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FS7-127 oo 134/FIN A FS7-183...cciiiis ® 134/FINA

FS7-128 ..o 134/FIN A FS7-184....cs 134/FIN A
FS7-129 . ® 134/FIN A FS7-185...ie 134/FIN A
FS7-130 oo ® 134/FIN A FS7-186....ccccvviiiieeieis 134/FIN A
FS7-131 o ® 134/FIN A FS7-187 . 134/FIN A
FS7-132 . ® 134/FIN A FS7-188...cciiiiiiiis ® 134/FIN A
FS7-133 i ® 134/FIN A FS7-189. .. 134/FIN A
FS7-134 .o 134/FIN A FS7-190....cccoiiiiiiiie 134/FIN A
FS7-135 . ® 134/FIN A FS7-191 . 134/FIN A
FS7-136 oo ® 134/FIN A FS7-192...iiiis ® 134/FIN A
FS7-137 i ® 134/FIN A FS7-193... e 134/FIN A
FS7-138 .o 134/FIN A FS7-194 ..., ® 134/FIN A
FS7-139 i 134/FIN A FS7-195. s ® 134/FIN A
FS7-140 ..o 134/FIN A FS7-196....cccivieieins ® 134/FIN A
FS7-141 . 134/FIN A FS7-197 e 134/FIN A
FS7-142 ... ® 134/FIN A FS7-198....cciiie 134/FIN A
FS7-143 .o ® 134/FIN A FS7-199. .. 134/FIN A
FS7-144 ... ® 134/FIN A FS 7-200......ccooiieieeiis 134/FIN A
FS7-145 ... ® 134/FIN A FS 7-201 .. ® 134/FIN A
FS7-146 ..o ® 134/FIN A FS7-202.....cevveieiins ® 134/FIN A
FS7-147 oo 134/FIN A FS7-203....cciiiieeeis ® 134/FIN A
FS7-148 ..o ® 134/FIN A FS7-204.....cccevveieis ® 134/FIN A
FS7-149 ... 134/FIN A FS 7-205....cccciiieiees ® 134/FIN A
FS7-150 ... ® 134/FIN A FS 7-206.....ccccvvveeennns ® 134/FIN A
FS7-151 o ® 134/FIN A FS 7-207 ... ® 134/FIN A
FS7-152 ..o ® 134/FIN A FS7-208.....ccccviiveieiiis 134/FIN A
FS7-1583 i 134/FIN A FS 7-209....cccieiiieis ® 134/FIN A
FS7-154 ..o ® 134/FIN A FS7-210..ccciiiieieis ® 134/FIN A
FS7-155 . ® 134/FIN A FS7-211 s ® 134/FIN A
FS7-156 ..coooveiiine ® 134/FIN A FS7-212..iiiiis ® 134/FIN A
FS7-157 oo ® 134/FIN A FS7-213 . ® 134/FIN A
FS7-1588 ..o 134/FIN A FS7-214 ... ® 134/FIN A
FS7-189 . ® 134/FIN A FS7-215. s ® 134/FIN A
FS7-160 ......ccoovvnnnnnne. ® 134/FIN A FS CC 7-216................. ® 134/FIN A
FS7-161 e ® 134/FIN A FSCC 7-217....cccceen. ® 134/FIN A
FS7-162 ..o ® 134/FIN A FSCC 7-218................ ® 134/FIN A
FS7-163 ..o ® 134/FIN A FSCC 7-219....cccccconee ® 134/FIN A
FS7-164 ... ® 134/FIN A FS 7-220.....ccciiieieeiiis 134/FIN A
FS7-165 ... ® 134/FIN A FS7-221 . ® 134/FIN A
FS7-166 .....cccoevinnnnnen. ® 134/FIN A FS7-222....ieeiiiiis ® 134/FIN A
FS7-167 .ooveeieiie ® 134/FIN A FS7-223...cciiiiiiis ® 134/FIN A
FS7-168 ...cooovin ® 134/FIN A FS7-224.......ceeviiis ® 134/FIN A
FS7-169 ..o ® 134/FIN A FS7-225.....ccoiiiiiiis 134/FIN A
FS7-170 oo ® 134/FIN A FS 7-226......cevvvveeens ® 134/FIN A
FS7-171 e 134/FIN A FS 7-227 ... ® 134/FIN A
FS7-172 .o ® 134/FIN A FS7-228.....cccvieieiiiis 134/FIN A
FS7-173 i ® 134/FIN A TEMP FS 8-1....cccviiiee. 134/FIN A
FS7-174 .o 134/FIN A TEMP FS 8-2................ ® 134/FIN A
FS7-175 i 134/FIN A 8-3 generic

FS7-176 oo 134/FIN A 8-4 generic

FS7-177 oo ® 134/FIN A 8-5 generic

FS7-178 oo ® 134/FIN A 8-6 generic

FS7-179 i ® 134/FIN A 87 generic

FS7-180 ..ccooeeiiiinnnee ® 134/FIN A 8-8 generic

FS7-181 o ® 134/FIN A FS8-9. e 134/FIN A
FS7-182 .o 134/FIN A FS8-10..iiiiiiiiiiis ® 134/FIN A
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FS8-11 i ® 134/FIN A 12-11 generic
FS8-12 i 134/FIN A 12-12 generic
FS8-13 i, 134/FIN A 12-13 generic
FS8-14 . 134/FIN A 12-14 generic
FS8-15 i 134/FIN A 12-15 generic
FS8-16 oo ® 134/FIN A 12-16 oo generic
FS8-17 o ® 134/FIN A 12-17 generic
FS8-18 i ® 134/FIN A 12-18 generic
FS8-19 i 134/FIN A 12-19 generic
FS8-20 ..o, 134/FIN A 12-20 o generic
FS8-21 i ® 134/FIN A 12-21 generic
FS8-22 .o ® 134/FIN A 12-22 generic
FS8-23 . ® 134/FIN A 12-23 generic
FS8-24 ..o ® 134/FIN A 12-24 generic
FS8-25 .. ® 134/FIN A 12-24a ... generic
FS8-26 ...ccovvviiiiiiiinn. 134/FIN A 12-24D i generic
O-1 e generic 12-25 generic
-2 e generic 12-26 .. generic
O-3 e generic FS12-27 ., ® 134/FIN A
O-4 . generic FS12-28....ciieieiiis ® 134/FIN A
O-5 e generic FS12-29...ciiiiis ® 134/FIN A
96 generic FS12-30....cccoiiiiiiiiiiie 134/FIN A
TEMP FS 10-1 ....ooeeee. 134/FIN A FSCC12-31..cveiis ® 134/FIN A
TEMP FS 10-2 ... ALL/FIN A FSCC12-32................. ® 134/FIN A
10-3 e generic FSA13-1. e 134/FIN A
10-4 e generic FS13-2. s 134/FIN A
10-4@. i generic 14-1 generic
10-4D oo generic 14-2 generic
10-5 e generic 14-3 generic
10-6 e generic 14-4 generic
10-7 e generic 14-5 generic
10-8 e generic 14-6 oo generic
10-9 e generic 14-7 oo generic
10-10 e generic 14-8 o generic
10-1T e generic 14-9 generic
10-12 e, generic 14-10 (o generic
10-13 e generic 14-11 generic
10-14 e, generic 14-12 generic
FSCC10-15......ccciie. 134/FIN A 14-13 generic
FSCC10-16................ ® 134/FIN A 14-14 generic
11T e generic 14-15 generic
11-2 e generic 14-16 oo generic
11-3 generic 14-17 oo generic
11-4 generic 14-18 o generic
1241 generic 14-19 generic
1240 e generic 14-20 . generic
TEMP FS 12-1 ... 134/FIN A 14-21 generic
TEMP FS12-2 ................ ALL/FIN A 14-22 . generic
12-3 e generic 15-1 generic
12-4 generic 15-2 generic
12-5 generic 16-3 generic
126 generic 15-4 generic
12-7 e generic 15-5 generic
12-8 generic 15-6 oo generic
12-9 generic 15-7 oo generic
12-10 e, generic 156-8 o generic
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15-9 i, generic

15-10 i generic

15-11 generic

15-12 e, generic

15-13 e generic

15-14 e generic

161 e generic

161 e generic

TEMP FS 16-1 ......coeee. 134/FIN A
TEMP FS 16-2 ................ 134/FIN A
FS16-3 .o 134/FIN A
FS16-4 .o 134/FIN A
FS16-5 . ® 134/FIN A
FS16-6 ..oovveeeiiiiiee. ® 134/FIN A
FS16-7 oo ® 134/FIN A
FS16-8 ..o 134/FIN A
FS16-9 .o 134/FIN A
FS16-10 .oooveeiiiiie 134/FIN A
FS16-11 o 134/FIN A
FS16-12 .o 134/FIN A
FS16-13 oo 134/FIN A
FS16-14 ..o ® 134/FIN A
FS16-15 .o 134/FIN A
FS16-16 ..oooveiiiiiii 134/FIN A
FS16-17 oo ® 134/FIN A
FS16-18 ..o ® 134/FIN A
FS16-19 . ® 134/FIN A
FS16-20 ...coccooiiiiiinnen. 134/FIN A
FS16-21 oo 134/FIN A
FS16-22 ..o 134/FIN A
FS16-23 ..o 134/FIN A
FS16-24 ..o 134/FIN A
FS16-25 ..o 134/FIN A
FS16-26 ...cooeevviiiie. 134/FIN A
FS16-27 ..ooveeiiiiiee 134/FIN A
FS16-28 ....ooooiiiiiiee 134/FIN A
FS16-29 ..o ® 134/FIN A
FS16-30 ..cooveiiiiiiiiiien. 134/FIN A
FS16-31 oo 134/FIN A
FS16-32 ...cooveiiie ® 134/FIN A
FS16-33 ..o 134/FIN A
FS16-34 ...ooooiinn ® 134/FIN A
FS16-35 ..o 134/FIN A
FS16-36 ..ccooviiiiiiiinen. 134/FIN A
FS16-37 .ooovieiiiiiiee 134/FIN A
FS16-38 ...ooveiiiie ® 134/FIN A
FS16-39 .o ® 134/FIN A
FS16-40 ......ccoovvnnnnnnne. ® 134/FIN A
FS16-41 oo 134/FIN A
FS16-42 ..o ® 134/FIN A
FS16-43 ...ooooiiinn ® 134/FIN A
FS16-44 ..o 134/FIN A
FS16-45 ..o 134/FIN A
FS16-46 .....ocooviiiiinn. 134/FIN A
FS16-47 ..oovviiiiiie 134/FIN A
FS16-48 ....cooooiiiin. 134/FIN A
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FS16-49.....ccccii
FS 16-50.....cccciiiiiie
FS16-51.. .o ®
FS16-52.....ccccciiiiis ®
FS16-53....ccciiis ®
FS16-54.....ccccoiiis ®
FS16-55....cccciis ®
FS 16-56.........ccccvees ®
FS16-57 ...
FS16-58.....cciiiiii
FS16-59. ..o
FS 16-60........ccccveeeenns ®
FS16-61....ccceiii
FS16-62......cccoiiiiie
FS16-63.....ccccciiiiie
FS16-64......cccooiiie
FS16-65.....ccccciii
FS 16-66.........ccccvveenne
FS16-67....ccceeiiin
FS16-68......cccooiii
FS 16-69.....ccccoiiiii
FS16-70....ccceiiiiii
FS16-71.. i
FS16-72....ccciiii
FS16-73. ..o
FS16-74....ccccoii
FS16-75...cccciiis ®
FS16-76.....ccccoiii
FS16-77 ..o
FS16-78....cccoeiiis ®
FS16-79...ccoiii
FS 16-80.....ccccciiiiins ®
FS16-81...ccciiiii
FS16-82....cccciiiii
FS16-83....ccciiii
FS16-84.......ccccciis ®
FS16-85.....cccciiiis ®
FS 16-86......ccccoociiiene
FS16-87 ...
FS 16-88.....ccccciiiiis ®
FS16-89....ccccciiiiis ®
FS 16-90.....ccccoiiiiis ®
FS16-91.....ccs ®
FS16-92......ccoiiiis ®
FS16-93.....cciiis ®
FS16-94.........ccoiis ®
FS16-95.....ccis ®
FS16-96.........ccccieies ®
FS16-97 ... ®
FS16-98......cccoiiiis ®
FS16-99.....ccciiiis ®
FS 16-100........cccceeenne ®
FS 16-101 ... ®
FS 16-102........cccceees ®
17-1 *
17-2 *
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FS18-1 i 134/FIN A FS18-33..ccciiiiieees ® 134/FIN A
FS18-2 i 134/FIN A FS18-34....cccoieeeiees ® 134/FIN A
FS18-3 .. ® 134/FIN A FS18-35...ccciiiiieieis ® 134/FIN A
FS18-4 .o ® 134/FIN A FS18-36...ccccvvvveeeeannns ® 134/FIN A
FS18-5. i, ® 134/FIN A FS18-37 ..o, ® 134/FIN A
FS18-6.ceveeeeeiiiiiinen. ® 134/FIN A FS18-38...cccvviiieeeens ® 134/FIN A
FS18-7 e ® 134/FIN A FS18-39...ccoiiiiieieins ® 134/FIN A
FS18-8 .vveieiiii ® 134/FIN A FS18-40....cccevvvveeennns ® 134/FIN A
FS18-9 i ® 134/FIN A FS18-41...ccoiieiiiaens ® 134/FIN A
FS18-10 ..ccoiveeeennneee ® 134/FIN A FS18-42.....ccevveeiienns ® 134/FIN A
FS18-11 oo ® 134/FIN A FS18-43....cccvieieiees ® 134/FIN A
FS18-12 .ccoviii ® 134/FIN A FS18-44......cccevveeenn. ® 134/FIN A
FS18-13 . ® 134/FIN A FS18-45....cccviveeiiens ® 134/FIN A
FS18-14 ..o ® 134/FIN A FS18-46.....cccccevveeeennn. ® 134/FIN A
FS18-15 . ® 134/FIN A 19 generic
FS18-16 ..ccooveeeenne ® 134/FIN A 19 generic
FS18-17 oo ® 134/FIN A TEMP FS 19-1.....ccoee.... 134/FIN A
FS18-18 .cooveiie ® 134/FIN A TEMP FS 19-2................. ALL/FIN A
FS18-19 i ® 134/FIN A 19-3 generic
FS 18-20 ..cccceeeeennee ® 134/FIN A 19-4 generic
FS18-21 oo ® 134/FIN A 19-5 generic
FS18-22 ..cooeeee ® 134/FIN A 196 oo generic
FS18-23 ..ooeiie ® 134/FIN A 19-7 oo generic
FS18-24 ... ® 134/FIN A 19-8 o generic
FS18-25..ccciii ® 134/FIN A 19-9 generic
FS18-26 ....cccceeennne ® 134/FIN A 19-10 oo generic
FS 18-27 ooveeeeee ® 134/FIN A 19-11 generic
FS18-28 .....cccoeen ® 134/FIN A 19-12 e, generic
FS18-29 ..ooeeie ® 134/FIN A TEMP FS 19-13............... 134/FIN A
FS18-30 ..ccoovieeiinnnnee ® 134/FIN A TEMP FS 19-14............... 134/FIN A
FS18-31 oo ® 134/FIN A 20-T e *  generic
FS18-32 ..cooviiei ® 134/FIN A 20-2 e *  generic
EVA CUE CARDS
Title Ref. Page Card No.

SAFER CHECKOUT RESULTS (Front)...................... CC 3-10 generic
SAFER STATUS TROUBLESHOOTING (Back) ......... CC 3-11 generic
DEPRESS/REPRESS (NOM A/L) (Front)......cccceeeeenne. CC AB-2 generic
FAILED LEAK CHECK

(Back of DEPRESS/REPRESS) ... CCo64 generic
EVA FLUID QD/SARJ CUE CARD (Front) .................. FS CC 7-216 EVA-4a/134/0/B

(BACK) . e ettt FS CC 7-217 EVA-4b/134/0/B
EVA 3 CABLE ROUTING CUE CARD (Front)............. FS CC 7-218 EVA-7a/134/0/A

(BACK) weeee ettt FS CC 7-219 EVA-7b/134/0/A
STS-134 CONSUMABLES TRACKING CUE CARD

(FTONE) 1eeeee et a e FS CC 10-15 EVA-5a/134/0/B |
STS-134 EVA BATTERY RECHARGE PLAN

(BACK) .. ettt FS CC 10-16 EVA-5b/134/0/B |
EXPEDITED SUIT DOFFING CUE CARD (Front)....... FS CC 12-31 EVA-6a/134/0/A

EMERGENCY UNDOCKING EVA TRANSFER (Back)
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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); perform pull test
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 SWAP (30 min)

NOTE
EMU X is to be removed and EMU Y is to be installed

EMU X Install gloves
AW18H 2.V\PWR/BATT CHGR EMU 1,2 BUS SEL (two) — OFF
VMODE (two) — OFF
Disconnect SCU, install DCM cover
Stow SCU on AAP, Velcro to wall
Connect LTA to HUT, lock (if reqd)
Disconnect helmet with sunshades down and helmet cover installed; stow
Release EMU from AAP, transfer EMU to middeck
Install helmet
Remove 20-g Crash Bag on middeck EMUs (if flown)
Disconnect helmet, temp stow
Remove comm cap from LTA Restraint Bag and connect to electrical harness
(if reqd)
12. Remove LTA Restraint Bag
13. Release EMU from middeck AAP, transfer to airlock
14. Mount EMU on AAP
15. Install helmets (not reqd if proceeding directly to EMU Checkout)
16. Disconnect waist ring; remove and stow any equipment stowed in HUT/LTA
17. Waist ring — engage posn
18. Connect LTA to HUT, lock

—_—

DCM

EMUY

SO0 NO O RAW

[ N

NOTE
02 vlv for SCU connected to EMU Y must
be closed prior to checkout of EMU Y

AW82B 19. If performing EMU CHECKOUT of EMU Y:
EV-1(EV-2) O2 viv — CL
EMU X 20. Attach EMU to middeck AAP
21. Attach LTA Restraint Bag
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BOOSTER FAN DEACTIVATION/REMOVAL (15 min)

MO13Q 1.
MA73C:G 2.
EXT A/L 3.

ARLK FAN A,B (two) — OFF

cb AC1,2 ARLK TNL FAN A,B (six) — op

Disconnect flex duct from booster fan muffler inlet, direct airflow into airlock,
temp secure

Disconnect vent duct from booster fan outlet and external airlock duct inlet;
temp stow in middeck

If booster fan to be removed:

5. Disconnect flex duct from booster fan inlet; rotate and stow in launch bracket

6. Demate booster fan electrical connectors from J1,J2 (two) on tunnel
extension wall; loosen cable harnesses (two) from Velcro strips (four)

7. Stow electrical connectors (two) on booster fan dummy fittings, secure cable
harnesses with Velcro strips

8. Loosen booster fan fasteners (four)

9. Remove booster fan assy, temp stow in middeck

BOOSTER FAN INSTALLATION/ACTIVATION (15 min)

If booster fan to be installed:

MAT73C:G
MO13Q
EXT AL

MA73C:G
MO13Q

~o0O0®N

1
1

1.<cb AC1,2 ARLK TNL FAN A,B (six) — op

2.VARLK FAN A,B (two) — OFF

3. Install booster fan assy, secure fasteners (four)

4. Demate electrical connectors (two) from booster fan dummy fittings and

Velcro strips

5. Mate booster fan electrical connectors J1,J2 (two) on tunnel extension wall;

secure cable harnesses (two) with Velcro strips (four)

6. Unstow/connect flex duct from launch bracket to booster fan inlet
Unstow/connect vent duct to external airlock duct inlet and booster fan outlet
Unstow/connect flex duct from middeck to fan muffler inlet
cb AC1,2 ARLK TNL FAN A,B (six) —cl
ARLK FAN A(B) — ON
Check for airflow at top of external airlock halo

EMU REMOVAL (15 min)

—

As reqd, install gloves

As reqd, perform LTA RESTRAINT STRAP INSTALLATION (AIRLOCK
CONFIG)

As reqd, relocate LTA spring hooks (four) from AAP rings to SAFER mount
brackets

Disconnect EMUs from AAPs, stow in middeck

Remove ICB EMU Batteries from EMUs, temp stow in Post Insertion locker
MF43H

EMU INSTALLATION (15 min)

1.
2.

3.

