1230 HDH-L1012

1231 HDH-L1003

1228 HDR-L1001-
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JLP PORT SIDE VIEW

1255 HDR-L1101 1261 HDR-L1102

WIF-L1102 JLP/03/05
WIF-L1201 JLP/02/03

; i 1262 HDR-L1202
1256 HDR-L1201 : N— ’
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JLP AFT SIDE VIEW

1257 HDR-L0201 1263 HDH-L0202

WIF-L0200 JLP/01/01

1264 HDR-L0302

1258 HDR-L0301
WIF-L0302 JLP/03/06
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JLP STBD SIDE VIEW

1266 HDR-L0702

WIF-L0701 JLP/02/04

1268 HDH-L0703

1260 HDR-L0701

WIF-L0500 JLP/01/02

1259 HDR-L0501
1265 HDR-L0502
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JLP ZENITH ENDCONE VIEW

1232 HDH-V1001
1233 HDH-V1101 \‘ ﬂ LR A Pl A
. - 1235 HDH-V1015
-"’F—_ L iy e e .
ot e 1236 HDR-V1031
1237 HDH-V0145 \\ A
Il:I

1238 HDH-V0135

1273 HDH-V0811
1274 HDH-V0812

1275 HDH-V0813
‘l == 1276 HDH-V0814

1269 HDH-V0611
WIF-\V0001 JLP/C2/07

%1270 HDH-V0612
1271 HDH-V0613
1272 HDH-V0614

FS 18-9
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SPDM BODY IN FSE - AFT

Body
Shoulder
Interface —

Arm1

Body
Shoulder
Interface —

Arm2

THA
Interface

Bolts x5

Interface

Hand Rails
X2

EVA/123/FIN
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SPDM BODY IN FSE - FORWARD

Hinge PIP pin

Interface x2

Body Keep-Alive

Umbilical Temp

Stow x2

EVA/123/FIN
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SPDM ARM FSE

’ \

OTCM Keep-
Alive Interface

X2

OTCM Clamps

FSE Roll Joint Clamps x2

Y

(5
Y

FSE Arm Boom EDF x 3

EVA/123/FIN
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SPDM ARM FSE - KAU TEMPS STOWS

Arm Temp Stow

Arm KAU Temp

Stow x2

EVA/123/FIN
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SPDM OTCM SOCKET RESTRAINING PLATE

Solid YWisual Cue

FSE Bolts and Clamps

Socket Restraining Flate

EVA/123/FIN
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SPDM KEEP-ALIVE ASSEMBLY (KAU)

1 - Arm 2 Wrist KAU

2 — Arm 2 Shoulder KAU
3 — Arm 1 Wrist KAU

4 — Arm 1 Shoulder KAU
5 — Body Shoulder 1 KAU
6 — Body Shoulder 2 KAU
7-0TCM 1 KAU

8 -0OTCM 2 KAU
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SPDM OTCM TENT BLANKET

OTCM Tent
Blanket x 2

OTCM Keep-Alive
Temp Stow
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SPDM THA AND OTP INTERFACES

OTP FSE Bolts x2 THA FSE Bolts x2

S

A=l = K

)

e =2l . =2 ]

-r-lll-iii adaoadd

N~

THA FSE Landing
Interface

SET Launch
Restraint Bolts x2
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SPDM ASSY
- 1,2 -———-OTCM

Q v
\[ l 3,4 ------ Arm Assy
= 5 e THA
EP
Body Joint Assy
OTP

LEE

EVA/123/FIN
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SPDM CAMERA LIGHT ASSY (CLA)

Connector Mate/Demate Mechanizm Drive ~—— Mlicro Fixture
' j hicro Fixture
Tether Point
Tie-Diovwvn Mechanism Drive Connector Mate/Demate / Tether Point
Mechanizm Yisual Cus _ » / -~ Micro Fixture