Transfer EMUs to A/L, connect to AAPs

As reqd for EVA, perform LTA RESTRAINT STRAP REMOVAL (AIRLOCK
CONFIG)

As reqd, relocate LTA spring hooks (four) from SAFER mount brackets to
AAP rings
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EMU CHECKOUT PREP (30 min) |

Airlock 1. LTG FLOOD (four) — ON
2. Remove Ext A/L Floor Bag (Bag I) from Airlock, secure bag straps with
gray tape or Velcro
3. Unbuckle SCU straps as needed for EMU Checkout, Velcro SCU to wall
4. Disconnect helmets from EMUs, temp stow
5. VDIDB restraint bags installed
6. Remove comm caps (4) from LTA Restraint Bag kangaroo pouches;
temp stow FT2 and FN2 (for respective ECOKs, step 10)
7. Connect comm caps FT1 and FN1 to electrical harnesses
IFM Tool Wrap 3-in length of Kapton tape, with 1/2-in courtesy tab, around joined
Locker (tray 1) LEMO connector between EMU electrical harness and comm caps
8. Remove LTA Restraint Bags
9. Disconnect waist rings; remove ECOKs/LCVGs — temp stow LCVGs for
EMU Checkout
10. Stow comm caps FT2 and FN2 in respective ECOKs
11. Temp stow ECOKs for EVA Prep for ISS Transfer
12. Stow LTA Restraint Bags on AAPs
13.VThermal cover clear of waist rings
14. Waist rings — engage position
15. Connect LTAs to HUTSs, lock

Middeck 16. Remove SCOFs (2) from EMU Equipment Bag for EMU Checkout
Vol H 17. Stow Vol H Bags in Vol H
INBD (SCOFs (2) will be stowed back in EMU Equipment Bag after

EMU Checkout)
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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

LTA RESTRAINT STRAP INSTALLATION (15 min)

ONoOORWN =~

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

©COoNOORWN =~

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

SAFER Mount Bracket )
qop  D-fings LTA Restraint Bag Pouch

NOTE
French hooks should be attached to SAFER

mount brackets for launch and landing 1 34
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EVA PREP FOR ISS TRANSFER (90 min)

BOTH 1. VPWR - SCU
EMUs 2. VPURGE vlv — op (up)
3.4Y02 ACT - OFF

4. N\WATER — OFF, switch guard installed
5. VHelmet sunshades down, cover installed

6. Retrieve B/U gloves (FT2 and FN2) from Bag E and stow in respective ECOKs
7. Retrieve FT EVA 3 Ziplock bag and FN EVA 4 Ziplock bag from CF ECOK and

stow in respective ECOKs

8. Configure/verify items stowed in tables below

EMU 3004 (L) (FT)

O Helmet s/n 1084
O Valsalva
O LTA FT (attached)
O EMU gloves FT1 s/n 6248
OO0 Wrist Mirrors (2)

EMU 3018 (L) (FN)

O Helmet s/n 1072
O Valsalva
O LTA FN (attached)
O EMU gloves FN1 s/n 6276
OO0 Wrist Mirrors (2)

EMU Crew Options Kit (ECOK) (FT)

OLCVG FT1

O Comm cap FT2

O EMU Gloves FT2

O FT EVA1, 2, & 3 Ziplock Bags
000 2 MAGs
OO0 TCUs (top, bottom)
OO0 Socks
OO0 Wristlets
OO0 Comfort Gloves
OO0 Moleskin

XOO Patch, Stripes, American Flag

EMU Crew Options Kit (ECOK) (FN)

O LCVG FN1

O Comm cap FN2

O EMU Gloves FN2

O FN EVA 2, 3 & 4 Ziplock Bags

OO0 2 MAGs

OO0 TCUs (top, bottom)

OO0 Socks

OO0 Wristlets

OO0 Comfort Gloves

XOO Patch, Stripes, American Flag
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EVA PREP FOR ISS TRANSFER (90 min) (Cont)

From Bag E (Middeck Ceiling Port 1)
EMU Crew Options Kit (ECOK) (CF)

O LCVG CF1
OO0 Comm cap CF1 & CF2

O CF EVA 1 & 4 Ziplock Bags

00 2 MAGs

OO TCUs (top, bottom)

OO Socks
OO Wristlets

OO Comfort Gloves
00 Patch, Stripes, American Flag

OO Mole Skin

O X Valsalva/Lens Template
O X 2 Fresnel Lenses

OO0 EMU gloves CF1 & CF2

00O 2 Mesh Bags

SYSTEMS TRANSFER Bag
TOOLS TRANSFER Bag

SYSTEMS TRANSFER Bag (from CF ECOK)

Current Location

ltem

FDF Locker
(MF71G)

O STS-134 CONSUMABLES TRACKING/BATTERY
RECHARGE Cue Card

O EMERGENCY UNDOCKING/EVA TRANSFER Cue Card

O STS-134 EVA Checklist (SPARE)

SODF Locker
(MF71G)

O STS-134 ISS EVA Systems Checklist (Brown stripe)
O ‘EVA Transfer’ Ziplock Bag
O JOINT EMERGENCY EGRESS Cue Card
OO0 ISLE PREBREATHE Cue Cards (2)
OO0 CREWLOCK DEPRESS/REPRESS Cue Cards (3)
OO0 1SS EVA Cuff Checklist (3)

Bag E
(Middeck Ceiling Port 1)

O 8 DIDBs
O 6 LiOH canisters

TOOLS TRANSFER Bag (from CF ECOK)

Current Location

ltem

Bag E
(Middeck Ceiling Port 1)

00O 85-ft Safety Tethers (#28 and #30) (2) (EVA 1)
O Vent Tool Extension Plug (EVA 1)

O 90 deg Connector Tool (EVA 1)

O HPGT MLI (EVA 3)

Bag D
(Middeck Floor Starboard 2)

00O “EVA Handrail Assy” — EWC Antennas/Handrails (2)
(EVA 1)
O “Antenna Cable Assy” — EWC Cables (EVA 1)

Seat 7 Bag

00 “FGB Cables” — FGB Y-Jumpers (2) (EVA 1)
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POST-DOCKING EVA TRANSFER AND RECONFIG (60 min) |
NOTE
This procedure assumes that transfer items were
preconfigured per EVA PREP FOR ISS TRANSFER

1. Transfer items in table below to ISS; report status to MCC-H when

complete:

Item Destination

EMU 3004 (FT) E-Lk, Aft EDDA

EMU 3018 (FN) Node 1

ECOK (FT) E-Lk

ECOK (FN) Node 1

ECOK (CF) E-Lk

SYSTEMS TRANSFER Bag E-Lk

TOOLS TRANSFER Bag E-Lk

SYSTEMS 2. Unstow following items and position in E-Lk, unless otherwise specified:

TRANSFER Bag 0O STS-134 EVA CHECKLIST (SPARE)

O STS-134 ISS EVA Systems Checklist (Brown stripe)
0O STS-134 CONSUMABLES TRACKING/BATTERY RECHARGE
CUE CARD
O EMERGENCY UNDOCKING/EVA TRANSFER CUE CARD
O ‘EVA Transfer’ Ziplock Bag
O JOINT EMERGENCY EGRESS Cue Card
O ISLE PREBREATHE Cue Card in Node 1 in EVA #3 Systems Bag
OO0 ISS EVA Cuff Checklists (3) as follows:
O Install EV1 on EMU 3004
O Install EV2 on EMU 3018 in Node 1
O Install EV3 on EMU 3005
OO0 CREWLOCK DEPRESS/REPRESS Cue Cards as follows:
O Tether to Crewlock Wall
O Stow on Equipment Lock Wall
O Stow on Equipment Lock Wall per CDR

Temp stow old CREWLOCK DEPRESS/REPRESS Cue Cards (2)
for step 7

3. Unstow following items and position in EVA #1 Systems Bag:
O LiOH canister
OO DIDBs (2)

4. Unstow following items and position in EVA #2 Systems Bag:
O LiOH canister
00O DIDBs (2)

5. Unstow following items and position in EVA #3 Systems Bag:
OO0 LiOH canisters (2)
OO DIDBs (2)

6. Unstow following items and position in EVA #4 Systems Bag:

OO0 LiOH canisters (2)
00O DIDBs (2)
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POST-DOCKING EVA TRANSFER AND RECONFIG (60 min) (Cont)

7. Stow following items in SYSTEMS TRANSFER Bag:
00 CREWLOCK DEPRESS/REPRESS Cue Cards (old) — temp stowed
OO0 1SS EVA Cuff Checklists (3) (old) from EMU Equipment Bag
O STS-133 ISS EVA Systems Checklist (old)
TOOLS 8. Unstow following items and position in EVA #1 Tools Bag:
TRANSFER Bag OO 85-ft Safety Tethers (28 and 30) (2)
O 90 deg Connector Tool
O Vent Tool Extension Plug
00O “FGB Cables” — FGB Y-Jumpers (2)
00O “EVA Handrail Assy” — EWC Antennas/Handrails (2)
O “Antenna Cable Assy” — EWC Cables
9. Unstow following items and position in EVA #3 Tools Bag:
O HPGT MLI

CONFIGURE EMUs
EMU 3005 (CF) 10. VInstalled on fwd EDDA
11. Install following items from EVA #1 Ziplock bag in CF ECOK:
O STS-134 Mission Patch on DCM
O Stripes as follows:
OO0 Upper PLSS (left, right) (2)
00O Leg lower Velcro (left, right) (2)
O American Flag:
12. Remove protective arm covers and stow in EMU Equipment Bag
13. From CF ECOK, remove protective glove covers from Gloves CF1 and
install gloves
14. Stow glove covers in CF ECOK
15. Disconnect/Reconnect Helmet to install:
O Comm cap CF1 from CF ECOK
Wrap 3-in length of Kapton tape, with 1/2-in courtesy tab, around
joined LEMO connector between EMU electrical harness and
comm cap (Kapton tape in EVA #1 Systems Bag)
EMU 3004 16. Install Helmet Light Assembly (HLA) without ERCA or EHIP batteries onto
helmet
17. Perform finger pull test on all four white buttons to ensure buttons fully out
18. Perform pull test to verify all HLA latches fully seated in helmet brackets
19. Install ERCA per ERCA Address in STS-134 CONSUMABLES
TRACKING CUE CARD (EMU MAINT/RECHARGE)
Refer to Figure 1 ERCA Cable Routing:

Helmet light gimbal

Route cable under TMG

Camera address
located at bottom
of receiver

View from back of helmet looking forward

Cable Path Helmet light structure omitted for clarity

Figure 1.- ERCA Cable Routing.

20. Perform pull test of HLA/ERCA
21. Confirm sizing cam configuration per STS-134 NOMINAL EMU SIZING
(EMU CONTINGENCY PROCS)
ECOKs (FT, CF) 22. Populate ISS EMU Equipment Bag crew specific compartments, as desired

OO Wristlets
OO0 Comfort Gloves
OO0 Moleskin/mosite
00O Nasal Spray
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EMU SWAP FOR EVA 2 (CF — FN) (45 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 - init} (SODF: ISS EVA SYS: BATTERY OPS)
{1.605 BSA BATTERY RECHARGE - term} (SODF: ISS EVA SYS: BATTERY OPS)
EMUs 3004,3005 Connect waist ring to HUT
Reconnect gloves and boots
Remove ERCA assembly from Helmet Light Assembly and temp stow
. VHelmet installed, sun shades down, cover installed
Remove EMU from fwd EDDA, temp stow in Node 1
Remove CF items ISS EMU Equipment Bag crew specific compartments
and stow in ECOK
~ Wristlets
__ Comfort Gloves
__ Moleskin/mosite
~ Nasal Spray
7. Remove CF ECOK from E-Lk, temp stow in Node 1
8. Transfer EMU and FN ECOK to E-Lk
9. Install EMU on fwd EDDA
0. Install Helmet Light Assembly (HLA) without ERCA or EHIP batteries onto
helmet
11. Perform finger pull test on all four white buttons to ensure buttons fully out
12. Perform pull test to verify all HLA latches fully seated in helmet brackets
13. Install ERCA per ERCA Address in STS-134 CONSUMABLES
TRACKING CUE CARD (EMU MAINT/RECHARGE)
Refer to Figure 1 ERCA Cable Routing:

EMU 3005 (CF)

oA WN =

EMU 3018 (FN)

y'_— Helmet light gimbal

Route cable under TMG

Camera address
located at bottom
of receiver

View from back of helmet looking forward

Cable Path Helmet light structure omitted for clarity

Figure 1.- ERCA Cable Routing.

14. Perform pull test of HLA/ERCA
15. Helmet sunshades down, install cover
16. Confirm sizing cam configuration per STS-134 NOMINAL EMU SIZING
(EMU CONTINGENCY PROCS)
FT, FN ECOK 17. Populate ISS EMU Equipment Bag crew specific compartments,
as desired
__ [IWristlets
[ | Comfort Gloves
__[LIMoleskin/mosite
__[INasal Spray
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EMU SWAP FOR EVA 4 (FT — CF) (CF AFT, FN FWD) (30 min) I

NOTE
This procedure assumes the following procedures have been completed following EVA 3:
{1.240 POST EVA} (SODF: ISS EVA SYS: EVA PREP/POST)
{1.605 BSA BATTERY RECHARGE - init} (SODF: ISS EVA SYS: BATTERY OPS)
{1.605 BSA BATTERY RECHARGE - term} (SODF: ISS EVA SYS: BATTERY OPS)
{1.506 EMU WATER RECHARGE]} (SODF: ISS EVA SYS: EMU MAINTENANCE)

EMUs 3004,3018 1. Connect waist ring to HUT
2. Reconnect gloves and boots
EMU 3004 (FT) 3. Remove ERCA assembly and temp stow
4. VHelmet installed, sun shades down, cover installed
5. Remove EMU from fwd EDDA, temp stow on Node 1
6. Remove CF items ISS EMU Equipment Bag crew specific compartments
and stow in ECOK
_ Wristlets
__ Comfort Gloves
~ Moleskin/mosite
~ Nasal Spray

7. Remove CF ECOK from E-Lk, temp stow in Node 1
EMU 3005 (CF) 8. Transfer EMU and FN ECOK to E-Lk
9. Install EMU on fwd EDDA
10. Install ERCA on Helmet Light Assembly per ERCA Address in STS-134
CONSUMABLES TRACKING CUE CARD (EMU MAINT/RECHARGE)
Refer to Figure 1 ERCA Cable Routing:

Route cable under TMG

Camera address
located at bottom
of receiver

View from back of helmet looking forward

Cable Path Helmet light structure omitted for clarity

Figure 1.- ERCA Cable Routing.

11. Perform pull test of HLA/ERCA

12. VHelmet installed, sunshades down, install cover
FT, FN ECOK 13. Populate ISS EMU Equipment Bag crew specific compartments,
as desired
[ Wristlets
_ [ Comfort Gloves
| Moleskin/mosite
__ [ Nasal Spray
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POST EVA EMU RECONFIGURATION (180 min) |

NOTE
This procedure assumes the following procedures have been completed following EVA 4:
{1.240 POST EVA} (SODF: ISS EVA SYS: EVA PREP/POST)

CONFIGURE EMU 3005 TO STAY ON ISS
EMU 3005 1. Remove following:
HL Batteries, stow in MO-2 Bag s/n 1038
REBAs, stow in MO-2 Bag s/n 1038
LiOH, install caps and stow in SYSTEMS TRANSFER Bag
Li-lon EMU Battery, stow in MO-2 Bag s/n 1038
EV3 ISS Cuff C/L (cut out FS pages),
stow in EMU Equipment Bag
Patches, Stripes, American Flag, stow in CF ECOK
Comm cap CF1, stow in CF ECOK
_J[_ Fresnel Lenses (2), stow in CF ECOK
| EMU Gloves CF1, install protective caps and stow in CF ECOK
2. Install protective arm covers from EMU Equipment Bag
3. Remove from Aft EDDA and temp stow

A A A

CONFIGURE EMUs 3004, 3018 FOR RETURN
EMU 3004 4. Install in Aft EDDA
EMUs 3004/3018 5. Remove following:
/[ HL Batteries, stow in MO-2 Bag s/n 1038
_I_ REBAs, stow in MO-2 Bag s/n 1038
_I[" Li-lon EMU Batteries, stow in MO-2 Bag s/n 1038
[ EV1, EV2 ISS Cuff C/Ls (cut out FS pages),
stow in EMU Equipment Bag
_J[_ Remove ISS tethers and tools, and temp stow
[ Patches, Stripes, American Flags, stow in respective ECOKs
I Remove comm caps FT1, FN1, stow in respective ECOKs
_I[_ Remove Helmet Lights Assemblies, ERCA assembly,
stow in E-Lk

EMU 3010 6. Retrieve and stow in Airlock

7. Asreqd, reference STS-134 NOMINAL EMU SIZING
(EMU CONTINGENCY PROCS), fig 1, EMU 3010 — Initial Configuration
and fig 2, EMU 3010 — Final Configuration
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Red Disconnect

Helmet
s/n 1074

CCA/CCEM -
None

Blue Disconnect

SZ 02
s/n 338

None
9UON

SEMU 3010

L

SZ 01
s/n 2076
Waist 045

| None

| None |

SZ 02
s/n 216

SZ 02
s/n 215

None None

SZ 02 s/n 232
NO BSI

SZ 02 s/n 232
NO BSI

SZ 02
s/n 337

Figure 1 — EMU 3010 — Initial Configuration

Blue Font — Indicates component to be swapped with EMU 3004
Green Font — Indicates components to be swapped with EMU 3018
Black Font — Indicates hardware remaining on EMU 3010

Red Disconnect

Blue Disconnect

Helmet
s/n 1084

CCA/CCEM -
None

Short (2) Short (2) Short (2) Short (2)
szo2 |2 Z| szo2
o
s/n 434 zo SEMU 3010 a| s/in433
L
Short (1 Short (1
M SZ 01 (M
s/n 2090
Short (1) Waist 051 Short (1)
None None
Short (2) Short (2)
SZ 02 SZ 02
Short (2) s/n 278 || s/n 277 |Short (2)
None | None |
SZ 02 s/n 232 SZ 02 s/n 232
NO BSI NO BSI
Figure 2 — EMU 3010 — Final Configuration
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POST EVA EMU RECONFIGURATION (180 min) (Cont)

EMUs 3004/3010 8. Swap helmets

A/L101 MO-2
Bag s/n 1010

EMU 3004

EMU 3010

EMU 3018

EMU 3010

EMU 3018

DCM

~ | TRemove valsalva, use gray tape to remove adhesive

|| As required, remove any Fresnel lenses from helmet 1074,
stow in EMU Equipment Bag (Miscellaneous)

_J_1Verify sunshades down, cover installed

9. Retrieve Size 01 Waist Brief 029, s/n 2075
Remove protective covers and temp stow

10. Remove [Leg Assembly/Leg Sizing Ring/Boots] and temp stow

11. Remove Size 01 Waist Brief 052, s/n 2094 and install protective covers
temp stowed in step 8

12. Install Size 01 Waist Brief 029, s/n 2075 and set waist sizing cams (4) to
Short/Short

13. Re-install [Leg Assemblies/Leg Sizing Rings/Boots]

14. Remove from Aft EDDA and temp stow in Node 1 for transfer to Shuttle
15. Install on Aft EDDA

16. Remove Boots s/n 232 and temp stow

17. Remove [0.5" Leg Sizing Rings s/n 132,133/Boots s/n 240] and install on
EMU 3010

18. Remove [Waist Brief s/n 051/Leg Assembly s/n 277,278] and temp stow

19. Remove [Waist Brief s/n 045/Leg Assembly s/n 215,216/ 0.5" Leg Sizing
Rings s/n 132,133/Boots s/n 240] and install on EMU 3018

20. Install [Waist Brief s/n 051/Leg Assembly s/n 277,278] from step 18
21. Re-install Boots s/n 232, temp stowed in step 16

22. Remove Lower Arm protective covers and temp stow

23. Remove Lower Arms s/n 337,338 and temp stow

24. Remove EMU Gloves FN1 and temp stow

25. Install Lower Arm protective covers temp stowed in step 22

26. Remove Lower Arms s/n 433, 434 with protective covers and install on
EMU 3010

27. Install Lower Arms s/n 337,338
Set sizing cams (8) to Short/Long

28. Install EMU Gloves FN1

29. Verify waist cams (4) are Short/Short and leg sizing cams (8) are
Short/Short

30.V0O2 ACT - OFF
VPWR - SCU
VDCM Purge vlv — Op (up)
VWATER - OFF, Switch Guard installed
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POST EVA EMU RECONFIGURATION (180 min) (Cont)

31. Verify/reconfigure EMUs and ECOK per the following table:

EMU 3004 (FTY)

O LiOH (any used)

O Helmet, sunshades down, cover installed
O FT ECOK

OLTA

O EMU Gloves FT1

O Wrist Mirrors (2) [swap to worst]

EMU 3018 (FN!)

O LiOH (any used)

O Helmet, sunshades down, cover installed
O FN ECOK

OLTA

O EMU Gloves FN1

O Wrist Mirrors (2) [swap to worst]

EMU Crew Options Kit (ECOK) (FT)

O FT EVA 1, 2, & 3 Ziplock Bags
000 TCUs (top, bottom)
OO0 Socks
OO0 Wristlets
OO0 Comfort Gloves
OO0 Moleskin
X OO Patch, Stripes, American Flag
O LCVG FT1 (w/biomed sternal harness
and signal conditioner)
O EMU Gloves FT2
OO0 Comm caps FT1 & FT2

EMU Crew Options Kit (ECOK) (FN)

O FN EVA 2, 3 & 4 Ziplock Bags
OO0 TCUs (top, bottom)
OO0 Socks
OO0 Wristlets
OO0 Comfort Gloves
X OO Patch, Stripes, American Flag
O LCVG FN1 (w/biomed sternal harness and
signal conditioner)
O EMU Gloves FN2
OO0 Comm caps FN1 & FN2

EMU Crew Options Kit (ECOK) (CF)

O CF EVA 1 & 3 Ziplock Bags
00O TCUs (top, bottom)
OO0 Socks
OO Wristlets
OO0 Comfort Gloves
00 Patch, Stripes, American Flag
OO Mole Skin
O X Valsalva/Lens Template
OO0 Fresnel Lenses (2)

OO EMU Gloves CF1 & CF2
OOComm caps CF1 & CF2

O LCVG CF1 (w/biomed sternal harness and signal conditioner)

32. Retrieve new ISS EVA Systems Checklist (white) from STS; deploy in

C-Lk

FS 2-16
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POST EVA EMU RECONFIGURATION (180 min) (Cont)

SYSTEMS 33. Configure/verify contents of SYSTEMS TRANSFER Bag per following

TRANSFER Bag table:

SYSTEMS TRANSFER Bag

Verify already in Bag:
OO0 1SS Cuff Checklists (3) (old)

O STS-133 ISS EVA Systems Checklist (old)

Configure:

00 CREWLOCK DEPRESS/REPRESS Cue Card (2) old

O STS-134 CONSUMABLES TRACKING/BATTERY

RECHARGE PLAN CUE CARD

O EMERGENCY UNDOCKING/EVA TRANSFER CUE CARD

O CREWLOCK DEPRESS/REPRESS CUE CARD — Mark’s

O ISLE PREBREATHE Cue Card

000000 EMU LiOH (6) (used)

O STS-134 ISS EVA Systems Checklist (Brown stripe)
(Brown stripe copy bring back to STS; leave white copy)
00O STS-134 EVA CHECKLIST (2) (SPARE and MASTER)

FS 2-17
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EVA TRANSFER TO SHUTTLE (15 min) I

1. Configure/verify contents of TOOLS TRANSFER Bag per following table

TOOLS TRANSFER Bag

00O 85-ft Safety tethers (#28 and #30) (2)
O 90 deg Connector Tool
O “Sample Wipes” Ziplock Bag

2. Transfer items in table below to Shuttle; report status to MCC-H
when complete

Item Destination
EMU 3004 (FTY) Temp stow Middeck
EMU 3018 (FNJ) Temp stow Middeck
FT ECOK Temp stow Middeck
FN ECOK Temp stow Middeck
CF ECOK Temp stow Middeck
SYSTEMS TRANSFER Bag Temp stow Middeck
TOOLS TRANSFER Bag Temp stow Middeck
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EVA UNPACK AND STOW (90 min)

1. Retrieve 2 ICB EMU Batteries from Post Insertion locker (MF43H) and install
in s/n 2089 in EMU 3004 and s/n 2090 in EMU 3018

2. Unpack and stow items per table below:

EMU SYSTEMS UNPACK AND STOW

Item Final Location

EMU 3004 (FT) Ext A/L (Stbd AAP)

EMU 3018 (FN) Ext A/L (Port AAP)

FT ECOK

OO Commecap FT1 & FT2 Temp stow for LTA pouch
O EMU Gloves FT2 Bag E

O FT EVA #3 Bag CF ECOK

FN ECOK

OO0 Comm cap FN1 & FN2 Temp stow for LTA pouch
O EMU Gloves FN2 Bag E

O FN EVA #4 Bag CF ECOK

CF ECOK; unpack to fit Bag E

O ECOK

O LCVG CF1

OO EMU Gloves CF1 & CF2
OO0 Comm caps CF1 & CF2

SYSTEMS TRANSFER BAG UNPACK AND STOW

Item Final Location
0O STS-134 CONSUMABLES TRACKING CUE CARD FDF Locker

O EMERGENCY UNDOCKING EVA TRANSFER CUE CARD| (MF71G)

00O STS-134 EVA Checklist (SPARE and MASTER)
O STS-134 ISS EVA Systems Checklists (Brown stripe) SODF Locker
O STS-133 ISS EVA Systems Checklist (old) (MF71G)
OO0 ISS Cuff Checklist (3) (old)

OO0 CREWLOCK DEPRESS/REPRESS (2) Cue Card (old)
O CREWLOCK DEPRESS/REPRESS Cue Card (Mark)

O ISLE PREBREATHE Cue Card

000000 EMU LiOH (6) (used) Bag E

TOOLS TRANSFER BAG UNPACK AND STOW

Item Final Location
00O 85-ft Safety tethers (28 and 30) Bag E

O 90 deg Connector Tool Bag E

O “Sample Wipes” Ziplock Bag TBD

3. Stow empty SYSTEMS, TOOLS TRANSFER Bags (2) in Bag E

4. Report status to MCC-H when complete
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TIMELINES |
STS-134 (ULF6) EVA TIMELINE OVERVIEW ..o FS 7-3
EVA 1
EVA 1 SUMMARY TIMELINE ... FS 7-5
EVA 1 TOOL CONFIG ... FS 7-6
EVA 1 BRIEFING CARD ... FS 7-10
EVA 1T INHIBIT PAD ... FS 7-11
EVA 1 NOTES/CAUTIONS/WARNINGS ... FS 7-13
EVA 1 EGRESS/SETUP ... FS 7-20
MISSE 7 RETRIEVE ... .o FS 7-22
MISSE 8 INSTALL....c e FS 7-24
S3 CETA LIGHT INSTALL ... FS 7-26
STBD SARJ COVER 7 INSTALL ... FS 7-27
P3/P4 NH3 JUMPER INSTALL ... FS 7-28
NH3 JUMPERS N2 VENT/P3/P4 JUMPER TEMP STOW .......ccccoiiiiiiiiieen. FS 7-29
EWC ANTENNA INSTALL ..o FS 7-31
VTEB RECONFIG ... ..o FS 7-37
EVA 1 CLEANUP/INGRESS ... ..o FS 7-39
EVA 2
EVA 2 SUMMARY TIMELINE ... FS 7-55
EVA 2 TOOL CONFIG ... e e FS 7-56
EVA 2 BRIEFING CARD ......cooiiie et FS 7-58
EVA 2 INHIBIT PAD ... FS 7-59
EVA 2 NOTES/CAUTIONS/WARNINGS ... FS 7-61
EVA 2 EGRESS/SETUP ... FS 7-68
P3/P4 NH3 JUMPER RE-ROUTE ... FS 7-70
PVTCS NH3 FILL/CONFIGURE ATA ..o FS 7-71
EAS JUMPER SETUP/VENT ... FS 7-76
NH3 VENT TOOL CLEANUP ... FS 7-78
PSARJ COVER REMOVAL .....ooiiiiieie e FS 7-79
PSARJ FIRST LUBE ... FS 7-81
P3/P4 JUMPER STOW ... FS 7-82
CONFIGURE ATA TO VENT ..o FS 7-84
SPDM CLA COVER INSTALL.....oiiiiieee e FS 7-85
SPDM LEE LUBE ... FS 7-86
S1 RAD GB STOW BEAM INSTALL......oiiiiee e FS 7-89
PSARJ SECOND LUBE ..o FS 7-91
PSARJ REINSTALL COVERS ... .o FS 7-92
EVA 2 CLEANUP/INGRESS ... FS 7-93
EVA 3
EVA 3 SUMMARY TIMELINE ... FS 7-109
EVA 3 TOOL CONFIG ... e FS 7-110
EVA 3 BRIEFING CARD ... e FS 7-114
EVA 3 INHIBIT PAD ... FS 7-115
EVA 3 NOTES/CAUTIONS/WARNINGS ... FS 7-118
EVA B EGRESS/SETUP ... FS 7-125
PDGF SETUP .. FS 7-127
RETRIEVE PAMA/PDGF ... FS 7-128
PAMA/PDGF INSTALL....coii e FS 7-129
VSC INSTALL . e FS 7-130
NOD1/FGB CH 1/4 CABLE INSTALL (PORT) ...coiiiiiiie e FS 7-132
1553 DATA CABLE INSTALL ... FS 7-135
NOD1/FGB CH 2/3 CABLE INSTALL (STBD) ...coeiiiiiiiie e FS 7-136
FGB AND PDGF PHOTOS/CLEANUP ... FS 7-139
A/L TOOLBOX TOOL STOW ... s FS 7-140
HPGT FRGF MLIEINSTALL ... FS 7-147
STP-H3 PHOTOS ... e FS 7-148
EVA 3 CLEANUP/INGRESS ... FS 7-149
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TIMELINES

EVA 4

EVA 4 SUMMARY TIMELINE ... FS 7-171
EVA 4 TOOL CONFIG ..o FS 7-172
EVA 4 BRIEFING CARD ... FS 7-174
EVA 4 INHIBIT PAD ..ottt FS 7-175
EVA 4 NOTES/CAUTIONS/WARNINGS .......ccoooiiiiii e FS 7177
EVA 4 EGRESS/SETUP ... FS 7-184
OBSS STOW... e s FS 7-186
P6 PDGF RETRIEVE ... FS 7-188
OBSS EFGF/PDGF SWAP ... FS 7-190
EFGF STOWAGE IN TSA .. e FS 7-194
OTP LDTD TETHER CINCH .....ooiiiiiii e FS 7-195
SPDM EDF RELEASE ... FS 7-196
CLEANUP/INGRESS ..ot FS 7-198
CUE CARDS
EVA FLUID QD/SARJ CUE CARD ... FS CC 7-216
EVA 3 CABLE ROUTING CUE CARD ......ooiiiiiieiieeeeeeeeeee e FS CC 7-218
GET-AHEADS
STS-134 GET-AHEADS ... FS 7-220
OTP LDTD TETHER CINCH ... FS 7-221
STP-H3 PHOTOS ... e FS 7-223
PORT CETA CART RECONFIG......ooiiiiiiiiiiiiee et FS 7-224
S1 FHRC P-CLAMP RELEASE ... FS 7-225
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STS-134 (ULF6) EVA TIMELINE OVERVIEW

FD3
FD 4

EVA 2 (FD7) & EVA 1 (FD5)

-n
o

8

EVA 3 (FD9)

FD 10

EVA 4 (FD11)

ELC3 install, MT: WS 7, SSRMS: MBS PDGF 3, OBSS: PLB
AMS install, MT: WS 2, SSRMS: MBS PDGF 3, OBSS: PLB

00:00 01:00 02:00 03:00 04:00 05:00 06:00 06:30
MT: WS 5, SSRMS: MBS PDGF 4, SPDM: Lab, OBSS: PLB, PSARJ: 50 ?
P5-P6 P6 EAS Open MMOD Shield, Mate )
< Egress/ MISSE 7A Remove from ELC2 (S3), | MISSE 8 Remove from | P3-P4 NH3 Jumper OpsP1-P5 | Jumper N2 EWC Cable Route/Morksite Setup P16ALJ16A, Close MMOD Mate | Fluid QD Togl Cleanup/
wi]  Setup Install on PLB SWC SWC & Install on ELC2 Install N2 Vent X P1/P2 | Bag Reconfig Ingress ®
© Vent Shield £
] Egress/ | MISSE 7B Remove from ELC2 (S3), | S3 CETA Light | Stbd SARJ Cover| P3-P4NH3 |P4 NH3 Jumper Temp |Lab EWC Antenna Install: Remove HR Mate P3P4 (F):fzfvm?c?;slzlijm 8§ Cleanu Cleanup/
w I Setup Install on PLB SWC Install #7 Install Jumper Install Stow 0270, 0271, install 0270A, 0271A S}liel d P Ingress ®
[ o
PHALCON: SSARJ Locked PHALCON: PSARJ Locked at 50 CATO: ISS UHF Inhibited
Post EVA: Safety Tether Packs (2) extended from Stbd Lab Struts
OBSS H/O, MT: WS 5, SSRMS: Node 2, SPDM: Lab, OBSS: SSRMS @ beginning, SRMS @ end
00:00  MT: WS 5, 01.00 P15 P6 02:00 EAS 03:00 04:00 05:00 06:00 06:30
SSRMS: N2, SPDM: Lab, 0BSS: SRMS Fil Fill P1-P5 Vent Vent* 3 5 :
< Egress/ RO S ) /R - Remove NH3VentTool | FoF4 | ATage | SPOMCLA SPDMLEELube | PSARJ - 2nd ) Cleanup/
> (10 min), Vent Tool S/U, P1-P5 Vent covers, take EAS Setup/Vent Jumper Cover Install PSARJ - Reinstall covers
w4 Setup Re-route - Cleanup Vent (SSRMS reqd) Lube Ingress |,
© Initiate photos, samples Stow (SSRMS reqd) 2
~ Egress/ P3-P4 ’ . Cleanup/
o ATA tofill PSARJ - Remove covers PSARJ - 1st Lube P3-P4 Jumper Stow S1 Radiator Grapple Bar Stow Beam PSARJ - 2nd Lube PSARJ - Reinstall covers
% Setup Re-route Ingress |,
£ I
: PHALCON: PSARJ Locked at 50 i PHALCON: Rotate PSARJ 200 deg PHALCON: PSARJ Locked at 250
Post EVA: Safety Tether Packs (2) extended from Stbd Lab Struts *Vent must be initiated in eclipse ~ THOR: STRRJ Locked @ 0, PTRRJ Locked @ 0
00:00 01:00 02:00 03:00 04:00 05:00 06:00 06:30
MT: WS 5, SSRMS: MBS PDGF 2, SPDM: Lab, OBSS: SRMS
FGB

- Egress/ PDGF Setup: MLI| Retrieve FGB Y-Jumpers, NOD1/FGB FGB Y-Jumpers, NOD1/FGB CH 2/3 PDGF/FGB Thruster ELC 3 STP-H3 Cleanup/

@ 3 Setup & CapRemove | PAMAIPDGF ';ggﬁ W szl CH 1/4 (port) e CRERIsE (stbd) Photos Photos Ingress |,
[ o

PDGF Setup: MLI X FGB

o Egress/ Remove, Cap Retrieve PDGF VSC Install FGB Y-Jumpers, NOD1/FGB 1553 Data Cable Install FGB Y-Jumpers, NOD1/FGB CH 2/3 ALL Toolbox Tool Stow ELC 3HPGT MLI Cleanup/

w Setup PAMA/PDGF CH 1/4 (port) (stbd) Install Ingress ®
© Remove Install £
Post EVA: Safety Tether Packs (2) extended from Stbd Lab Struts

Late Inspection, MT: WS 5, SSRMS: MBS PDGF 2, OBSS: SRMS
00:00 01:00 02:00 03:00 04:00 05:00 06:00 06:30
MT: WS5, SSRMS: MBS PDGF 2, SPDM: Lab, OBSS: SSRMS for H/O, ISS @ end, PSARJ: 285 : :
Egress/ OBSS EFGF/PDGF swap: Cleanup/
E - Sgetup OBSS Stow (SSRMS reqd) P6 PDGF Retrieve EFGF remove, PAA install, PDGF install (SSRMS | Stow EFGF in TSA ELC 3 SPDM Arm EDF Release Ingres:
ks reqd) £
Earess/ OBSS EFGF/PDGF swap: ot Cleanuo/
E 9 OBSS Stow (SSRMS reqd) P6 PDGF Retrieve SSRMS setup, EFGF remove, PAA install, PDGF install, SSRMS ELC 3 SPDM Arm EDF Release P
% Setup Inspect Ingress ®
3 cleanup (SSRMS reqd) &
THOR: STRRJ Locked PHALCON: PSARJ Locked at 285, BGA 4A Locked PHALCON: PSARJ Locked
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EVA 1 SUMMARY TIMELINE

PET EV1 EV3
HR : MIN IVISSRMS (Ft) (ch)
00:00 — EGRESS/SETUP (00:25) EGRESS/SETUP (00:25) — 00:00
e  Post Depress and Egress (00:15) e Post Depress and Egress (00:15)
7] e  Setup (00:10) e  Setup (00:10) B
— MISSE 7 RETRIEVE (01:00) MISSE 7 RETRIEVE (01:00) —

— . Retrieve PEC 7A (00:50) . Retrieve PEC 7B (00:45) -
01:00— e  Stow PEC 7A (00:10) e  Stow PEC 7B (00:15) — 01:00
— MISSE 8 INSTALL (00:40) S3 CETA LIGHT INSTALL (00:25) —

e Retrieve MISSE 8 (00:15)
B e Install MISSE 8 (00:25) B
02:00 —] STBD SARJ COVER 7 INSTALL (00:25) | 02:00
P3/P4 NH3 JUMPER INSTALL (00:35)
P3/P4 NH3 JUMPER INSTALL (00:25)
- P5/P6 NH3 JUMPER INSTALL/N2 VENT (00:35) P3/P4 NH3 JUMPER TEMP STOW (00:35) -
03:00— e Vent P1-P5 Jumpers (00:15) | 03:00
e Vent P6 EAS Jumper (00:20)
7 EWC ANTENNA INSTALL (02:20) EWC ANTENNA INSTALL (02:45)
] e  Setup/Worksite Prep (01:20) e  Setup/EWC Antenna Install (01:00) —
04:00 — — 04:00
N e  P3/P4 Mate (00:20) B
] e Open MMOD Shield C2-01 (00:15) e Open MMOD Shield C2-01 (00:15) B
n e Mate P16A/J16A (00:15) e Mate P16A/J16A (00:15) B
05:00 — e Close MMOD Shield C2-01 (00:15) e Close MMOD Shield C2-01 (00:15) — 05:00
- e  Mate P1/P2 (00:15) -
e  Cleanup (00:40)

o VTEB RECONFIG (00:25) B
06:00— CLEANUP/INGRESS (00:30) CLEANUP/INGRESS (00:30) 06:00
| e Cleanup (00:10) e  Cleanup (00:10) B

. Ingress and Pre-Repress (00:20) . Ingress and Pre-Repress (00:20)
06:30 — — 06:30
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EVA 1 TOOL CONFIG

ISS Configuration:

MT @ WS5: CETA Carts Port/Stbd
SSRMS on MBS PDGF

SPDM on Lab PDGF

PSARJ @ 50°

SSARJ @ 295°

Post EVA STP Config:
EV1 STP: SO port, outbd Strut - A/L Curved HR, fwd Stanchion
EV3 STP: SO0 port, inbd Strut — A/L aft D-ring

NOTE: Prior to use, inspect the following hardware:
RET cords for fraying
Inspect Load Alleviating Straps and D-ring Extenders;
ref 2.230.100 CREW TETHER INSPECTIONS
(SODF: ISS EVA TASKS):
1. MMOD/general damage 3. Tack Stitching
2. Discoloration 4. Red Band
0 1SS Trash Bag: Bristle deformation/damage,
after having stowed tools in trash bag

\VEmpty Zipper Closed
BRT joint screws not loose
Swing arm stiffness

oo

(MY

Tether Counts: (Green RETs — Do NOT use ones in
Ziplock bag labeled “ULF6 EVA 2 RETs”)
RETs (sm-sm) = 11/11 RETSs (PIP Pin) = 5/5
RETs (Lg-sm) = 7/8 Adj Equip Tethers = 9/10
Adj Equip Tethers (Lg-sm) = 1/2

EVA 1

EV1
OO mws
OO BRT (L)
OO RET (sm-sm)
10 wire Tie (3 short)
OO T-Bar
OO RET (Lg-sm) (R)
OO RET (Lg-sm) (L)
I Adj Equip Tether (R)
O[T 1" QD Cap Removal Tool 2
OO Adj Equip Tether (L to TB)
(100 Small ISS Trash Bag (R, inbd)
IO swing Arm (R)
CJCJ RET w/PIP Pin
O[O0 EVA Camera wibracket (int RET — morning of)
O D-ring Extender (L D-ring)
O ST Pack (85-ft + 85-ft to L D-ring Ext) (see fig 1)
I waist Tether (1, R on D-ring)

EV3
OO0 mws
OO BRT (L)
] RET (sm-sm)
[ wire Tie (3 short)
T-Bar

O

RET (sm-sm) (L)
RET w/PIP Pin (R)
Adj Equip Tether (L to TB)
Wire Tie (2)
Small ISS Trash Bag (R, inbd)
j Equip Tether (R Wrist)
ing Arm (R)
[ RET w/PIP Pin
OO pGT [A7, CAL, MTL 30.5] s/n
OO PGT Battery s/n
I 7/16 (wobble) Socket-6 ext
I D-ring Extender (2, R & L D-ring)
CJCJ waist Tether (R on D-ring Ext)
CIC0 waist Tether (L on D-ring Ext)
I ST Pack (85-ft + 85-ft to L D-ring Ext) (see fig 1)

a I:IDEIEIEI

>

oo
oCloooootoo

%)
=3

FS 7-6

A/L
OO RET (Lg-Sm) (to HR Stanchion)
[JJ EwWC Med ORU Bag 2 (bottom to top)
O Adj Equip Tether (ext — RF soft tether pt)
aod Adj Equip Tether (ext — LF soft tether pt)
CJO Fish Stringer (RB, LB)
[ Hook 1: RET (sm-sm)
[ Long T-Handle Tool
I Adj Equip Tether (Lg-sm) (sm hook
to T-handle tool, Lg hook to D-ring)
I Hook 2: RET (sm-sm)
100 short T-Handle Tool
[0 Hook 3: Loop Pin Puller
[CJ[J Hook 4: Wire Tie Caddy 3 (2 long, 7 short)
IO Hook 5: Wire Tie
OO P1 cap
OO p2 cap
OO J16A Cap
OO p16eA cap
00 Adj Equip Tether (RF) (replaces long wire tie)
LI Ewc Cable (see fig 3)
CI0] EwIS Cable
I Zenith Fish Stringer (fully extended; tape hook
near hook #1; stow on left bag side tether;
non-tape hook stow on LF soft tether pt)
[ Hook 1: RET (sm-sm) to Antenna side
L0 EWC HR 0271A
OO Ewc Antenna Cap
JJ Hook 2: RET (sm-sm) to 0271A Antenna side
O psa Cap
O[] Hook 3: RET (sm-sm)
OO HR 0271
IO Hook 4: 1" N2 Vent Tool 2
O[] Hook 5: RET (sm-sm)
00 HR 0270
[JJ Hook 6: RET (sm-sm) to 0270A Antenna side
O pr3 Cap
[JJ Hook 7: RET (sm-sm) to Antenna side
LI1O EWC HR 0270A
OO ewc Antenna Cap