. Dexterous Handling _ ) Jl'r

Micro Fixdure —— , i S—
- T Target

Tie-Dowwn
Mechanizm 1
“izual Cue Assembly
WS Lakel — Lights

elere Tab for OSE — “elcro Tab for OSE
Themal Blanket Thermal Blankst
Ground
Ground
— Camera Lens
Shrouc
Connectar —
II
F -\-"'-\_‘_ .-"..‘. = A - 3
| / Pl N Grouning Teb
Visual Cue ' \ Mourting - A ~ Soft Dock Device
(x2) e \ Irites face .
— Wizual Cue (x2) — .
Alignment Guide (x4)
Tie-Dowen
Mechanizm Connector Mate/Demate i
Yisual Cue Mechanizm Visual Cue . Thermal Blanket Silver Teflon Film

W visual Alignment
Cues
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SPDM CAMERA LIGHT ASSY (CLA) (Cont)

OSE Thermal Blanket —. EVA Grasping Tab

Tether Loop

EVA Grasping Tab

P Grounding Point Flap
P & EVA Grasping Tab

Grounding

Point Flaps
& EVA Grasping
Tab

EVA Grasping Tab

- EVA Grasping Tab

Lens Side
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SPDM CAMERA LIGHT PAN TILT ASSY (CLPA)

_—— Tether Point

~ Pan/Tilt Unit
Velcro Tab for

Lamp Assembly ——

IMS Label

Cameralens — Dexterous Handling Target

Mechanism Visual Cue

Pan/Tilt Unit —— - Micro Fixture

Caging Mechanism Connector Mate/Demate Mechanism Drive

Connector —

Soft Dock Device —

Grounding Tab — . Alignment Guide &
Mounting Interface
(Both Sides)

i QSE Blanket Ground

Connector Mate/Demate

Micro Fixture ——

Tether Point —

- Thermal Blanket D Silver Teflon Film

v Visual Alignment

Cues
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Connector Mate/Demate
Mechanism Visual Cue

EVA/123/FIN



SPDM CAMERA LIGHT PAN TILT ASSY (CLPA) (Cont)

OSE Thermal Blanket
Tether Loop

Dravy String

E%A Grazping Takb

E%A, Grasping Tab

FS 18-22

Dirawee String

E%'A Grasping Tab

EVA/123/FIN



SPDM PDGF

+X . iz
| |
Connector Door Shutter (x4) | /
1 Tether Point —
Y ’ Shaft Release
Visual Cue
Guides for LEE —. Tether Point
End Ring (x3) EDF #4

Shaft Release

Mechanism

Drive

EDF #3
LEE Target
EVA Grasping Tab
— EDF #1
EDF Label (x4)
EVA Grasping Tab Tether Point
EDF #2 — IMS Label Alignment
Guide (x4)
PDGF Shaft Bayonet Spear Connector

Connector
Mate/Demate
Mechanism

. Thermal Blanket Silver Teflon Tape . Visual Cue
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SPDM ORU TOOL CHANGEOUT MECHANISM (OTCM)

Connector Mate/Demate Mechanism Drive

OSE Interface
EDF #4
OTVC Lights

.....

OTVC Window
FMS Shroud

Socket

Gripper EVA Drive

},,J_ Gripper Jaws

> \
Housing for Payload Connector
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ORU TOOL CHANGEOUT MECHANISM (OTCM) (Cont)

EDF #3

Connector E

Gripper EVA Drive ,___ﬂ'_‘%\- ' ‘. ; ~ £ \ \R
- - ' hY /
2 i ‘ Connector D
OSE Interface — \
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EDF #1

Connector Mate/Demate Mechanism Drive



SPDM ORU TOOL CHANGEOUT MECHANISM (OTCM) (Cont)

Temporary radiator surface protection will be removed before launch

OTCM Handling Tool (OHT)
OHT Socket

OTCM OSE Blanket

NOTE: OSE to be removed before installation of ORU on SPDM
Temporary radiator surface protection will be removed before launch

e . '
Silver Teflon film not installed on radiator surface
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SPDM ARM ASSY

SP EVA Drive

SP SJEU

Shoulder Pitch Upper Boam

EP EVA Drive

e — ./_.—'-'EP SJEU

Shoulder Yaw

£y 7

Micro Fixture
Lower Boom

WP EVA Drive

b o - i oo s ‘
Al YT — ‘ - ,
i | 200 Micro Fixture — a . m'g =
\} 1| A - . ; = Wrist Pitch
Shoulder Roll % o —— . . L——’-//
I | * ". | ‘ !
- WP SJEU [ & .
J - Wrist Yaw
SR SJEU
Elbow Pitch
SY SJEU WY SJEU
SR EVA Drive Tether