OO RET (Lg-Sm)
OO FGB Y-Cable bag (Node 3 Avionics bag)
(back tether across to HR stanchion) (see fig 2)
LI ch 2/3 (stbd) Cables (bottom/back) (see fig 4)
IO ch 1/4 (port) Cables (top/front) (see fig 5)
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EVA 1 TOOL CONFIG (Cont)

A/L (Cont)
OO RET (Lg-sm) (to HR Stanchion)
[J[J CETA Med ORU Bag 2
O[O Adj Equip Tether (ext — LF soft tether pt)
O[O Adj Equip Tether (ext — RB soft tether pt)
0O RET w/PIP Pin (RF)
(I 1" N2 Vent Tool
OO RET w/PIP Pin (RB)
[ SARJ Cover 7 (external MLI toward light)
OO RET (Lg-sm) (LF)
IO CcETA Light

OO RET (Lg-sm)
OO VTE Piug

[ staging Bag
I Fish Stringer Tether
] wire Tie Caddy (hook 1) (5 short, 4 long)
100 Velcro/Tape Caddy (hook 2)
OO PGT (hook 3) s/n
CJCJ PGT Battery sin
(10 7/16 (wobble) Socket-6 ext
[ Vise Grips (hook 4)
[J Ratchet Wrench (hook 5)
(107 7/16 (rigid) Socket-2 ext
[ Long Duration Tie Down Tethers (2) (hook 6)
[L1CJ Hubble Connector Tool (90 deg) 4 (hook 7)

(1[0 spare Safety Tether Pack (85-ft + 85-ft) (to strap)

OO Fish Stringer Tether
OO Pin Straightener Assy (hook 1)
10 Connector Cleaner Tool Kit (hook 2)
IO Probe (hook 3)
IO Pry Bar (hook 4)
I Needle Nose Pliers 2 (hook 6)
OO0 mws Key Strap Assy (on wire tie, to strap)

O EVA Camera wibracket 2 (hook 7 — morning of)

OO v Bag

[ Towels (2)

[ Contamination Detection Kit

[J GP Caddy (2)
(100 Adjustable Thermal Mittens (2)

[ Socket Caddy (hatch cont) w/RET (sm-sm) (Black)
O 1/2 Socket-8 ext
(I 7/16 (wobble) Socket-6 ext (spare)

O pcM Plug (SAFER Hardmount) (2)

OO RET (sm-sm, Black) (2)

|
|
a
a

Hook 1:
Suit hook

Tether A:
Crew tether

Figure 1: Safety Tether Pack Config

Red Barber Pole

Fairlead hook
Green Solid

ERCM Anchor hook
Yellow Banded

Hook 4:
Structure Anchor hook
“Blank Hook”

Tether B:
Anchor tether

FS 7-7

Figure 2: FGB Y-Cable Bag Config
Q Tether through cable, through both
D-rings, through bag tether, onto itself
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EVA 1 TOOL CONFIG (Cont)

EWC Cable

Low profile (HR0280) &
e

Tapéd -~ y
HR 0269 35 ~\*/ )

/ TLes |
N ./;\\%4
HR0282/

Actions:

O Replace long wire tie with Adj Equip Tether — goes around P1/P2/J16A/P16A only; hook back on
D-ring

O Place smushed end of taped wire tie (from P3/P4) through unused D-ring of AET
Current Config:
All wire ties (3) are short
P3/P4 coiled together up to taped wire tie. Coiled up to Big Y with twist of taped wire tie
P1/P2/J16A/P16A coiled together with long wire tie around coils
P3/P4 bundle on top of P1/P2/J16A/P16A bundle — smushed end of taped wire tie through “D-ring”
of long wire tie
P5/P6 coiled together 5 coils with a twist of P5/P6 wire tie — 1 more coil to Big Y with a twist of P5/P6
wire tie around additional coil and AET bundle

O O0o0oo

Figure 3: EWC Cable Coiled Configuration

FS 7-8

EVA/134/FIN A



EVA 1 TOOL CONFIG (Cont)

_______________________________________________________ N
@Hﬁ[ t%“% _______ 08 .- o 100 Ve, |<_2_0;| -
:E V AL AD \/ ﬂ;@ J131A

LA'AY LA'A)Y 0
‘ D vttt > "\ Low profile 7\

J17A 80 HR 0121 Low profile HR 0139
Long wire tie HR 0129

HR 0006 180"

J131A coiled 3 loops with twist of J131A wire tie —
few more coils up to Y with twist of J131A wire tie
P661A coiled entire length up to Y with twist of
P661A wire tie around coil

Taped wire tie around both P661A and J131A coils
J17A coiled in one loop on top of bundle with twist of
J17A long wire tie around both coils and J17A loop

\‘/ P661A

HR 0107

OO0 O O

Figure 4: Ch 1/4 FGB Y-Cable (port)

Low profile \
HR 0102 Low profile HR 0130

. HR 0122 (orHR 0137)
Long &Taped Lowprofile h /‘ )
HR 0003 HR 0001 250 o7
HROTTI N w/ 40
~ ‘\
w/
O J138A coiled 4 loops with twist ofJ138A wire tie —
few more coils up to Y with twist of J138A wire tie HR 0115 ‘7(
O P669A coiled entire length up to Y with twist of
P669A wire tie

Q J20A coiled in one loop on top of J138A and P669A
bundles with taped wire tie around both coils and
J20A loop

Figure 5: Ch 2/3 FGB Y-Cable (stbd)
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EVA 1 BRIEFING CARD

EVA Prep

OoooQgod

Review Morning Timeline/Plan/Tethers

Work With a Purpose

Pure O2 Protocol

Suit Donning Plan — special requests, boot bladder manipulation
Safer, MWS, Tools, CL, Bag Stowage in A/L

Airlock Depress Review

Procedure Review

[0 Egress Plan (tethers)

[0 Order of Tasks (summary timeline)

[0 Translation Paths, Fairleads

[1 Hazards (no touch, no damage, keep outs, notes, cautions, warnings)
o Opened MISSE PECs — no touch; PEC hinges — pinch point
o CETA Light — no touch
o Backside of Dzus fastener — sharp edge

[1 Contingencies — section 16

[0 Task Constraints, Potential Get-aheads

[0 Ingress Plan

Post EVA
[0 Suit Doffing
[1 Tool Reconfig Plan

Emergencies

0

I o

Comm Fail (hand signals, Term EVA, Abort EVA)
[1 EWC Task: Loss of comm plan/signals

EMU Malfunctions

Lost Tools/Crewmember (velocity and direction)

DCS

Safer Ops

Crew Rescue

Reminders/Top Ten

OooOoooooOoooo

Gate Closed, Slider Locked, Tether Reel Unlocked
Pins Straight, No FOD, Good EMI

PGT Read-back, Turns and Torque with light
Worksite Departure — tethers and tools clear
Move Slow — no hopping (slower is faster)

Body Position is Everything (use space)

Tether Awareness — all of them

Suit/Tool Awareness — BRT/PGT/ORU Stowage
Suit MAL — read down DCM messages
Discipline and Attention to detail until the end
Day/Night Checks (Settings, tools, tethers)

Contingency

4
U
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EVA 1 INHIBIT PAD

Orbiter UsosS (1)
ALL EVAs ALL EVAs
TCS (Crew: Prior to Egress) PCU (PHALCON: Prior to Egress)
vV L12 1. NTCS POWER — OFF NOTE
Install Switch Guard to remain in place through EVA 4 PCUs may require up to a 1-hr warmup period before they are operational
Ku-Band Antenna (INCO: Prior to Egress) MCC-H 1. VPCUs (two) operational in discharge mode and one of the
MCC-H 1. VKU-BAND Mask — active following:

2. VKU-BAND EVA Protect Box — active

RCS (GNC/PROP: Prior to Egress)
If EV crew < 27 ft from FRCS
\Y 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. YAbove RCS config
\Y, 4. VRCS F - ITEM 1 EXEC (*)
VJET DES F1U — ITEM 17 (¥)
F3U - ITEM 19 (*)
F2U —ITEM 21 (*)
Ground
ALL EVAs
Ground Radar (TOPO: Prior to Egress)
MCC-H 1. VTOPO console, ground radar restrictions in place for EVA

a. CCS PCU EVA hazard control FDIR enabled
b. No more than two arrays unshunted and oriented < 105°
from velocity vector
If one or both PCUs failed
2. No more than two arrays unshunted and oriented < 105°
from velocity vector

CUCU (Crew: Prior to Egress)

IV — (LAB104)
1. Jcb POWER A, B [two] — OPEN
2. \cb LINK 1,2 [two] — OPEN

And one of the following inhibit pairs:
POIC 3a. Express Rack 2 Locker 6 — Power Removed
3b. Express Rack 6 Locker 7 — Power Removed
OR
v 4a. Express Rack 2 Locker 6 — OFF
4b. Express Rack 6 Locker 7 — OFF

LOCATION DEPENDENT INHIBITS

Lab Window (Not expected)
[\ If EV crew less than 10 ft from window or in window FOV,
close window shutter

Cupola Windows (Not expected)
v If EV crew less than 10 ft from window, coordinate shutter
opening/closing with EV crew and minimize time shutter is open

Mobile Transporter (ROBO: Prior to Egress)
MCC-H If EV crew < 1.5 meters from MT
1. Y\MT latched

SPDM (ROBO: Prior to Egress)
MCC-H If EV crew translating or working on SPDM
1. VSPDM in Keep Alive configuration or Safed
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EVA 1 INHIBIT PAD (Cont)

USOS (2)

TASK SPECIFIC INHIBITS

MISSE 7/8 on ELC2 (POD: During Egress)
POIC ELC-2 ECM EXPA-2 120V OPEN
ELC-2 ECM EXPA-2 28V OPEN
ELC-2 EXPA-2 OP PWR OPEN
RPCM S34B E RPC 1 — Open, Close Command Inhibited
RPCM S33A E RPC 1 — Open, Close Command Inhibited

S3 CETA Light (PHALCON: Prior to Egress)
MCC-H 1. RPC S31A A 03 — Open, Close Command Inhibited
2. RPC S32B A 02 — Open, Close Command Inhibited

Lab EWIS Antennas (CATO: During Task — EWC Antenna Install)

MCC-H Deactivate SSSR (UHF)
JEM (1)
ALL EVAs
ICS-EF Antenna (Prior to Egress)
SSIPC 1. ICS MOD - OFF

2. ICS UPC - OFF

3. ICS HPA - OFF

4. HPA ON and UPC ON commands are cleared (not present)
in the ICS stored command queue

LOCATION DEPENDENT INHIBITS

Stbd SARJ (PHALCON: Prior to Egress — MISSE, SARJ Cover)

MCC-H If EV crew working within 2 ft, outboard of SARJ or reqd per loads FR
1. VDLA (1) - LOCKED at +60 thru +180, +220 thru +350
2. All motor setpoints set to zero
3. All motors deselected

Port SARJ (PHALCON: During Egress — PVTCS Fill Prep)

MCC-H If EV crew working within 2 ft, outboard of SARJ or reqd per loads FR
1. VDLA (1) - LOCKED at 50°
2. All motor setpoints set to zero
3. All motors deselected

FPMU (PHALCON: Prior to Egress — PVTCS Fill Prep)
MCC-H If EV crew on Port truss (P1-P6) or working within 5 ft of Floating
Potential Measurement Unit
1. RPCM P11A_B RPC 13 Open/Close Cmd Inhibit

SSPTS (PHALCON: Prior to Egress — MISSEs, EWC Antennas
Inhibit 1 egress until MISSE 8, inhibits 2 and 3 entire EVA)
MCC-H If EV crew working within 2 ft of SSPTS cables
1. RPCM LA2A3B D RPC 1 — Open, Close Cmd Inhibit
2. RPCM Z14B A RPC 2 — Open, Close Cmd Inhibit
3. RPCM Z13B A RPC 2 — Open, Close Cmd Inhibit

COL (1)
ALL EVAs
HAM Radio
\% 1. HAM Radio — Deactivate
RSOS (1)
ALL EVAs
SM Antennas (RIO: Prior to Egress)
1\ 1. ARISS (Ham Radio) — Deactivate
MCC-M 2. GTS - Deactivate
3. Napor (PCIW) — Deactivate
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EVA 1 NOTES/CAUTIONS/WARNINGS

NOTES

1. Boltinstall: 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. 85-ft safety tether retract force may
affect body positioning

7. CETA Cart brake handle wire ties
must be replaced after crew loading

CAUTION
ISS Generic Constraints

A. Avoid inadvertent contact with

1. Grapple fixture shafts (dry lube)

2. PIP pins

3. Passive UMAs

4, MBS/SSRMS/SPDM taped radiative
surfaces: VDU, ACU, JEU, LEU,
MCU, CRPCMs, and Cameras

5. SPDM SJEU, EP, OTCM, LEU, and
LEE VDU radiator surfaces

6. OTSD

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 < 14 in for hoses
with a diameter > 1 in

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

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

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

CAUTION
ISS Generic Constraints (Cont)

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

F. Other
1. ITT Cannon connector: On demated
connectors, do not rotate collar or
manipulate cable/connector using
collar or connector tool
2. MLI handholds are not rated for
crewmember translation loads
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EVA 1 NOTES/CAUTIONS/WARNINGS (Cont)

CAUTION
ISS Truss Constraints

A. Avoid inadvertent contact with
1. CETA lights (Z-93 paint)
[LAB,S1,NODE 1,P3]
2. Deployed TUS cable [Zenith and
Nadir CETA rails]
SO0 aft face radiator
GPS antennas (S13 paint) [S0,JLP]
UHF antennas [LAB,P1]
ETCS radiator flexhoses and panels
[S1,P1]
EETCS/PV radiator flexhoses,
bellows and panels [P6,P4,54,S6]
8. SASA RF group [S1,P1]
9. Heat pipe radiators [Z1]
10. PCU cathode and HCA ports [Z1]
11. Ku-Band antenna (SGANT) dish [Z1]
12. CMG cover/shells [Z1]
13. FPMU [P1]
14. SASA high and low gain antennas
and radiator surfaces [Z1]
15. Deployed MISSEs
16. OTP on HAB Tray [SO]

oghsw

N

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

CAUTION
ISS Truss Constraints (Cont)

C. Other

1. EWIS antennas: Do not use as
handholds [NODE 1,LAB,P6,Z21]

2. Lubricant from Ku-Band SGANT
gimbals [Z1], CMGs [Z1], and RTAS
ground strap fasteners [P6,P4,54,S6]
can contaminate EMU

3. Prevent inadvertent contact of the
tether shuttle with ETRS when the
P3 tether shuttle stop is raised away
from the rail

CAUTION
ISS U.S. Pressurized Elements Constraints

A. Avoid inadvertent contact with
1. EVA crane [PMA1]
2. TCS reflectors [PMA2,PMA3]
3. APAS hardware [PMA2,PMA3]
4. CETA lights (Z-93 paint)
[LAB,S1,NODE 1,P3]
UHF antennas [LAB,P1]
Open CBM petal covers, LAB and
Cupola window shutters
7. SO/NODE 2 fluid tray hardlines at
NODE 2 end, which are limited to 25 Ib

oo

B. Other
1. EWIS antennas: Do not use as
handholds [NODE 1,LAB,P6,Z1]
2. CBM petal covers may not be used
as handholds unless both launch
restraint pins are engaged
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EVA 1 NOTES/CAUTIONS/WARNINGS (Cont)

CAUTION
ISS I.P. Elements Constraints

COL
A. Avoid inadvertent contact with
1. COL ARISS and AIS antennas
[COL-Nadir]

—

EM

A. Avoid inadvertent contact with
1. GPS antennas (S13 paint) [SO,JLP]
2. Open JPM window shutter
3. JTVE, WVE/EVE, JEF VE cameras
4. JEMRMS taped radiative surfaces

[JEU,EE,Cameras]

JEM A/L target and pins

JEF ORUs and EFUs (paint and

lubricant)

7. MAXI front and top panel (paint)

8. SEDA-AP sensors (HIT, SDOM, and
AOM)

9. Trunnions and UCMs (paint and
lubricant) [JEF Payloads]

10. RAIDS covers on end of HREP

11. ICS-EF Ka-Band antenna dish

12. Small Fine Arm (SFA) (paint, coating
and lubricant)

o o

B. For structural reasons
1. Avoid kicking MMOD shields between
JLP and JPM
2. Avoid tool impact on ICS-EF sensor

CAUTION
Shuttle Constraints

A. Avoid inadvertent contact with

1. OBSS and SRMS composite sections
joint torque arms, grapple fixture
shafts, and cable harnesses

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

3. WVS antenna [ODS truss and PLB sill]

4. Payload bay and camera wire
harnesses, cables, cable guides,
and connectors

5. OBSS striker bars (drylube)

B. 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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EVA 1 NOTES/CAUTIONS/WARNINGS (Cont)

WARNING
ISS Generic Constraints

A. Avoid inadvertent contact with
1. Grapple fixture targets and target pins

B. Pinch
1.  NZGL connector linkage. Use caution
when mating/locking
2. ITT Cannon connector rotating
housing
3. PDGEF connector doors

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
configuration

3. Bail may kick back suddenly when
detent button is depressed if pressure
has built up in spring cavity

D. 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. SPDM OTCM gripper jaws

7. Keep hands away from SSRMS
LEE/POA/SPDM LEE opening, snares,
and PDGF curvic coupling (teeth)

8. MMOD strikes on ISS exterior

WARNING
ISS Generic Constraints (Cont)

E. Thermal

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

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

3. Uncovered trunnion pins may be hot

4. SSRMS/MBS/SPDM operating
cameras and lights may radiate
large amounts of heat

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

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

7. PDGEF surfaces may not meet
touch temperature requirements
for unlimited contact when 3 <-70
orB>70

ISS Truss Constraints
A. Avoid inadvertent contact

1.

N

B.

.—"l'l No ok

2.
3

C. Sharp Edges

2.

WARNING

SSU, ECU, beta gimbal platform,
mast canister, SAW blanket boxes
unless the beta gimbal is locked and
the motor is turned off

Stay inboard of SARJ when active
Stay 2 ft from S1/P1 radiator beam
rotational envelope when beam is
free to rotate

Stay 5 ft from moving MT on face 1
Stay 3.3 ft from Ku-Band (SGANT
antenna) when powered

Stay 1 ft from top of STP-H3 (ELC3)
Deployed MISSEs and ORMATE-III RIW

radiation exposure
Stay 3.8 ft from S-Band (SASA) high
gain antenna when powered [S1,P1]
Stay 1.3 ft from S-Band (SASA) low
gain antenna when powered [S1,P1]
Stay 1 ft from UHF antenna when
powered [LAB,P1]

Solar array blanket box [P6,S6]
Fastener threads on back of

Z1 U-jumper male FQD panel,

if nutplate cap missing

Outboard MT rail attachment lug near
P6 handrail 5333 and gap spanner
P2 connector on EWIS box TAA-06
[Zenith/Forward Corner 1 of P5 —
SARJ at 0 deq]

Nickel coated braided copper
ground straps may contain

frayed wires [P6,P4,54,56]

MMOD strikes on Z1 toolboxes
POA FSE (CSA logo below MBS
mast camera)

AMS Star Trackers Baffles (2)
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EVA 1 NOTES/CAUTIONS/WARNINGS (Cont)

WARNING
ISS Truss Constraints (Cont)

D. Electrical Shock
1. Stay > 2 ft from ungrounded floating
connectors if powered
S0 EVA power cables (inside SO
Bay 00 Face 4, Bay 01 Face 3)
ESP-2 jumper (inside SO Bay 03
Face 4)

E. Thermal
1. ELC may exceed touch temperatures
when 3 > 75 deg

WARNING
ISS U.S. Pressurized Elements Constraints

A. Handrails
1. Handrails previously used for MISSE
attachment may not be used as a
safety tether point [A/L endcone
564 and 566, A/L Tank 2
Nad/Fwd and Port/Fwd, P6 5389]

B. Pinch
1. EV side of IV Hatch during Hatch
operation (also snag hazard) [A/L]
2. LAB and Cupola window shutters
and CBM petal cover linkages
during operation

C. RF radiation exposure
1. Stay 1 ft from UHF antenna when
powered [LAB,P1]

D. Sharp Edges

1. PMA umbilical launch restraints -
exposed bolt threads

2. Adjustable fuse tether (Fish Stringer)
buckles stowed in Node bag

3.  Port/Aft portion of A/L circular HR
[HR 0506]

4. A/L HR 0537 (Eq Lock Zenith)

5. ESP-2HR 8012

6. PMM ROEU and ROFU panels
(zenith endcone)

WARNING

ISS U.S. Pressurized Elements Constraints
(Cont)

E. Thermal

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

2. 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

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

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

F. Electrical Shock
1. Stay > 2 ft from ungrounded floating
connectors if powered
SSPTS connectors include NOD1
Stbd/Fwd HR 0130, LAB Stbd/Fwd
HR 0273, PMA2 Stbd

G. Fluid QDs
1. Do not translate on gap spanners
restraining NODE 3 — LAB NH3
jumpers
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EVA 1 NOTES/CAUTIONS/WARNINGS (Cont)

WARNING
ISS I.P. Elements Constraints

COL
A. Avoid inadvertent contact with
1. SOLAR [COL EPF]

B. Thermal
1. Columbus end cones may violate
touch temperature constraints when
-75<B<-600r60=<pB=<75

—

EM

A. Avoid inadvertent contact with
1. ICS-EF sensors

B. Pinch
1. JPM window shutter linkages
during operation
2. JEM cameras (JVTEs, EVE,
WVE, and JEF VEs)

3. JEM EFU latching arms

4. JEF SSE latch

5. ICS-EF antenna boom

6. SEDA-AP mast

7. SMILES antenna rotating area

8. HREP hinge sides and RAIDS
pinch areas

9. JEMRMS EE

10. JEMRMS Small Fine Arm (SFA)

joints and booms

WARNING
ISS I.P. Elements Constraints (Cont)

JEM (Cont)

C. Sharp Edges

Interior of JEMRMS HRMs
JEMRMS EE opening and snares
JEM A/L hatch corners

ICS-EF AHM gears

MAX]I visual star camera

SMILES baffles (two), baffle base bare
bolts, and Cold Sky Terminator (CST)
HREP baffles (four) [Star tracker
aperture Zenith and three instrument
baffles Aft]

8. SFA Electro-Mechanical GF (EMGF)

oukhwN =~

N

D. RF radiation exposure
1. Stay 0.3 ft from Fwd/Aft JPM PROX
antenna

E. Thermal
1.  JPM Port End Cones and JLP Port
Nadir may violate touch temperature
constraints when 3 > 60 deg
2.  JEMRMS/JTVE/JEFVE operating
cameras and lights may radiate
large amounts of heat

Shuttle Constraints

A. Arcing/Molten Debris
1.

B. Pinch
1.

C. RF radiation exposure
1.

2.

WARNING

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

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

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

PRLA operation [PLB]

Stay 3.28 ft from S-Band antenna
when powered

Stay 1 ft from top and side of UHF
PLB antenna radome surface when
in high powered mode [ODS truss]
Stay 0.33 ft from top and side of
UHF PLB antenna radome surface
when in low powered mode

[ODS truss]

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

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]
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EVA 1 NOTES/CAUTIONS/WARNINGS (Cont)

WARNING
Shuttle Constraints (Cont)

D. 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]

E. 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

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

G. Lasers
1. Do not look at LDRI diffuser or
LCS laser aperture window
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EVA 1 EGRESS/SETUP (00:25)

IVISSRMS

EV1 (Drew)

EV3 (Taz)

1. Record PET Start Time __ :
(Pwr to Batt)
2. Start WVS Recorders

3. Start Hatch Thermal Cover clock
PET (30 min) __:

4. Postcrew egress:
WVS Software:
Select page — RF camera
Sel ‘Advanced Controls’
S-Band Level (two) — Max

5. Stop Hatch Thermal Cover clock
PET (30 min) __ :

Initial Configuration:

1.

VAl gates closed & hooks locked

R Waist Tether to EV3 Blank hook
Red hook on L D-ring ext

Yellow hook on Green ERCM
Green hook on Red ERCM

Blank hook on MWS

ooooo

EGRESS/SETUP (00:25)

2.
3.

4.

o

7.

10.

11.
12.
13.

Open hatch thermal cover
Egress A/L

Receive EWC ORU bag from EV3, stow on BRT
w/RET

Perform buddy checks

VMWS tabs up, BRT tabs up, tether configs
Verify SAFER config
Q VL handle down (MAN ISOL Vv — Open)
Q VR handle down (HCM — Closed)

\VWVS — green LED

Translate to SO Port Struts

Attach EV1 BLANK hook to Port, outbd Strut

0 VGate closed, hook locked, reels unlocked,
release RET

Attach EV3 BLANK hook to Port, inbd Strut

0 VGate closed, hook locked

Release EV1 R Waist Tether from EV3 BLANK hook

Give EV3 GO to release Waist Tether

Translate fwd along Lab

Initial Configuration:

1.

VAl gates closed & hooks locked

R Waist Tether to A/L D-ring ext
Red hook on L D-ring ext

Yellow hook on Green ERCM
Green hook on Red ERCM

Blank hook to EV1 R Waist Tether

oo0ooo

EGRESS/SETUP (00:25)

o

(2}

©

Transfer EWC ORU bag to EV1
O Position CETA ORU bag near hatch
Egress A/L

Perform buddy checks

VMWS tabs up, BRT tabs up, tether configs
Verify SAFER config
Q VL handle down (MAN ISOL Vv — Open)
O VR handle down (HCM — Closed)

VWVS — green LED

Retrieve CETA ORU bag, stow on BRT w/RET

On EV1 GO, release R Waist Tether from A/L int D-ring
Close hatch thermal cover
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EVA 1 EGRESS/SETUP (00:25) (Cont)

IVISSRMS

EV1 (Drew)

EV3 (Taz)

14. Stow EWC ORU bag on Lab HR 0260, 0259 with

hinge ISS aft

(Translate to S1 Face 1, zenith — MISSE 7 Retrieve)

10. Perform translation adaptation

(Translate to S1 Face 1, nadir — MISSE 7 Retrieve)
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MISSE 7 RETRIEVE (01:00)

IVISSRMS

EV1 (Drew) |

EV3 (Taz)

Planned PET 00:25

1. Verify inhibits in place
\Stbd SARJ Locked
\VMISSE/ELC-2 Inhibits

RETRIEVE PEC 7A (00:50)

WARNING
Do not touch the hinged side while closing the MISSE PECs (Pinch Point)

and the silver avionics boxes atop the ExPA

CAUTION
Avoid inadvertent contact with deployed MISSE PECs, which have shatterable materials,

Translate to S1 Face 2, zenith route

O Fairlead on SO HR 3467 (bay 1)

Attach GREEN hook on S1 HR 3208 (bay 17)

O VGate closed, hook locked, reels unlocked,
release RET

Translate zenith to ELC2

U Fairlead on S3 HR 3052 (face 1)

[G] Photograph deployed PECs

PEC 7B (Q Ram/Fwd side, Q Aft side)
PEC 7A (Q Zenith side, Q Nadir side)
UQ Overall View (2 angles)

Close PEC 7A
Q VAl 4 PIP pins are re-installed

RETRIEVE PEC 7B (00:45)

1.
2.

Translate to S1 Face 6, nadir route

Attach GREEN hook on S1 HR 3217 or Xo 5790

(bay 17)

0 VGate closed, hook locked, reels unlocked,
release RET

Translate outbd to bay 19

Stow CETA ORU bag on S3 HRs 3046, 3038

Translate zenith to ELC2

If EV1 complete with photos of PEC 7B,
close PEC 7B

Q VAIl 4 PIP pins are re-installed

Disconnect connector from PEC 7B

O RET, remove cap from dummy connector J7B

0 Demate connector from PEC

O Mate connector to dummy connector J7B
(¥no FOD, pins)

O Install cap onto PEC 7B

Disconnect connector from PEC 7A

U RET, remove cap from dummy connector J7A

4 Demate connector from PEC

U Mate connector to dummy connector J7A
(\no FOD, pins)

U Install cap onto PEC 7A
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MISSE 7 RETRIEVE (01:00) (Cont)

IVISSRMS

EV1 (Drew) EV3 (Taz)
9. Release PEC 7B (2 PIP pins), stow on BRT w/RET
(nadir HR)
O Reinstall Socket PIP pins (2)
Release PEC 7A (release 2 PIP pins), stow on BRT
w/RET (RAM HR)
O Reinstall Socket PIP pins (2)
CAUTION

When translating around fwd edge of Node 2 and PMA2, avoid contact with Shuttle

Retrieve GREEN hook from S1 HR 3208

0 VGate closed, hook locked, reels unlocked,
release RET

Translate to Node 2, along port/zenith

Attach GREEN hook on Node 2 HR 0344

0 VGate closed, hook locked, reels unlocked,
release RET

STOW MISSE 7A IN PLB (00:10)

10.
11.
12.
13.
14.

15.
16.

17.

Translate to Orbiter, port, bay 4

Remove SWC latch PIP pins (2)

Release latch (2) from stow position

Stow PEC 7A in carrier (HRs out, Probe up)
Lock fwd latch in landing config

Q Install PIP pin

Retrieve RET

Lock aft latch in landing config

O Install PIP pin

Glove and Gauntlet Check
(Translate aft to Bay 9 — MISSE 8 Retrieve)

10.

11.

Retrieve GREEN hook from S1 HR 3217 or Xo 5790

0 VGate closed, hook locked, reels unlocked,
release RET

Translate to Node 2, stbd/zenith route

U Fairlead on Lab HR 0247 with wrist Adj

O Fairlead on Node 2 HR 0314

U Face toward Col and Node 2

WARNING
Stay > 2 ft from exposed EFGF connector when
OBSS berthed, powered, and EFGF not grappled

STOW MISSE 7B IN PLB (00:15)

12.
13.
14.
15.
16.

17.
18.

19.

Translate to Orbiter, stbd, bay 4

Remove SWC latch PIP pins (2)

Release latch (2) from stow position

Stow PEC 7B in carrier (HRs out, Probe up)
Lock aft latch in landing config

U Install PIP pin

Retrieve RET

Lock fwd latch in landing config

Q Install PIP pin

Glove and Gauntlet Check
(Translate to S3 Face 1 — S3 CETA Light Install)
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MISSE 8 INSTALL (00:40)

IVISSRMS

EV1 (Drew)

Planned PET 01:25

Zenith

l

When EV1 is clear of PMA2,
give MCC-H GO to release SSPTS
Inhibit 1

MISSE 8 RETRIEVE (00:15)

Translate aft to bay 9, MISSE 8 Side Wall Carrier
Release aft latch from launch config

RET to PEC 8 (fwd HR)

Release fwd latch to release PEC 8 from carrier
Stow PEC 8 on BRT w/RET (fwd HR)

Lock latches (2) into stow position

a Aft O Fwd

Install PIP pins (2)

ook wN~

N

8. Retrieve GREEN hook from Node 2 HR 0344

0 VGate closed, hook locked, reels unlocked, release RET
9. Translate to S1 Face 2, zenith route

O Fairlead on SO HR 3467 (Bay 1)
10. Attach GREEN hook to S1 HR 3208

0 VGate closed, hook locked, reels unlocked, release RET

WARNING
Do not touch the hinged side while opening the MISSE PEC

CAUTION

and the silver avionics boxes atop the ExPA

Avoid inadvertent contact with deployed MISSE PECs, which have shatterable materials,

MISSE 8 INSTALL (00:25)

11. Translate zenith to ELC2 at trunnion

12. Release PIP pins (2) on zenith ExPA socket

13. Install PEC 8 into socket (HRs inbd, connectors ISS fwd)
Q VAlignment marks match up

14. Install PIP pins (2)
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MISSE 8 INSTALL (00:40) (Cont)

IVISSRMS

EV1 (Drew)

i

MISSE 8 Side View

2. When EV1 is clear of ELC2,
give MCC-H GO to power up ELC2
(except for MISSE 8 WVS Inhibit)

3. Perform CETA ORU bag inventory:
[J CETA Med ORU bag
[ Adj Equip Tether (ext)
] Adj Equip Tether (ext)
] RET (sm-sm)
[ RET (sm-sm)
[ RET (sm-sm)

15.

16.

17.

18.

19.
20.

21.
22.
23.
24.
25.

26.
27.

Mate MISSE 8 Connector 7A:

O Remove 7A cap (lower/red connector)

O Demate 7A connector from dummy panel J7A

O Mate J7A connector to J7A (lower connector) (N\no FOD, pins)
Q Install 7A cap onto dummy connector J7A

Mate MISSE 8 Connector 7B:

0 Remove 7B cap (upper/green connector)

U Demate 7B connector from dummy panel J7B

O Mate J7B connector to J7B (upper connector) (Yno FOD, pins)
U Install 7B cap onto dummy connector J7B

Open PEC 8
Q VAIl 4 PIP pins are re-installed

(@] Photograph deployed PEC
PEC 8 (O Nadir, Q Zenith)
aQa Overall View (2 angles)

Translate to CETA ORU bag on S3 HR 3046
When clear of ELC2, give IV GO for ELC2 power up

Retrieve N2 vent tool from CETA ORU bag, leave RET in bag
If EV3 complete with CETA ORU bag, perform bag inventory
Stow CETA ORU bag on BRT w/RET

Retrieve GREEN hook S1 HR 3208

0 VGate closed, hook locked, reels unlocked, release RET
Translate to CETA Spur

O Retrieve fairlead at Bay 1

O Translate nadir at Bay 5 (watch for EV3’s tether)

Stow CETA ORU bag on SO HR 3413, 3412 (Face 6)
Glove and Gauntlet Check

(Translate to P3 Face 1, nadir route — P3/P4 Jumper Install)
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S3 CETA LIGHT INSTALL (00:25)

IV/ISSRMS

EV3 (Taz)

Planned PET 01:25

1.  Record CETA light bolt data:

Bolt @ Turns | Torque (ft-lb)
CETA | (11-15) (12.0)
Light

2. Give MCC-H GO for CETA light
heater power

CAUTION
CETA Lights are covered with Z-93 paint, avoid impact/inadvertent contact

CETA Light grid could be a finger entrapment, do not stick finger in grid

S3 CETA LIGHT INSTALL (00:25)

1.

2.

o0k w

N

© @

10.

11.
12.

13.

14.

15.

16.

Translate to S1 Face 1 (stbd/zenith, then nadir route)

O Retrieve fairlead on Node 2 HR 0314

Attach GREEN hook on S1 HR 3217 or Xo 5790 (bay 17)
O VGate closed, hook locked, reels unlocked, release RET

Translate to S3 Face 1 (bay 19)

BRT to S3 HR 3037

Release TA clamp

Demate connector P170 from J1 on stanchion pnl A92
O Close TA clamp, if able

RET, remove dust cap from J1 on CETA light

Retrieve CETA light from CETA ORU bag
Mate connector P170 to J1 on CETA light
0 VGood pins & EMI band; no FOD
Retrieve RET

Soft dock light onto empty (inner) light bracket
Install dust cap on J1 on stanchion pnl A92

Configure PGT:

[B1 (12.0), CW2, 30.5] 6-Ext 7/16
«Drive bolt while pushing in, 11-15 turns
Glove and Gauntlet Check

Notify IV when clear of worksite

(Retrieve SARJ Cover — SARJ Cover Install)
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STBD SARJ COVER 7 INSTALL (00:25)

IV/ISSRMS

EV3 (Taz)

Planned PET 01:50

Cover7

[ Bl @3
Q) @4

@5
@6

Cover |1 2 3
Cover7

1.  Record SARJ Cover bolt:

4

5 6

Minimize side loading bolt head

CAUTION

Maintain axial force on fastener to compress spring during rotation

WARNING

End of spring on EVA fasteners may protrude — sharp edge

S3 SARJ COVER 7 INSTALL (00:25)

1. Retrieve SARJ Cover 7 from CETA ORU bag

2. Translate zenith at SARJ to Face 3

3. Report any off-nominal findings under Cover 7

4. Configure PGT:
[A1 (2.5), CW2, 30.5] 6-Ext 7/16

5. <«Engage MLI cover fasteners, 9 turns
\Green light and bolt seated for all bolts

6. Retrieve GREEN hook from S1 HR 3217 or Xo 5790
O VGate closed, hook locked, reels unlocked, release RET

(Translate to P3 Face 1, zenith — P3/P4 Jumper Install)
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P3/P4 NH3 JUMPER INSTALL (00:35/00:25)

IVISSRMS

EV1 (Drew)

EV3 (Taz)

Planned PET 02:05 (EV1) 02:15 (EV3)

1. Verify inhibits in place
VPort SARJ locked at 50°
(No inhibit required for P4 EWIS)

CAUTION
QDs exposed to direct sun can overtemp in 20 min. Shading by EMU or
thermal shrouds can lengthen acceptable time with bootie removed

P3/P4 NH3 JUMPER INSTALL (00:35)

1.
2.

10.
11.

12.

13.

Translate to P3 Face 6, nadir route

Attach GREEN hook to P3 HR 3861 (bay 22)

0 VGate closed, hook locked, reels unlocked,
release RET

Attach RET to P3 HR 3860

RET, remove cap from QD M2

Translate nadir/aft to P4 bulkhead

Demate EWIS Connectors (2)

aJ1 4aJ2

Release jumper and mate EWIS Connectors
\Good pins & EMI band; no FOD

aJ1 aJ2

Release TA Clamps (10)

Retrieve QD F2 from EV3 w/tether
Translate to P3 M2 with QD F2
Route jumper as required

Mate and open QD F2 to M2 per BLOCK B and

BLOCKC
5w Visually inspect jumper connections

(Translate to P5/P6 Jumper)

NOTE
Mind your safety tethers.
Do not route P3/P4 Jumper over your safety tether

P3/P4 NH3 JUMPER INSTALL (00:25)
1. Translate to P3 Face 2, zenith route
O Watch for EV1's ST
O Fairlead zenith after MT
2. Attach GREEN hook to P3 HR 3852 (bay 22)
O VGate closed, hook locked, reels unlocked,
release RET

3. Translate zenith/aft to P4 inbd bulkhead
4. Open thermal bootie on QD F2 (1/4")
Q Detent button fully installed
5. Demate QD F2 per BLOCK A
6. Transfer QD F2 to EV1

7. Open thermal bootie on QD F15 (1")
Q Detent button fully installed

8. Demate QD F15 per BLOCK A

9. Translate to P4 M15 with QD F15

10. Remove cap from P4 M15 (lanyarded)

11. Mate and open QD F15 to M15 per BLOCK B and
BLOCK C

12. 5w Visually inspect jumper connections

(Translate to P3 Face 6)
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NH3 JUMPERS N2 VENT/P3/P4 JUMPER TEMP STOW (00:35)

IVISSRMS

EV1 (Drew)

EV3 (Taz)

Planned PET 02:40

1. When EV1 complete with P1-P5
venting ops, give EV3 GO for P3/P4
Jumper temp stow

Lh-a)

QD-93F

20 Exténdsér
QD-23f

O O

M2 M1 M3 M4

00 Extendar _§ op-02F

P1-P5 JUMPER VENT (00:15)
Translate to P5 dummy panel M14
Remove cap from N2 vent tool
Release TA Clamp (1)

Open thermal bootie on QD F14
Q Detent button fully installed
Demate QD F14 per BLOCK A

hprob-~

o

Mate QD F14 to N2 vent tool per BLOCK B (1")
Open QD F14 per BLOCK C to allow venting

© N

when complete (EV3 GO for P3/P4 temp stow)
9. Demate QD F14 from N2 vent tool per BLOCK A

NOTE
Do not touch P6 M14 Cap

10. Mate QD F14 to P5 dummy panel M14 (original
location) per BLOCK B; do not open QD
11. Install cap on vent tool

EAS JUMPER VENT (00:20)

PGIEA - PVTCS
O
M9 M10 M11

P6 Long Spacer - EETCS

12. Translate to EAS Jumpers, fairlead as reqd

13. Remove cap from vent tool

14. Open thermal bootie on QD-03F (jumper side of
QD at M2)
Q Detent button fully installed

15. Open QD-03F to QD extender (jumper side QD)
per BLOCK C

16. Open thermal bootie on QD Extender at M2
Q Detent button fully installed

17. Demate QD Extender from M2 per BLOCK A

18. Mate and open QD Extender to N2 vent tool per
BLOCK B and BLOCK C

19. After 5 sec, close and demate QD Extender from
N2 vent tool per [EISKIB and BLOCK A

P3/P4 NH3 JUMPER TEMP STOW (00:35)

After 45 sec, close QD F14 per EIGEGEIB; notify IV

ok ow

1. Translate to P3 pnl A502 (face 6)

2. OnlV GO, close and demate QD F2 at M2 per

and BLOCK A
Install cap on M2, leave EV1 RET there
Translate to P4 inbd bulkhead with QD F2
Mate QD F2 to dummy male M2 per BLOCK B
O Close nearest TA Clamp

6. Install wire tie around jumper on P4 HR 5123

7. Glove and Gauntlet Check

8. Retrieve GREEN hook from P3 HR 3852 (bay 22)

0 VGate closed, hook locked, reels unlocked,
release RET

(Translate to Lab fwd — EWC Antenna Install)
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NH3 JUMPERS N2 VENT/P3/P4 JUMPER TEMP STOW (00:35) (Cont)

IVISSRMS

EV1 (Drew)

EV3 (Taz)

2.