Wrist Roll

Wrist Roll to OTCM
Connectors (x2)

WR SJEU

EDF Lugs (x4)
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SPDM ARM ASSY (Cont)

SY EVA Drive

Shoulder to Upper Body

1/2.4 L = b
[ - \ MOonnectors (x3)

WY EVA Drive

EDF Lugs (x4)

- T
——=m==. “WR EVA Drive
12.6

1 — Designates Arm Assy 1
2 — Designates Arm Assy 2
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SPDM ARM ASSY (Cont)

SP EVA Drive

EP EVA Drive WP EVA Drive

WR EVA Drive
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SPDM ARM ASSY (Cont)

Temporary radiator surface protection will be removed before launch

Temporary radiator surface protection will be removed before launch
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SPDM TOOL HOLDER ASSY (THA)

SET Assembly @

ROST

Tool Holder Structure

Micro Fixture

Tie-Down Bolt

Grounding Strips (x8)

/ V-Guide (x4)

Dexterous Handling Target
™ . !
r ‘-.!‘ B

Loy

RMCT (x2) L—w =
Ca

Magnetic Soft Dock (x4)

Alignment Pin
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SPDM TOOL HOLDER ASSY (THA) (Cont)

ROST

SET Assembly @

Tether

"
#;L‘- . Micro Fixture and Tie-Down
= Mechanism Drive

— .
L <

Micro Fixture =

RMCT
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SPDM UPPER BODY ASSY

/ PDGF Grapple Shaft
PDGF @

Micro Fixture (x5)

EP#1 @

Upper Body Structure

%‘ Dexterous Arm Interface
SR
e

Dexterous Arm Interface

Body Joint
Assembly Interface
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SPDM UPPER BODY ASSY (Cont)

por (17)
\ _

Micro Fixture (x5)

iy : Upper Body Structure

Lo N ¢,
N T
A ’ ':* ' - - ' \l“. LY = ¥
1{ dr 1 ‘ S

Body Joint
Assembly Interface
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SPDM UPPER BODY ASSY (Cont)

Tie-Down #2 & Alignment Guide for EP #1

. . Connector A
Micro Fixture
Connector B

EP #1 Tie-Down #4

Connector C

Tie-Down #1 & Alignment FSE Micro Fixture

Guide for EP #1

Tie-Down #3 & Alignment,
Guide for EP #1

Micro Fixture

Connector D

EDF #5,\
Connector E

/ EDF #6

3 Connector B Mate/Demate
. F -— Mechanism Drive

Connector F

EP #1 Tie-Down #5

FSE Micro Fixture

Connector Mate/Demate
Mechanism Drive

Connector A
EDF #1

EDF #7 Body Joint Interface Connectors

\ EDF #3

Dexterous Arm Interface Micro Fixture

Connector C -H,__H L

Tether

/ Connector Mate/Demate Mechanism

EDF #5

Connector Mate/Demate
Mechanism Drive

EDF #4
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SPDM UPPER BODY ASSY (Cont)

Tie-Down #2 & Alignment
Guide for EP #2
Connector A

PDGF Alignment Guide (x4)
Connector K

Connector B

Connector J

EDF #5 Connector C

PDGF Interface
Connector A

EDF #6 Tether

Connector B

2SN

o — 7] PDGF Connector J7

] 3 = _ 1 L % ¥

o - i e : r , : s J- PDGF Connector J5

[ 4 : ‘ = . L . Rp v — — PDGF Connector J6
- c J - A -——

EDF #7 J : . > . -~ P PDGF Connector J8

Connector C |

Connector H

S

L o Connector G
Connector Mate/Demate EDF #8 Tie-Down #4 . Tether
Mechanism Drive LeTrSl 2 : : EDF #8
Connector Mate/Demate Mechanism Drive
and Pop-up Indicator EDF #5