Consumable tag up with MCC-H

20.

21.

22.
23.
24,
25.

Mate QD Extender to M2 per BLOCK B;
do not open QD
Install cap on N2 vent tool; stow behind MWS

Glove and Gauntlet Check

Translate to P3 HR 3860 (face 6)

Retrieve RET

Retrieve GREEN hook from P3 HR 3861 (bay 22)

0 VGate closed, hook locked, reels unlocked,
release RET

(Translate to Lab fwd — EWC Antenna Install)
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EWC ANTENNA INSTALL (02:20/02:45)

IV/SSRMS EV1 (Drew) | EV3 (Taz)
Planned PET 03:15 CAUTION

Avoid inadvertent contact with SO/Node 2 fluid tray hardlines at Node 2 end,
which are limited to 25 Ib

NOTE
MMOD Shield C2-03 (with NASA Meatball) is wire tied closed on port-most
Dzus fastener

SETUP/WORKSITE PREP (01:20) SETUP/EWC ANTENNA INSTALL (01:00)
1. Translate to Lab fwd, zenith/port route 1. Translate to Lab fwd, zenith/stbd route
2.  Open EWC ORU bag 2. Assist with Fish Stringer deploy

3. Deploy zenith Fish Stringer on LAB HRs 0264
and 0263 on the fwd stanchions (taped hook on
HR 0264/stbd)
O Tighten Fish Stringer as necessary

4. Stow N2 Vent tool on middle hook of zenith
Fish Stringer w/o RET

Close and stow EWC ORU bag on BRT w/RET 3. Relocate LTA Connector from Lab HR 0270 to
Translate port/nadir using gap spanner to Node 2 HR 0269, old wire tie stays on HR
HR 0300 4. Retrieve RETSs from zenith Fish Stringer, attach to
a HR 0270
a HR 0271

5. Locate EWC Handrails 0270A and 0271A so
reachable at BRT worksite

Attach R Waist Tether to HR 0369
BRT to Lab HR 0263 for HR 0270
Configure PGT:
[B1 (12.0), CCW2, 30.5] 6-ext 7/16
9. Break torque on HR 0270 bolts, 1 turn only
d Port bolt O Stbd bolt
10. Configure PGT:
[A1 (2.5), CCW2, 30.5] 6-ext 7/16
11. Release HR 0270, 7 turns
O Port bolt O Stbd bolt
12. Push OIH release buttons and remove HR

©oNo
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EWC ANTENNA INSTALL (02:20/02:45) (Cont)

IV/ISSRMS

EV1 (Drew)

EV3 (Taz)

1. Record EWC HR 0270A bolt data:

Bolt  Turns  Torque (ft-Ib)
Port | (8) (3.8)
Stbd

2. Record EWC HR 0271A bolt data:

Bolt Turns Torque (ft-1b)

Port | (8) (3.8)

Stbd

As time allows, Get-ahead items for EV1:
O P5/P6 Bundle Final Stow
O Ensure wire ties on EWIS Cable to HRs
U Route P2 cable stbd, wire tie to Lab

HR 0297

10.

11.

12.

13.

14.

15.

Stow EWC ORU bag between Node 2 HRs 0300,
0301 and 0336 (lid hook to HR 0336)

Retrieve EWC cable bundle from ORU bag (RET to
Adj D-ring)
Stow EWC cable on Lab HR 0226 using adj tether

Retrieve P3/P4 coil by pulling smushed end of
taped wire tie out through adj tether D-ring
Translate zenith to Node 2 Fluid Umbilical Tray

0 Route cable under Node 2 Fluid Umbilical Tray
Transfer P3/P4 bundle to EV3 or temp stow on
Lab 0269

Translate nadir to EWC cable bundle

Relocate EWC cable bundle to Lab HR 0298 nadir
stanchion (tending cable as reqd)

Relocate the P5/P6 bundle (release P5/P6 wire tie)
to Lab HR 0282

Remove caps (4) from J16A, P16A, P1 and P2 using
BRT wire tie (stow first cap far down on wire tie)
aJ16A QA P16A O P1 QP2

Stow caps (4) on Fish Stringer in ORU bag

Retrieve following tools from ORU bag:
U Long MMOD tool/RET/Lg-sm Adj
4 Short MMOD tool/RET

13. Retrieve EWC HR 0270A from zenith Fish Stringer
\Handrail soft dock armed (push both buttons)
14. Install EWC HR 0270A into soft dock (Antenna
pointing zenith)
\Fully seated
15. Configure PGT:
[A2 (3.8), CW2, 30.5] 6-ext 7/16
16. <« Tighten HR 0270A bolts, expect 8 turns
17. Transfer RET from EWC HR 0270A to antenna cap
18. Remove cap, let it go back to zenith Fish Stringer

19. Relocate R Waist Tether to Lab HR 0370
20. BRT to Lab HR 0264 for HR 0271

21. Configure PGT:

[B1 (12.0), CCW2, 30.5] 6-ext 7/16

Break torque on HR 0271 bolts, 1 turn only
O Port bolt O Stbd bolt

Configure PGT:

[A1 (2.5), CCW2, 30.5] 6-ext 7/16
Release HR 0271, 7 turns

d Port bolt O Stbd bolt

Push OIH release buttons and remove HR

22.
23.
24,
25.

26. Retrieve EWC HR 0271A from zenith Fish Stringer
\Handrail soft dock armed (push both buttons)
27. Install EWC HR0271A into soft dock (Antenna
pointing zenith)
\Fully seated

Configure PGT:

[A2 (3.8), CW2, 30.5] 6-ext 7/16

«Tighten HR 0271A bolts, expect 8 turns

30. Transfer RET from EWC HR 0271A to antenna cap
31. Remove cap, let it go back to zenith Fish Stringer

MATE EWC P3/P4 CONNECTORS (00:20)

28.

29.

32. Attach GREEN hook to Lab HR 0272
0 VGate closed, hook locked, reels unlocked,
release RET

FS 7-32

EVA/134/FIN A



EWC ANTENNA INSTALL (02:20/02:45) (Cont)

IV/ISSRMS

EV1 (Drew)

EV3 (Taz)

19. Install long T-handle tool into MMOD shield C2-01
Q VPull test

20. Attach Lg hook of adj equip tether from long
T-handle to Node 2 HR 0364

21. Stow short T-handle tool on EOTP HR using
attached RET

22. Remove gap spanner from Lab HR 0267;
stow hook on Node 2 HR 0365 or HR 0364

23. Release trunnion MLI from MMOD Shield C2-01
24. As time allows, perform get-ahead tasks

(on previous page)
25. Demate P1 from EWIS Antenna 11 (port) HR 0298

OPEN MMOD SHIELD C2-01 (00:15)

26. Assess MMOD shield alignment and body
positioning (Lab HR 0298 potential BRT)

27. Release Dzus fasteners, in any order
O Zenith
O Center
O Nadir

28. Give EV3 GO, open shield (clamshell)
29. Release nadir MLI Dzus fastener and peel back MLI
to expose electrical connectors (attached w/Velcro)

33. Receive P3/P4 bundle from EV1 or Lab 0269
34. Wire tie cables to HR 0269 using integrated wire tie

35. Transfer RET from EWC HR 0270A to P3 connector
cap, remove cap

36. Mate connector P3 to Ant 1 J3 on EWC HR 0270A
(port)
0 VGood pins & EMI band; no FOD

37. Transfer RET from EWC HR 0271A to P4 connector
cap, remove cap

38. Mate connector P4 to Ant 2 J4 on EWC HR 0271A
(stbd)
0 VGood pins & EMI band; no FOD

39. Wire tie P4 cable to Lab HR 0280 (low profile
wire tie)

40. Translate nadir/port to MMOD shield C2-01
using JEM HRs
4 Fairlead on JEM or Node 2

OPEN MMOD SHIELD C2-01 (00:15)

41. Assess MMOD shield alignment and body
positioning (Lab HR 0267 potential BRT)
U Look at MMOD alignment landmarks

42. On EV1 GO, open shield (clamshell) while
maintaining pressure into flanges to keep shield
hinged
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EWC ANTENNA INSTALL (02:20/02:45) (Cont)

IV/SSRMS EV1 (Drew) | EV3 (Taz)

NOTE
Once inhibits are in place, Station UHF will no longer be in the Big Loop. Comm with EV crew will be
via Shuttle A/G1. Loss of comm is possible. Will verify comm after SSSR deactivated. If no comm,
EV1 re-establish comm by moving to line of sight with Orbiter Antenna (1SS nadir). Will give GO for
steps 30 thru 35. Then EV1 will re-establish comm before continuing with MMOD shield closure

3. Give MCC-H GO for SSSR (UHF)
reconfiguration

MCC-H: Deactivate SSSR (UHF)

4. On MCC-H GO,
A1R AUD CTR SL A/G1—-ON

5. Perform Comm Check
6. Give EV1 GO for EWIS connector ops | MATE P16A/J16A EWC CONNECTORS (00:15) MATE P16A/J16A EWC CONNECTORS (00:15)
30. On IV GO, demate EWIS P16A from J16 (nadir most [43. Assist EV1 as reqd with MMOD Shield
on lab endcone)
31. Demate EWIS J16A from P16 (free-floating cable)
32. Remove old EWIS cable from under MMOD shield
and HR

33. Retrieve new EWC P16A and J16A cable,
route under HR
34. Mate connector P16A (90° backshell) to J16
(lab endcone)
0 VGood pins & EMI band; no FOD
35. Mate connector J16A to P16 (free-floating cable)
0 VGood pins & EMI band; no FOD

7. When J16A and P16A mated, give 36. Stow/position cable so does not interfere with
MCC-H GO to activate SSSR (UHF) MMOD shield/MLI

37. 5« WVS survey of connections under MLI
MCC-H: Activate SSSR (UHF)

8. On MCC-H GO,
A1R AUD CTR SL A/G1 - OFF

NOTE
Big loop comm is via UHF
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EWC ANTENNA INSTALL (02:20/02:45) (Cont)

\Dzus alignment
U Rotate ccw until Dzus drops down onto spring
U Rotate Dzus to locked position cw, quarter turn
O Verify all MLI is beneath Dzus fastener plates
39. Install MMOD shield C2-01
40. Engage Center Dzus fastener
\Dzus alignment
U Rotate ccw until Dzus drops down onto spring
U Rotate Dzus to locked position cw, quarter turn
41. Engage Dzus fasteners (1d Zenith, Q Nadir)
\Dzus alignment
U Rotate ccw until Dzus drops down onto spring
U Rotate Dzus to locked position cw, quarter turn

MATE EWC P1/P2 CONNECTORS (00:15)

42. Mate new connector P1 to EWIS Ant 11
O VGood pins & EMI band; no FOD

43. Route P2 cable stbd to EWIS Ant 12,
wire tie on Lab HR 0297 (get-ahead task)

44. RET to old EWIS cable

45. Demate P2 from EWIS Ant 12

46. Mate EWC connector P2 to EWIS Ant 12
Q VGood pins & EMI band; no FOD

47. Wire tie new P2 cable and P5/P6 cable to
Lab HR 0277 (BRT wire tie)
48. Release all wire ties from old EWIS cable

IVISSRMS EV1 (Drew) EV3 (Taz)
BINGO time for Drew to go to A/L: CLOSE MMOD SHIELD C2-01 (00:15) CLOSE MMOD SHIELD C2-01 (00:15)
PET 05:35 (00:55 to SCU) 38. Reinstall MLI Dzus fastener

44,

CLEANUP (00:40)

45.

46.

47.

48.

49.

50.

51.

Assist EV1 as reqd

Wire tie P3/P4 cable to Lab HR 0268 and/or

HR 0267 (BRT wire tie)

Retrieve long T-handle tool/Lg-sm Adj/RET

from shield

Retrieve short T-handle tool from EOTP

Stow T-handles (2) in EWC ORU bag on Fish Stringer
4 Short U Long

Re-install gap spanner from Node 2 HR 0365 to
Lab HR 0267 (nadir stanchion)

Install trunnion MLI over MMOD shield

Config P5/P6 cable bundle for long-term stowage
on Lab HR 0282 (get-ahead task)
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EWC ANTENNA INSTALL (02:20/02:45) (Cont)

IVISSRMS EV1 (Drew) EV3 (Taz)
EWC Med ORU Bag: 49. Assist EV3 with coiling old EWIS cable 52. Retrieve adj tether from Lab HR 0298 (from new

[ Adj Equip Tether (ext) EWC cable)

U Adj Equip Tether (ext) 53. Retrieve EWIS cable

O AE"’J E\%‘l'g CT:ettI:ler or Wire Tie 54. Coil cable and wrap long wire tie or adj tether

O Fish Stl’inge? #$ around bundle, as reqd

[] Hook 1: RET (sm-sm) 55. Stow EWIS cable in EWC ORU bag
[ Long T-Handle Tool
O Adj Equip Tether (Lg-sm) 56. Perform EWC ORU bag inventory

[ Hook 2: RET (sm-sm)
[ Short T-Handle Tool

[J Hook 3: Loop Pin Puller 50. 5= WVS Survey 57. Verify all cables are appropriately routed and

[J Hook 4: Wire Tie Caddy wire tied to structure

[ Hook 5: Wire tie 58. [5a WVS Survey
E ﬁ; gap 51. Translate fwd/zenith using port gap spanner
0 16 Aagap 52. Translate to CETA Spur 59. Stow EWC ORU Bag on BRT w/RET
] P16A Cap 53. Retrieve CETA ORU bag from S1 HR 3413,

stow on BRT w/RET
[ Zenith Fish Stringer 54. Glove Check 60. Translate zenith around JEM
0] Hook 1: RET (sm-sm) (Translate to A/L) 61. If not completed, wire tie P4 cable to Lab HR 0280

[J EWC Antenna Cap

| file wire i
[0 Hook 2: RET (sm-sm) (low profile wire tie)

62. Retrieve GREEN hook from Lab HR 0272
L P4 Cap O VGate closed, hook locked, reels unlocked
[ Hook 3: RET (sm-sm) : , ’
[ HR 0271 release RET
] Hook 4: N2 Vent Tool 63. Perform inventory of zenith Fish Stringer
[ Hook 5: RET (sm-sm) 64. Stow Fish Stringer into EWC ORU bag
J HR 0270
[J Hook 6: RET (sm-sm) 65. Perform MWS tool inventory (Reference Final
L] P3 Cap Tool Configs FS 7- )

[ Hook 7: RET (sm-sm)

0 EWC Antenna Cap 66. Glove Check

(Translate to A/L)
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VTEB RECONFIG (00:25)

IVISSRMS

EV1 (Drew)

Planned PET 05:35

Fluid QD Bag info in section 8

* HR0558

PM
Jumper

VTEB RECONFIG (00:20)

ONoOORWON=

10.
11.

12.
13.

14.
15.

16.
17.
18.

19.

20.
21.

Translate to A/L

Open hatch thermal cover

Stow CETA ORU bag in A/L

Retrieve VTE plug

Close hatch thermal cover

Translate zenith to VTEB

Open VTEB

Disconnect 1.5" Vent tool from vent tool extension
O Rotate indicator to Unlock

U Squeeze trigger and pull vent tool out

Install VTE plug into VTE connector:

U Rotate lock lever to unlock (hard stop detent — very loose)
U Depress lever to hard stop (2-10 Ib)

O Insert VTE plug into connector tube

U Release lever and rotate to lock

O Perform pull test

Wrap long wire tie around VTE nozzle (disconnect from L-bracket if needed)
Coil VTE using wire tie and velcro strap and temp stow

Translate to Fluid QD Tool Bag #2 (port) with 1.5" Vent Tool
Open fwd/port corner of bag

Stow 1.5" Vent tool in Pocket F of Fluid QD Tool Bag #2
Retrieve vent tool adapter from QRT & FID Gauge pocket (leave Adj tether in QD bag)

Close QD bag, open fwd/stbd corner of QD bag
Retrieve 1.0" Vent tool from Pocket A
Close QD bag

Coil and stow following in VTEB (using internal tethers):
0 MUT EE (already in VTEB)

O Vent Tool Adapter

a 1.0" Vent tool

4 Vent Tool Extension w/plug

Relocate french hook of VTE plug to VTEB D-ring
Close VTE bag
Q VAl Velcro secure
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VTEB RECONFIG (00:25) (Cont)

IVISSRMS EV1 (Drew)

QD CONTINGENCY TOOL GATHER (00:05)

22. Open Fluid QD Bag #1 (stbd)

23. Retrieve the 1" Cap Tool (aft/stbd corner); stow on MWS adj equip tether
24.~1" QD Bail Drive Lever stowed in bag lid

25. Close Fluid QD Bag #1

26. Perform MWS tool inventory (Reference Final Tool Configs FS 7- )
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EVA 1 CLEANUP/INGRESS (00:30)

IVISSRMS

EV1 (Drew)

EV3 (Taz)

Planned PET 06:00

1. Start Hatch Thermal Cover clock
PET (30 min) __ :

2. Prior to hatch closure, perform WVS
PWRDN (PHOTO/TV, WVS Cue Card)

3. Stop Hatch Thermal Cover clock
PET (30 min) __:

CLEANUP (00:10)

1.

Translate nadir to A/L

INGRESS/PRE-REPRESS (00:20)

hobn

11.
12.

Receive Node 3 Avionics bag from EV3
Translate aft/zenith on C/L

Stow bag on C/L HRs 0513 and 0559 using
integrated tethers

Translate nadir to A/L

On EV3 GO, RET to EV3 STP, release RED hook

and attach to aft ext D-ring

0 VGate closed, hook locked, reels unlocked,
release RET

Attach R Waist Tether to A/L int D-ring extender

0 VGate closed, hook locked

RET to STP, release RED hook and attach to

curved HR, fwd/stbd stanchion

0 VGate closed, hook locked, reels unlocked,
release RET

Ingress A/L

Close hatch thermal cover; attach Velcro strap

Remove SCU from stowage pouch
Remove DCM cover; Velcro to DCM
Connect SCU to DCM

VSCU locked

NOTE
A TCV setting 8 —Max C
minimizes time for SCU cooling

CLEANUP (00:10)

1.

Translate to A/L

O Retrieve fairlead and Adj Equip Tether from

Lab HR 0247
O Fairlead on Equip Lock HR 0500

INGRESS/PRE-REPRESS (00:20)

2.
3.

4.
5.
6

9.

Open hatch thermal cover

Retrieve Node 3 Avionics bag from A/L
(FGB Y-Cables)

Transfer Node 3 Avionics bag to EV1
Stow EWC ORU bag in A/L

Attach R Waist Tether to UIA D-ring

O VGate closed, hook locked

Give EV1 GO to release EV3 RED hook
Ingress A/L

Remove SCU from stowage pouch

10. Remove DCM cover; Velcro to DCM

11.

Connect SCU to DCM

VSCU locked

NOTE
A TCV setting 8 — Max C
minimizes time for SCU cooling

FS 7-39

EVA/134/FIN A




EVA 1 CLEANUP/INGRESS (00:30) (Cont)

IVISSRMS EV1 (Drew) EV3 (Taz)
14. WATER — OFF (fwd), expect|H20 IS OFF | msg 12. WATER - OFF (fwd), expect|H20 IS OFF | msg
CAUTION

Do not close hatch until EMU Water OFF for
2 min. Verify outer hatch clear of hardware

15. Verify outer hatch clear of hardware
16. Verify handle position per hatch decal
17. Close and lock hatch

Go to PRE-REPRESS (DEPRESS/REPRESS Cue Card) | Go to PRE-REPRESS (DEPRESS/REPRESS Cue Card)
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MISSE 7 RETRIEVE - TASK DATA

Estimated Task Duration:

With RMS | Without RMS

One EV Crew N/A 02:00

Two EV Crew N/A 01:00
Tools:

EV1

Camera

EVA Fasteners:
Fastener Name Head Qty Install Release Failure Turns
Size Torque Torque Torque vy : 2 | Dashed Markings
(ft-1b) (ft-b) (ft-Ib) W || | on7B only
PEC Probe EVA Bolt | 7/16 2/probe | N/A 123in-lb | 260in-Ib | 11.5 ‘ ; -7
SWC Latch Plate Pin | 7/16 2/SWC | N/A 128 in-Ib | 260 in-b | 11.1

EVA Connectors:

Harness From To Clamps (#) Function
P7A PEC J7A J7A Dummy 1 Data
P7B PEC J7B J7B Dummy 1 Data + Heater
ORU Details:
ORU Part Number Mass
MISSE 7A FT-TA-5142 75.4 1b
MISSE 7B PW-7B-0012 82.67 Ib
Notes:
1. Red cap goes to PEC 7A; green cap goes to PEC 7B
2. Caps are not required to be installed on PECs for landing L
3. Do not touch avionics boxes (shiny) on the ExPA
4.  Alignment markings on the PECs connectors are no longer visible
5. Avoid inadvertent touch to ELC2 ExPCA when translating to MISSE ExPA

Timeline Considerations:

1. Thermal clock on MISSE 7 PECs is 120 min from ELC power off to PEC close
2. Thermal clock on ELC2 is 6 hr
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MISSE 7 RETRIEVE - TASK DATA (Cont)
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MISSE 8 INSTALL — TASK DATA

Estimated Task Duration:

With RMS | Without RMS
One EV Crew N/A 00:40
Two EV Crew N/A N/A
Tools:
EV1
MISSE 8 PEC
EVA Fasteners:
Fastener Name Head Qty Install Release Failure Turns
Size Torque Torque Torque
(ft-1b) (ft-1b) (ft-1b)
PEC Probe EVA Bolt | 7/16 2 N/A 78 in-lb 260 in-Ib 11.5
SWC Latch Plate Pin | 7/16 2 N/A 128 in-lb 260 in-Ib 11.1
EVA Connectors:
Harness From To Clamps (#) Function
P7A J7A Dummy PEC 8/J7A 1 Data
P7B J7B Dummy PEC 8/J7B 1 Data + Heater
ORU Details:
ORU Part Number Mass
MISSE 8 PEC FT-TA-8010 80.2 Ib
Notes:
1. 7A Connector provides data for 4 experiments, no heaters
2. 7B Connector provides data for 1 experiment, heaters
3. Connector Pins are on the PEC side
4.  For connector install, line up one of the wing tabs to the black alignment mark,

then rotate cw 90 deg

o

Timeline Considerations:

MISSE 8 install orientation is with HRs nadir (single alignment mark ISS fwd)

1. Thermal clock on MISSE 8 is 120 min from PEC open to ELC power on
2. ELC2 thermal clock is 6 hr
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S3 CETA LIGHT INSTALL - TASK DATA

Estimated Task Duration:

With RMS Without RMS
One EV Crew N/A 00:30
Two EV Crew N/A N/A
Tools:
EV3

PGT w/7/16 — 6" ext
Medium ORU bag

EVA Fasteners:

Fastener Name | Head | Qty Install Release Failure Turns

Size Torque Torque Torque
(ft-1b) (ft-1b) (ft-1b)

CETA Light Bolt | 7/16 1 12.0 24.0 73.4 11-15

EVA Connectors:
Harness From To Clamps (#) | Conn Function
Size

A92 S3J170 CETA Light J1 1TA 15 Power

ORU Details:
ORU Part Number Mass

CETA Light 1F03046-1 24.0 b

Notes:

1. Heaters will be applied after install
2. Cap goes to connector dummy panel

3. Must push bracket past soft dock in order to engage bolt

Caution:

1. CETA Lights are covered with Z-93 paint, avoid impact/inadvertent contact
2. Iflight turned on during EVA, do not touch (possible hot touch temp violation)

Timeline Considerations:

1. CETA light has a thermal clock of 3 hr. Refer to table below for more information

Translation time Install time
to wkst (in MLI) (outside MLI)
2 hr 1hr
3 hr 0.6 hr
3.5 hr 0.5 hr
4 hr 0.3 hr
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S3 CETA LIGHT INSTALL — TASK DATA (Cont)

LN:.HTI1

-
x
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STBD SARJ COVER 7 INSTALL - TASK DATA

Estimated Task Duration:

With RMS Without RMS
One EV Crew N/A 00:15
Two EV Crew N/A N/A
Tools:
EV3
PGT w/7/16 x 6" socket

EVA Fasteners:
Fastener Name Head | Qty | Install Release Failure | Turns
Size Torque | Torque Torque
(ft-1b) (ft-1b) (ft-1b)

SARJ Cover bolt 7116 6 2.5 4.8 3.8 7-9

ORU Details:
ORU Part Number Mass

SARJ Cover 7 — Double 1F26519 5.63 Ib

Notes:

-

EVA preferred stbd SARJ angles are 90°-165°, 220°-295°

2. Minimize side loading bolt head

3. Maintain axial force on fastener to compress spring during rotation
4.  Limit turns if have to release

6 Bolts per Double Wide Cover
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P6 PVTCS FILL SETUP - TASK DATA

Estimated Task Duration:

With RMS Without RMS
One EV Crew N/A 02:00
Two EV Crew N/A 01:10
Tools:
EV1 EV3
1" N2 Vent Tool Wire Tie
EVA Fluid QDs:
Jumper QD# Line# | QD Size Pre EVA1 Post EVA1
ATA Vent Pnl F184 N/A 1/4" P1 Pnl A500 M2 — open P1 Pnl A500 M2 — open
ATA Vent Pnl F185 N/A 1/4" P1 Pnl A500 M3 — open P1 Pnl A500 M3 — open
P1/P3 F186 N/A 1/4" P1 Pnl A503 M3 — open P1 Pnl A503 M3 — open
P1/P3 F187 N/A 1/4" P3 Pnl A503 M1 — open P3 Pnl A503 M1 — open
P3/P4 F2 FH-03 | 1/4" P4 Stowage QD — closed P4 Stowage QD — closed
P3/P4 F15 FH-03 | 1" P4 Stowage QD — closed P4 QD M15 — closed
P4/P5 F16 FH-05 | 1" P4 QD M16 — open P4 QD M16 — open
P5/P6 F14 FH-06 1" P5 Stowage QD - closed P5 Stowage QD — closed
EAS Jumpers 02F FH-02 | 1" P6 QD M10 — closed P6 QD M10 — closed
EAS Jumpers 03F FH-02 1" Extender — closed Extender — open
EAS Jumpers Ext FH-02 1" P6 QD M2 — closed P6 QD M2 — closed
EVA Connectors:
Harness Function
EWIS Connectors J1 and J2 Data
ORU Details:
Name Part Number Mass
EAS Jumper R081351 21.07 Ib
EAS Jumper Assy R081697 23.51b
EAS Extender RH000054 51b
P3/P4 Jumper RH000138-1 8.34 Ib
1" N2 Vent Tool 1F98596-1 5.36 Ib
P1 ATA Jumper “homeplate” 1F78113-5 3.31b

Notes:

RN

Port SARJ must be locked between -78° through +170° for P3/P4 Jumper to reach
S3/S4 jumper is 27 in longer than P3/P4 jumper

EAS Jumper is 102" long not including QD Extender
P3/P4 Jumper is 214.5" long, after thermal reduction factor it is 209.4". S3/S4 Jumper is 243.48" long, after thermal reduction factor it is 237.7" long (back-up jumper)
IFI 7792 contains information on a kink in the vent tool extension
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P6 PVTCS FILL SETUP - TASK DATA (Cont)

P3/P4 Fluid Jumper
— ]
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P6 PVTCS FILL SETUP - TASK DATA (Cont)

P5/P6 Fluid Jumper

P3/P4 Fluid Jumper in Temp Stow Config | [

Cr f{

NH3 Fill Line
(P3 conn. Stowed)
LENGTH=209"
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P6 PVTCS FILL SETUP - TASK DATA (Cont)

EAS Fluid Jumper
. .

= QD Extender 5

FS 7-50

EAS Jumper config

FH-0L

FH=1d

QD-03F

ODExténda

00 Extender

\

M2 M1 M3 M4

O O

O
M9 M10 M11

PG Long Spacer - EETCS

PG IEA - PVTCS
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EWC ANTENNA INSTALL - TASK DATA

Estimated Task Duration:

With RMS Without RMS
One EV Crew N/A N/A
Two EV Crew N/A 02:30

Tools:

EV1

EV3

Short, Long MMOD T-handle Tools

PGT w/7/16 — 6" ext

Loop Pin Puller (Contingency)

ORU Details:
ORU Part Number Mass
HR 0270, 0271 SEG33106351-301 | 1.87 Ib
EWC Ant HR 0270A 684-015274-0001 10.01 Ib
EWC Ant HR 0271A 684-015274-0501 10.01 Ib
EWC Cable 684-015255-0001 8.0 b
EWIS Cable 1F15448-1 2.69 lb
EWIS Ant 11 HR 1F15742-1 9.69 Ib
EWIS Ant 12 HR 1F15742-501 9.69 Ib
Notes:
1. EWIS Connector P1 must be removed before C2-01 MMOD shield can be opened
2. EWIS Connector P1 is routed under HR 0298
3. EWC Antenna Handrails do have a direction arrow
4. EWC Ant 1is on HR 0270A (J3), EWC Ant 2 is on HR 0271A (J4)
5. Caps have the “vent holes” or open keying grooves
6. Lab MMOD Shield C2-03 (NASA meatball) is secured with wire tie on port most

Dzus fastener

Timeline Considerations:

Wire ties for cable tie down
EVA Fasteners:
Fastener Name Head Qty Install Release | Failure Turns
Size Torque Torque Torque
(ft-1b) (ft-1b) (ft-1b)
Antenna Mount OIH 7116 2/each | 3.8 8.3 12.33 0.5-23.5
EVA bolt
OIH bolt 7/16 2/each | 3.8 8.3 25.5 9-9.5
EVA Connectors:
EWC Cable To Label Conn Function
(W5255) Size
P1 EWIS Ant 11 (port) J1 21 RF
P2 EWIS Ant 12 (stbd) J1 21 RF
P3 EWC Ant 1 — 0270A (port) J3 21 RF
P4 EWC Ant 2 — 0271A (stbd) J4 21 RF
P5 Coil and stow N/A 21 RF
P6 Coil and stow N/A 21 RF
P16A Lab J16 25 ISS UHF
J16A Lab free-float cable P16 25 ISS UHF
EWIS Cable From Label Conn Function
(W5448) Size
P1 EWIS Ant 11 (port) J1 21 RF
P2 EWIS Ant 12 (stbd) J1 21 RF
P16A Lab J16 25 ISS UHF
J16A Lab free-float cable P16 25 ISS UHF

1. Loss of comm is possible during connector inhibits (inhibits ISS UHF). Want to get
J16A and P16A connectors mated as soon as possible to limit UHF down time
2.  Need 2 crew members to open MMOD shield
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EWC ANTENNA INSTALL - TASK DATA (Cont)

ATTACHMENT
PIN RETAINER
PLUNGER

BOLT

"

FRONT LOCKING
BLOCK W/LONGER
TONGUE

RELEASE PIN
(PUSH TO RELEASE}

Y7

RIGIDIZER

J—— = 38"

(SEAT TRACK) REAR LOCKING

BLOCK W/SHORTER

TONGUE LOCKING
BLOCK

|

PRESS

RELEASE PIN

(PUSH TO RELEASE)

PRESS

SOFT-DOCK
PLUNGER
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RIGIDIZER
- BOLT

O

LOCKING
BLOCK
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EWC ANTENNA INSTALL - TASK DATA (Cont)

EWIS Cable

Dzus Fastener similar to MMOD
Shield Fastener
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EVA 2 SUMMARY TIMELINE

PET EV1 EV2
HR : MIN IVISSRMS (Ft) (Fn)
00:00— EGRESS/SETUP (00:35) EGRESS/SETUP (00:35) — 00:00
e  Post Depress and Egress (00:25) e Post Depress and Egress (00:25)
7] o Setup (00:10) o Setup (00:10) B
P3/P4 NH3 JUMPER RE-ROUTE (00:15) P3/P4 NH3 JUMPER RE-ROUTE (00:15)
PVTCS NH3 FILL (01:00) CONFIGURE ATA FOR NH3 FILL (00:25)
01:00— Leak Check; Open P5/P6 (00:15) — 01:00
Leak Check in P1-P5 Jumpers )
_ _ e Open EAS Jumper/Fill PVTCS (00:15) PSARJ COVER REMOVAL (0055)
Fill P6 PVTCS (10 min) «  Vent tool Setup (00:20)
-] ' e  Setup (00:20) —
= Vent P1-P5 Jumper (17 min) N Initiate P1-P5 vent (00:10) e  Remove Covers (00:35) =
PSARJ OPS (00:30)
02:00— Remove Covers (00:20) — 02:00
_ . Inspection (photos/samples) (00:10) PSARJ FIRST LUBE (00:45) B
EAS JUMPER SETUP/VENT %)O :30)
— Vent EAS Jumpers (3.5 min) e Vent Tool Reconfig (00:10 —
e  Vent EAS Jumpers (00:10
— e  EAS Jumper Reconfig (00:10) -
NH3 VENT TOOL CLEANUP (00:25)
03:00 — P3/P4 JUMPER STOW (00:35) — 03:00
] P3/P4 JUMPER STOW (00:15) B
| MCC-H: Rotate Port SARJ CONFIGURE ATA FOR VENT (00:15) S1 RAD GB STOW BEAM INSTALL (01:10) B
N RM PDM in APFR | B
SSRMS: SPDM in AP Lubeposn " SPDM CLA COVER INSTALL (oo 25)
04:00 — — 04:
CLA Cover f?]stall (00:05) 04:00
- SPDM LEE LUBE (00:40) B
e  SPDMLEE Lube (00:20)
SSRMS: Mnvr SPDM to APFR Egress posn «  Cleanup (00:20)
- PSARJ SECOND LUBE (00:35) =
PSARJ SECOND LUBE (00:25)
05:00 —] — 05:00
7 PSARJ REINSTALL COVERS 8 0:50) PSARJ REINSTALL COVERS (00:50) B
] . Install SARJ Covers (00:35) e Install SARJ Covers (00:35) |
. Cleanup (00:15) . Cleanup (00:15)
06:00— — 06:00
CLEANUP/INGRESS (00:25) CLEANUP/INGRESS (00:25)
- e  Cleanup (00:10) e  Cleanup (00:10) —
06:30 — . Ingress and Pre-Repress (00:15) . Ingress and Pre-Repress (00:15) — 06:30
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EVA 2

EVA 2 TOOL CONFIG

ISS Configuration:

MT @ WS5; CETA Carts Port/Stbd
SSRMS on Node 2 PDGF

SPDM on SSRMS

PSARJ @ 50 deg

EV1 STP: SO0 Port, inbd Strut — A/L aft D-ring
EV2 STP: S0 Port, outbd Strut — A/L Curved HR, fwd Stanchion

NOTE: Prior to use, inspect the following hardware:
RET cords for fraying
Inspect Load Alleviating Straps and D-ring Extenders;
ref 2.230.100 CREW TETHER INSPECTIONS
(SODF: ISS EVA TASKS):
1. MMOD/general damage 3. Tack Stitching
2. Discoloration 4. Red Band
U 1SS Trash Bag: Bristle deformation/damage,

after having stowed tools in trash bag

\VEmpty Zipper Closed

U BRT joint screws not loose
U Swing arm stiffness

oo

Tether Counts: (Green RETS)

RETs (sm-sm) = 16/16 RETs (PIP Pin) = 5/5
RETSs (Lg-sm) = 5/8 Adj Equip Tethers = 10/10
Adj Equip Tether (Lg-sm) = 2/2

EV1
OO mws
OO BRT (L)
OO RET (sm-sm)
10 wire Tie (2 short)
OO T1-Bar
OO RET (Lg-sm) (R)
OO RET (Lg-sm) (L)
CJCJ Adj Equip Tether (R)
LI Adj Equip Tether (L to TB)
(10 Small ISS Trash Bag (R, inbd)
OO swing Arm (R)
[J EVA Camera wibracket (int RET —
morning of)
OO RET w/PIP Pin
LI D-ring Extender (1, L D-ring)
I waist Tether (1, R on D-ring)

EV2
OO mws
OO BRT (L)
OO RET (sm-sm)
[ wire Tie (2 short)

Ol
o
@
Q
)

RET (sm-sm) (L)
RET w/PIP Pin (R)
Adj Equip Tether (R)
Wire Tie (2 short)
Small ISS Trash Bag (R, inbd)
[ wire Tie (from P3/P4 Jumper)
ing Arm (R)
RET (sm-sm)

|

O
oY oooooto
ooooo

S

B

OO PGT [A6, CAL, 30.5] s/n

CIC] PGT Battery s/n

[0 7/16 (wobble) Socket-6 ext

I D-ring Extender (2, R & L D-ring)
CJJ waist Tether (1, R on D-ring Ext)
I waist Tether (1, L on D-ring Ext)
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A/L
O RET (Lg-Sm) to HR stanchion
00 sARJ Medium ORU Bag (bottom to top)
CJCJ Adj Equip Tether (ext — LF bottom)
LI Adj Equip Tether (ext — RF bottom)
LI Fish Stringer (Lg hook RF, all 7 sm hooks to free Lg hook)
OO RET (sm-sm) (RB)
oad Large Trash Bag
I Fish Stringer (Tape near hook #1 — non-tape hook inside bag
LB, taped hook on L bag side tether)
J[J Hook #7: 1" QD Bail Drive Lever
CJ[J Hook #6: 1" QD Cap Removal Tool 3
CJCJ Hook #5: EVA Camera wiFlash (int RET free — morning of)
CJJ Hook #4: RET (sm-sm) (to hinge side tether)
[J EVA Wipe Caddy
O EVA Wipes (6) (dry — numbered 6-11)
(wipe w/RED #6 inside-out)
CJ[J Hook #3: RET (sm-sm) to shaft
J-Hook Nozzle Grease Gun w/zip tie tether pt
0O Hook #2: RET (sm-sm) to shaft
oad Straight-Nozzle Grease Gun w/zip tie tether pt
CJCJ Hook #1: Adj Equip Tether (2) (covers)
[J[J Hook #1: Adj Equip Tether (Lg-sm) (2) (covers)
OO RET w/PIP Pin
O PGT
OO 7/16 (wobble) Socket-6 ext

OO RET (sm-sm) (ORU bag LF top to C/L bag R HR stanchion)
[ EV1 Lube Crewlock Bag 3 (inside ORU bag)
(integral tether to C/L bag lid handle)
External:
IO RET w/PIP Pin (C/L bag L D-ring)
PGT beneath C/L bag)
OO PGT [A86, CAL, 30.5] s/n
LI PGT Battery (Systems bag) s/n
I 7/16 (wobble) Socket-6 ext
ad Adj Equip Tether (L HR stanchion) (covers)
ad Adj Equip Tether (L HR stanchion) (covers)
I wire Ties (2 — long) (for grease gun) (see fig 1)
O RET (sm-sm) (ext)
17 straight-Nozzle Grease Gun (L)
I RET (sm-sm) (external)
[J J-Hook Nozzle Grease Gun (R)
Side 1 of divider:
[J EVA Gap Gauge “LEE” (int RET)
CJ[J Taped Needle-Nose Pliers 3 (int RET)
OO RET (sm-sm)
[J CLA Cover MLI
IO cLA Cover
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EVA 2 TOOL CONFIG (Cont)

AJL (Cont)
Side 2 of divider:
O RET (sm-sm) (3) + (2 int RET)
OO EVA Wipes (5) (dry) (number 1-5)

OO RET (Lg-Sm)
(for SARJ C/L Bag return)

OO RET (Lg-Sm)
[J[J Beam Med ORU Bag 3
LI Adj Equip Tether (external) (L HR Stanchion)
OO RET wiPIP Pin (RF)
(O Inbd Rad GB Stow Beam (front in bag)
OO RET w/PIP Pin (LB)
(10 Outbd Rad GB Stow Beam
OO RET (sm-sm) (LF)
[J Socket Caddy
[0 5/8 socket-7.8 ext

O staging Bag
[ Fish Stringer Tether
] wire Tie Caddy (hook 1) (5 short, 4 long)
10 Velcro/Tape Caddy (hook 2)
0O PGT (hook 3) s/n
OO0 peT Battery s/n
0 7/16 (wobble) Socket-6 ext
O vise Grips 3 (hook 4)
0O Ratchet Wrench (hook 5)
(17 7/16 (rigid) Socket-2 ext
J Long Duration Tie-Down Tethers (2) (hook 6)
I spare MUT EE D (hook 7)
00 Spare Safety Tether Pack (85-ft + 85-ft) (to strap)
0O Fish Stringer Tether
(10 Pin Straightener Assy 3 (hook 1)
I Connector Cleaner Tool Kit (hook 2)
I Probe 3 (hook 3)
I Pry Bar (hook 4)
OO socket Caddy D (hook 5)
(1] 5/8 socket-7.8 ext D
O 1" Button Depress Tool (BDT) D (hook 6)
(100 1" Anti Kickback Tool (AKT) D
00 MwS Key Strap Assy (on wire tie, to strap)
O 1" N2 Vent Tool (hook 7) D

I v Bag
O Towels (2)
OO0 contamination Detection Kit
OO GP Caddy (2)
(10 Adjustable Thermal Mittens (2)
I socket Caddy (hatch cont) w/RET (sm-sm)
(Black)
CJCT 1/2 Socket-8 ext
0 7116 (wobble) Socket-6 ext (spare)
1 DCM Plug (SAFER Hardmount) (2)
OO RET (sm-sm, Black) (2)

Hook 1: Hook 3:
Suit hook Fairlead hook
Red Barber Pole Green Solid Hook 4:

“Blank Hook”

Tether B:
Anchor tether

Tether A:
Crew tether

Hook 2:
ERCM Anchor hook
Yellow Banded

Structure Anchor hook

Figure 2: EV2 Grease Gun
Wire Tie Config

Post EVA 2

1. Stow sample wipes in labeled Ziplock bag and place in “EVA Tools Transfer” bag
2. Stow all other used wipes in labeled Ziplock bag and place in “Done” mesh bag
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EVA 2 BRIEFING CARD

O Review Morning Timeline/Plan

O Work With a Purpose

QO Pure O2 Protocol

O Suit Donning Plan — special requests, boot bladder manipulation
Q Safer, MWS, Tools, CL, Bag Stowage in A/L