Tie-Down #1 & Alignment
EDF #3 Guide for EP #2

EDF #6

. \\\
Tie-Down #5
EDF #5 for EP #2 \
Micro Fixture

Tie-Down #3 & Alignment
EDF#4  Guide for EP #2
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SPDM UPPER BODY ASSY (Cont)

Connector Mate/Demate Visual Cue at Shoulder Connector Mate/Demate Visual Cue at Shoulder Connector Mate/Demate Visual Cue at Shoulder

EP #1 and EP #2 assembled to Upper Body Structure EP #1 and EP #2 assembled to Upper Body Structure

NOTE: Temporary radiator surface protection will be removed before launch

W Visual Alignment
Cues
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SPDM ELECTRONIC PLATFORM (EP) #1

Tie-Down Bolt #3

No Touch Zones Arm Computer Unit

Video Distribution Unit

Micro Fixture &
Tie-Down Bolt #1

No Touch Zone (at exposed surfaces)

Tie-Down Bolt #4
/ Power Supply Unit

No Touch Zone

OTCM Electronics Unit

Micro Fixture &
Tie-Down Bolt #2

%
;"' \\

“ \\‘\

-
il

y e . o
o .
Connector C

Connector Mate/Demate Drhf/'

Connector B

Connector Mate/Demate Visual Cues
i,

Tether
- - =N .
T ———

Connector
Mate/Demate Drive

Connector Mate/Demate Drive
Connector A
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SPDM ELECTRONIC PLATFORM (EP) #1 (Cont)

Magnetic Soft Dock Device

Tie-Down Bolt #4 x2)

Tie-Down #2 and
Alignment Guide

Connector Mate/Demate Drive
Connector F

Connector Mate/Demate Drive
Connector E

Connector Mate/Demate Drive
Connector D

Connector Mate/Demate Visual Cue

\ Connector C Tie-Down #1 and Alignment Guide

Connector B

\

Tie-Down #3 and Alignment Guide

Connector A
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SPDM ELECTRONIC PLATFORM (EP) #1 (Cont)

EVA Grasping Tab (Grounding Point)
Electronic Platform Bolting Pattern Visual Cue
Quarter Turn Fastener (x14)

EVA Grasping Tab
‘ (Grounding Point)

Connector Mate/Demate
Visual Cue

i

EI5 #1 installed o Upper Body Structure

NOTE: Temporary radiator surface protection will be removed before launch
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SPDM ELECTRONIC PLATFORM (EP) #2

Tie-Down Bolt #3

Arm Computer Unit
No Touch Zones

Video Distribution Unit
Micro Fixture and
Tie-Down Bolt #1

No Touch Zone (all exposed surfaces)

OTCM Electronics Unit Tie-Down Bolt #4

Backup Drive Unit

v
- L
.
¥

-

No Touch Zone

Micro Fixture and

Tie-Down Bolt #5 —______ © Tie-Down Bolt #2

e =

Connector Mate/Demate Visual Cues

!
-
Tether

Connector Mate/Demate Drive = 1

Connector G ’ ' | L

Connector Mate/Demate Drive

Connector H
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SPDM ELECTRONIC PLATFORM (EP) #2 (Cont)

Magnetic Soft Dock (x2)
Tie-Down Bolt #4

Tie-Down #3 and
Alignment Guide

Connector Mate/Demate Drive

Connector J

Connector Mate/Demate Drive

Connector K

Connector Mate/Demate Visual Cues

Tie-Down #1 and Alignment Guide

‘\\ Connector G

Tie-Down #2 and Connector H
Alignment Guide
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SPDM ELECTRONIC PLATFORM (EP) #2 (Cont)

Silver Teflon Film Electronic Platform Bolting Pattern Visual Cue

EP #2 installed on Upper Body Structure

EVA Grasping Tab Quarter Turn Fasteners (x14) EVA Grasping Tab
(Grounding Point) (Grounding Point)

NOTE: Temporary radiator surface protection will be removed before launch
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SPDM BODY JOINT ASSY

EDF Lug #5

EDF Lug #4
Soft Dock Device (x3)

EDF Lug #3

EDF Lug #6

Micro Fixture (FSE #4 Tie-Down)

Il

EDF Lug #1

v Upper Body Interface
EDF Lug #2 fme®! i l
g

CLPA #1 Interface

Zero Position Marker

Alignment Guid
IRMETL e Micro Fixture (FSE #5 Tie-Down)

Outrigger Outrigger

Connector

LEE Interface

EDF Lug #1
EDF Lug #2

Tether

EDF #1
\ ‘

EOTP Connector Bracket and Connector

OTP Interface

NOTE: Wiring Harness Not Shown
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CLPA #2 Interface

EVA/123/FIN



SPDM BODY JOINT ASSY (Cont)

EDF Lug #5

EDF Lug #4\

EDF Lug #6
Micro Fixture

FSE Tie-Down Cone

EDF Lug #4

EDF Lug #3

Tether
EDF Lug #5

Micro Fixture \‘q :
Outrigger d : ; b - e
\ L EDF Lug #6

-

Connectors (passive)
EDF Lug #1
EDF Lug #2

.

Soft Dock Device (x3)

5 Hinge for OTP

g, ¥ /Soft Dock Device

—

. —EDF#2
\EDF #3

NOTE: Wiring Harness Not Shown
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THA Interface

Cut Out for THA Alignment Guide
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SPDM BODY JOINT ASSY (Cont)

Tool Holder Content
Visual Cue

OTP Restraint

EOTP Connector Bracket and Connector
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ORU TEMPORARY PLATFORM (OTP)

Hinge EDF

Square Grid Interface
Pull Tab

Soft Dock Device / ‘

Bracket ORU Attachment
Interface (OAl)

Micro Fixture
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MISSE 6 FSE ON LWAPA
Power Box

Cushioned Loop Clamps

Electrical Interface

g i e . ,«W‘-

.--w i E——

s

(2) Dummy Connectors
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MISSE 6 PECs INSTALLED ON LWAPA

N {[ I
é/' (1 I—l[\ ’][—' ﬂﬂﬂll '—l[‘ 1. l][_'
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MISSE 6 PECs INSTALLED ON LWAPA ON COL EPF

ESA payload site empty (SDX) \ ‘

View of MISSE 6 installed on I
Columbus EPF SDN site looking into ]
the -X axis (wake) of station
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MISSE BENT PEC

Filtered Vent (4) EVA Handrail

Latch Hook (2)

\PIP Pins (4)
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MISSE PEC PIP PINS AND POWER CONNECTORS

Captive PIP Pins (4)

(Lanyards not visible)

Bottom PIP pin tab

Contingency Release
Bolts to Separate
PEC/Stem (2)

Top PIP pin tabs
(slotted)
Closed Position

EVA Electrical Receptacle
Flange Mounted

JTGO6RE-12-35P
Existing Witness Plate Locations
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MISSE SWC LATCH ASSY

Handle

Latch Hook Part A

/ Latch Hook Part B

Velcro Latch Handle Pin
U-Bolt Pin

Disk Springs

Latch Base/ Latch Plate Pin Hole
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YAW JOINT ON FRAM
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OBSS OSE

S1 Inboard OSE

S1 Outboard OSE

EVA/123/FIN
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OBSS OSE (Cont)

Anti-rotation
handles (2)

Anti-rotation fitting
PIP Pins (2) — shown
in captured position

#|Capture Latch
PIP Pin — shown
in locked hole

Spring loaded
capture latch

Capture latch PIP

Anti-rotation fittings (2) —
Pin stowage hole

in deployed position
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OBSS OSE (Cont)

Y-Slider PIP Pin

Slider to U-joint
grounding bolt

BOLTS #2, 3

PAD Slider Assy
Capture PIP Pins
installed here

PAD
Bolted
Here

{0SE-0002]

22/ (SL ZENITH OUTBD
JIE . SENSOR_END—1BA J -

PAD Attachment Slider Assy
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DCSU FSE, ACTIVE FRAM, AND SAPA

DCSU FSE Heater Mat MLI

Rear Tiedown

4X Alignment Guides

Heater Mat
SAPA
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DCSU BLANKET, ACTIVE FRAM, AND SAPA
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DCSU COURSE ALIGNMENT GUIDES
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