O Airlock Depress Review

Procedure Review
O Egress Plan (tethers) — Spanky then Drew, make good tether calls
O Order of Tasks (summary timeline)
QO Translation Paths, Fairleads
O Hazards (no touch, no damage, keep outs, notes, cautions, warnings)
o Stbd/Port TRRJs (Rad beam stow; LEE Lube)
o SARJring/grease
o Sharp edge: MT Lug near EAS Jumpers
o Sharp edge: A/L Curved HR
Contingencies — section 16 (NH3 QD ops, SARJ ops, Beam install)
Task Constraints
o NHS3 Leak check choreography
EAS vent — night pass
P1-P5 vent — IV coordination (see P1-P5 Jumper Vent warning)
SARJ rotation — P3/P4 jumper
Drew’s PGT — move before SARJ rotation
SARJ bolts turn count limited
Wipe numbering
Indexing for Grapple Bar Beam — Aft Bolt
o LEE Lube — Drew inbd of APFR
O Ingress Plan

og

O O O O O O O

Robotics — SPDM LEE Lube

Q Coordinate Frames

Q GCA - clear and concise, direction and distance
O Clearance Concerns

O GCA Complete

Post EVA
O  Suit Doffing
O Tool Reconfig Plan

FS 7-58

Emergencies

Comm Fail (hand signals), Term EVA, Abort EVA
EMU Malfunctions

Lost Tools/Crew Member (velocity and direction)
DCS - Cuff Classes

Safer Ops

Crew Rescue

A OO0oCoQd

eminders/Top Ten

Gate Closed, Slider Locked, Tether Reel Unlocked

QD Discipline — Read Blocks, verify actions (min Block interruptions)
PGT Read-back, Turns and Torque with light

Worksite Departure — tethers and tools clear

Move Slow — no hopping (slower is faster)

Body Position is Everything (use space)

Tether Awareness — (special attn: egress, initial xlation, SARJ area,
P3/P4 Jumper)

Suit/Tool Awareness — BRT/PGT/ORU Stowage

Suit MAL — read down DCM messages

Discipline and Attention to detail until the end

Day/Night Cycle Checks (settings, tools, tethers)

o000 Ooodoodod

Contingency
O Retrieve and pre-stage appropriate books (FDF, SODF) for NH3 decontam
and EMU suit contingencies

O Suspected NH3 Contamination

o Describe leak

o EMU Inspection

o Priorities/Replan (consumables vs EVA objectives)
O Confirmed NH3 Contamination

o EMU Inspection

o Priorities/Replan (consumables vs EVA objectives)
O EVANHS3 Ingress
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EVA 2 INHIBIT PAD

Orbiter UsSosS (1)
ALL EVAs ALL EVAs
TCS (Not required, switch guard installed on EVA 1) PCU (PHALCON: Prior to Egress)
v L12 1. V\TCS POWER — OFF NOTE
PCUs may require up to a 1-hr warmup period before they are operational
I\Knuc-gz_and Antenna QI-I\I\?K%_gprfzgt?\Aigll;ef\ZCﬁve MCC-H 1. \/P]%hjosw(itr\:\éq) operational in discharge mode and one of the

2. VKU-BAND EVA Protect Box — active

RCS (Not expected since not translating to Payload Bay)
If EV crew < 27 ft from FRCS
\Y 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. V\RCS F — ITEM 1 EXEC (*)
VJET DES F1U — ITEM 17 (¥)
F3U — ITEM 19 (*)
F2U — ITEM 21 (*)
Ground
ALL EVAs

Ground Radar (TOPO: Prior to Egress)

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

a. CCS PCU EVA hazard control FDIR enabled
b. No more than two arrays unshunted and oriented < 105°
from velocity vector
If one or both PCUs failed
2. No more than two arrays unshunted and oriented < 105°
from velocity vector

CUCU (Crew: Prior to Egress)

IV — (LAB104)
1. Vcb POWER A, B [two] —- OPEN
2. Jeb LINK 1,2 [two] — OPEN

And one of the following inhibit pairs:
POIC 3a. Express Rack 2 Locker 6 — Power Removed
3b. Express Rack 6 Locker 7 — Power Removed
OR
v 4a. Express Rack 2 Locker 6 — OFF
4b. Express Rack 6 Locker 7 — OFF

MISSE 8 (POD: Prior to Egress)
POIC Prior to EV Hatch Open
1. ELC-2 ExPA-2 Discrete Channel 6 — Disabled
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EVA 2 INHIBIT PAD (Cont)

USOS (2)

USOS (3)

LOCATION DEPENDENT INHIBITS

LOCATION DEPENDENT INHIBITS

Lab Window (Not expected)
1\ If EV crew less than 10 ft from window or in window FOV,
close window shutter

Port SARJ (PHALCON: Prior to Egress — will rotate to 250 ° after first lube)
MCC-H If EV crew working within 2 ft, outboard of SARJ or reqd per loads

FR

Cupola Windows (Not expected)
1\ If EV crew less than 10 ft from window, coordinate shutter
opening/closing with EV crew and minimize time shutter is open

1. V\DLA (1) — LOCKED at 50°
2. All motor setpoints set to zero
3. All motors deselected

Mobile Transporter (ROBO: Prior to Egress)
MCC-H If EV crew < 1.5 meters from MT
1. \MT latched

Port TRRJ (THOR: Prior to Egress — SPDM LEE Lube)
MCC-H If EV crew working within 2 ft of P1 TRRJ rotation envelope (Includes

Node 3 Port Endcone and PMAZ3)

TASK DEPENDENT INHIBITS

1. VDLA 1(2) — LOCKED at 0°
2. V\DLA 2(1) - ENGAGED

P6 PVTCS Fill (THOR: Prior to Egress)

MCC-H 1. Configure Loop for PVTCS Fill
2. \Final PVTCS Pressure
3. Provide ATA quantity to IV

Stbd TRRJ (THOR: Perior to Egress — Radiator Grapple Bar Stow Beams)
MCC-H If EV crew working within 2 ft of S1 TRRJ rotation envelope
1. VDLA 1(2) — LOCKED at 0°

2. \DLA 2(1) - ENGAGED

FPMU (PHALCON: Prior to Egress)

MCC-H If EV crew on Port truss (P1-P6) or working within 5 ft of
Floating Potential Measurement Unit
1. RPCM P11A_B RPC 13 Open/Close Cmd Inhibit

SSPTS (Not expected)
MCC-H If EV crew working within 2 ft of SSPTS cables

1. RPCM LA2A3B D RPC 1 — Open, Close Cmd Inhibit

2. RPCM Z14B A RPC 2 — Open, Close Cmd Inhibit
3. RPCM Z13B A RPC 2 — Open, Close Cmd Inhibit

JEM (1)
ALL EVAs
ICS-EF Antenna (Prior to Egress)
SSIPC 1. ICS MOD - OFF
2. ICS UPC - OFF
3. ICS HPA - OFF
4. HPA ON and UPC ON commands are cleared (not present)
in the ICS stored command queue
COoL (1)
ALL EVAs
HAM Radio
v 1. HAM Radio — Deactivate
RSOS (1)
ALL EVAs
SM Antennas (RIO: Perior to Egress)
\% 1. ARISS (Ham Radio) — Deactivate
MCC-M 2. GTS - Deactivate
3. Napor (PCIW) — Deactivate
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EVA 2 NOTES/CAUTIONS/WARNINGS

NOTES

1. Boltinstall: 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. 85-ft safety tether retract force may
affect body positioning

7. CETA Cart brake handle wire ties
must be replaced after crew loading

CAUTION
ISS Generic Constraints

A. Avoid inadvertent contact with

1. Grapple fixture shafts (dry lube)

2. PIP pins

3. Passive UMAs

4, MBS/SSRMS/SPDM taped radiative
surfaces: VDU, ACU, JEU, LEU,
MCU, CRPCMs, and Cameras

5. SPDM SJEU, EP, OTCM, LEU, and
LEE VDU radiator surfaces

6. OTSD

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 < 14 in for hoses
with a diameter > 1 in

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

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

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

CAUTION
ISS Generic Constraints (Cont)

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

F. Other
1. ITT Cannon connector: On demated
connectors, do not rotate collar or
manipulate cable/connector using
collar or connector tool
2. MLI handholds are not rated for
crewmember translation loads
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EVA 2 NOTES/CAUTIONS/WARNINGS (Cont)

CAUTION
ISS Truss Constraints

A. Avoid inadvertent contact with
1.  CETA lights (Z-93 paint)
[LAB,S1,NODE 1,P3,S3]
2. Deployed TUS cable [Zenith and
Nadir CETA rails]
SO0 aft face radiator
GPS antennas (S13 paint) [S0,JLP]
UHF antennas [LAB,P1]
ETCS radiator flexhoses and panels
[S1,P1]
EETCS/PV radiator flexhoses,
bellows and panels [P6,P4,54,S6]
8. SASA RF group [S1,P1]
9. Heat pipe radiators [Z1]
10. PCU cathode and HCA ports [Z1]
11. Ku-Band antenna (SGANT) dish [Z1]
12. CMG cover/shells [Z1]
13. FPMU [P1]
14. SASA high and low gain antennas
and radiator surfaces [Z1]
15. Deployed MISSEs
16. OTP on HAB Tray [SO0]

oohsw

N

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

CAUTION
ISS Truss Constraints (Cont)

C. Other

1. EWIS antennas: Do not use as
handholds [NODE 1,LAB,P6,Z21]

2. Lubricant from Ku-Band SGANT
gimbals [Z1], CMGs [Z1], and RTAS
ground strap fasteners [P6,P4,54,S6]
can contaminate EMU

3. Prevent inadvertent contact of the
tether shuttle with ETRS when the
P3 tether shuttle stop is raised away
from the rail

CAUTION
ISS U.S. Pressurized Elements Constraints

A. Avoid inadvertent contact with
1. EVA crane [PMA1]
2. TCS reflectors [PMA2,PMA3]
3. APAS hardware [PMA2,PMA3]
4. CETA lights (Z-93 paint)
[LAB,S1,NODE 1,P3,S3]
UHF antennas [LAB,P1]
Open CBM petal covers, LAB and
Cupola window shutters
7. SO/NODE 2 fluid tray hardlines at
NODE 2 end, which are limited to 25 Ib

oo

B. Other
1. EWIS antennas: Do not use as
handholds [NODE 1,LAB,P6,Z1]
2. CBM petal covers may not be used
as handholds unless both launch
restraint pins are engaged
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EVA 2 NOTES/CAUTIONS/WARNINGS (Cont)

CAUTION
ISS I.P. Elements Constraints

COL
A. Avoid inadvertent contact with
1. COL ARISS and AIS antennas
[COL-Nadir]

—

EM

A. Avoid inadvertent contact with
1. GPS antennas (S13 paint) [SO,JLP]
2. Open JPM window shutter
3. JTVE, WVE/EVE, JEF VE cameras
4. JEMRMS taped radiative surfaces

[JEU,EE,Cameras]

JEM A/L target and pins

JEF ORUs and EFUs (paint and

lubricant)

7. MAXI front and top panel (paint)

8. SEDA-AP sensors (HIT, SDOM, and
AOM)

9. Trunnions and UCMs (paint and
lubricant) [JEF Payloads]

10. RAIDS covers on end of HREP

11. ICS-EF Ka-Band antenna dish

12. Small Fine Arm (SFA) (paint, coating
and lubricant)

o o

B. For structural reasons
1. Avoid kicking MMOD shields between
JLP and JPM
2. Avoid tool impact on ICS-EF sensor

CAUTION
Shuttle Constraints

A. Avoid inadvertent contact with

1.  OBSS and SRMS composite sections
joint torque arms, grapple fixture
shafts, and cable harnesses

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

3.  WVS antenna [ODS truss and PLB sill]

4. Payload bay and camera wire
harnesses, cables, cable guides,
and connectors

5. OBSS striker bars (drylube)

B. 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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EVA 2 NOTES/CAUTIONS/WARNINGS (Cont)

A. Avoid
1.

B. Pinch
1.

1.
2.
3.

WARNING

ISS Generic Constraints

inadvertent contact with
Grapple fixture targets and target pins

NZGL connector linkage. Use caution
when mating/locking

ITT Cannon connector rotating
housing

PDGF connector doors

If QD is in FID when valve is opened
(bail fwd), QD will leak and fluid line
may whip

Do not rotate if in mated/valve open
configuration

Bail may kick back suddenly when
detent button is depressed if pressure
has built up in spring cavity

D. Sharp Edges

Inner edges of WIF sockets

APFR active WIF probes

Mating surfaces of EVA connectors
Avoid side loads during connector
mating

Back side of MMOD shield fasteners
Spring loaded captive EVA fasteners
(e.g., 6B-boxes, BMRRM, RTAs,
SARJ Covers); the end of the

spring may protrude

SPDM OTCM gripper jaws

Keep hands away from SSRMS
LEE/POA/SPDM LEE opening, snares,
and PDGEF curvic coupling (teeth)
MMOD strikes on ISS exterior

WARNING

ISS Generic Constraints (Cont)
E. Thermal

1.

EVA connectors with booties

may become hot if left uncovered.
Handling may need to be limited
Turn off glove heaters when
comfortable temperature reached
to prevent bladder damage.

Do not pull fingers out of gloves
when heaters are on

Uncovered trunnion pins may be hot
SSRMS/MBS/SPDM operating
cameras and lights may radiate
large amounts of heat

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

No EMU boot contact with

foot restraint when temperature
<-120 degF or > 200 degF

PDGF surfaces may not meet
touch temperature requirements
for unlimited contact when 3 <-70
orB>70

ISS Truss Constraints
A. Avoid inadvertent contact

1.

Es

B.

.—“rl No ok

w N

C. Sharp Edges

2.

radiation exposure

WARNING

SSU, ECU, beta gimbal platform,
mast canister, SAW blanket boxes
unless the beta gimbal is locked and
the motor is turned off

Stay inboard of SARJ when active
Stay 2 ft from S1/P1 radiator beam
rotational envelope when beam is
free to rotate

Stay 5 ft from moving MT on face 1
Stay 3.3 ft from Ku-Band (SGANT
antenna) when powered

Stay 1 ft from top of STP-H3 (ELC3)
Deployed MISSEs and ORMATE-III R/W

Stay 3.8 ft from S-Band (SASA) high
gain antenna when powered [S1,P1]
Stay 1.3 ft from S-Band (SASA) low
gain antenna when powered [S1,P1]
Stay 1 ft from UHF antenna when
powered [LAB,P1]

Solar array blanket box [P6,S6]
Fastener threads on back of

Z1 U-jumper male FQD panel,

if nutplate cap missing

Outboard MT rail attachment lug near
P6 handrail 5333 and gap spanner
P2 connector on EWIS box TAA-06
[Zenith/Forward Corner 1 of P5 —
SARJ at 0 deg]

Nickel coated braided copper
ground straps may contain

frayed wires [P6,P4,54,5S6]

MMOD strikes on Z1 toolboxes
POA FSE (CSA logo below MBS
mast camera)

AMS Star Trackers Baffles (2)
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EVA 2 NOTES/CAUTIONS/WARNINGS (Cont)

WARNING
ISS Truss Constraints (Cont)

D. Electrical Shock
1. Stay > 2 ft from ungrounded floating
connectors if powered
S0 EVA power cables (inside SO
Bay 00 Face 4, Bay 01 Face 3)
ESP-2 jumper (inside SO Bay 03
Face 4)

E. Thermal
1. ELC may exceed touch temperatures
when 3 > 75 deg

WARNING
ISS U.S. Pressurized Elements Constraints

A. Handrails
1. Handrails previously used for MISSE
attachment may not be used as a
safety tether point [A/L endcone
564 and 566, A/L Tank 2
Nad/Fwd and Port/Fwd, P6 5389]

B. Pinch
1. EV side of IV Hatch during Hatch
operation (also snag hazard) [A/L]
2. LAB and Cupola window shutters
and CBM petal cover linkages
during operation

C. RF radiation exposure
1. Stay 1 ft from UHF antenna when
powered [LAB,P1]

D. Sharp Edges

1. PMA umbilical launch restraints -
exposed bolt threads

2. Adjustable fuse tether (Fish Stringer)
buckles stowed in Node bag

3. Port/Aft portion of A/L circular HR
[HR 0506]

4. A/L HR 0537 (Eq Lock Zenith)

5. ESP-2HR 8012

6. PMM ROEU and ROFU panels
(zenith endcone)

WARNING

ISS U.S. Pressurized Elements Constraints
(Cont)

E. Thermal

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

2. 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

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

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

F. Electrical Shock
1. Stay > 2 ft from ungrounded floating
connectors if powered
SSPTS connectors include NOD1
Stbd/Fwd HR 0130, LAB Stbd/Fwd
HR 0273, PMA2 Stbd

G. Fluid QDs
1. Do not translate on gap spanners
restraining NODE 3 — LAB NH3
jumpers
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EVA 2 NOTES/CAUTIONS/WARNINGS (Cont)

WARNING
ISS I.P. Elements Constraints

COL
A. Avoid inadvertent contact with
1. SOLAR [COL EPF]

B. Thermal
1. Columbus end cones may violate
touch temperature constraints when
-75<B<-600r60=<pB=<75

—

EM

A. Avoid inadvertent contact with
1. ICS-EF sensors

B. Pinch
1. JPM window shutter linkages
during operation
2. JEM cameras (JVTEs, EVE,
WVE, and JEF VEs)

3. JEM EFU latching arms

4. JEF SSE latch

5. ICS-EF antenna boom

6. SEDA-AP mast

7. SMILES antenna rotating area

8. HREP hinge sides and RAIDS
pinch areas

9. JEMRMS EE

10. JEMRMS Small Fine Arm (SFA)

joints and booms

WARNING
ISS I.P. Elements Constraints (Cont)

JEM (Cont)

C. Sharp Edges

Interior of JEMRMS HRMs
JEMRMS EE opening and snares
JEM A/L hatch corners

ICS-EF AHM gears

MAX]I visual star camera

SMILES baffles (two), baffle base bare
bolts, and Cold Sky Terminator (CST)
HREP baffles (four) [Star tracker
aperture Zenith and three instrument
baffles Aft]

8. SFA Electro-Mechanical GF (EMGF)

oukhwN =~

N

D. RF radiation exposure
1. Stay 0.3 ft from Fwd/Aft JPM PROX
antenna

E. Thermal
1.  JPM Port End Cones and JLP Port
Nadir may violate touch temperature
constraints when 3 > 60 deg
2.  JEMRMS/JTVE/JEFVE operating
cameras and lights may radiate
large amounts of heat

Shuttle Constraints

A. Arcing/Molten Debris
1.

B. Pinch
1.

C. RF radiation exposure
1.

2.

WARNING

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

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

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

PRLA operation [PLB]

Stay 3.28 ft from S-Band antenna
when powered

Stay 1 ft from top and side of UHF
PLB antenna radome surface when
in high powered mode [ODS truss]
Stay 0.33 ft from top and side of
UHF PLB antenna radome surface
when in low powered mode

[ODS truss]

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

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]
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EVA 2 NOTES/CAUTIONS/WARNINGS (Cont)

WARNING
Shuttle Constraints (Cont)

D. 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]

E. 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

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

G. Lasers
1. Do not look at LDRI diffuser or
LCS laser aperture window
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EVA 2 EGRESS/SETUP (00:35)

IV/ISSRMS

EV1 (Drew)

EV2 (Spanky)

1. Record PET Starttime __ :
(Pwr to Batt)
2.  DAY/NIGHT Cycles

3. Start WVS Recorders
4. Start Hatch Thermal Cover clock
PET (30 min) __ :

1. MMOD/general damage
2. Discoloration

3. Tack Stitching

4. Red Band

S0 Port, S0 Port, ‘
Inbd Strut Outbd Strut

5. Inspect Load Alleviating Straps for:

Initial Configuration:
1. Al gates closed & sliders locked

U R Waist Tether to UIA D-ring

EGRESS (00:25)

2.

3.

No ok

Partially egress A/L hatch to allow EV2 to attach the
RED hook to L D-ring ext

On EV2 GO, release Waist Tether from UIA D-ring

Transfer Beam ORU bag to EV2

Transfer SARJ bag bundle to EV2

Pre-stage empty Lg-sm RETs on A/L int D-ring ext
Egress A/L

Initial Configuration:
1. Al gates closed & sliders locked

U R Waist Tether to A/L int D-Ring ext

2

11.

12.
13.

EGRESS (00:25)

Open hatch thermal cover
Egress A/L

Perform LAS inspection on EV1 ST Pack (aft D-ring)

Q LAS; O Yellow hook on Green ERCM

0 LAS; O VGreen hook on Red ERCM

RET to ST Pack on aft D-ring

Attach RED hook to EV1 L D-ring ext

0 VGate closed, slider locked, reels unlocked,
release RET

Give EV1 GO to release Waist Tether

Perform LAS inspection on EV2 ST Pack

O LAS; O Yellow hook on Green ERCM

Q LAS; O VGreen hook on Red ERCM

RET to ST Pack on fwd curved HR stanchion

Attach RED hook to R D-ring ext

Q Tether routing in front (right side)

O VGate closed, slider locked, reels unlocked,
release RET

Release Waist tether from A/L int D-ring ext

Receive and temp stow Beam ORU bag on HR
Receive SARJ bag bundle, stow on BRT w/RET
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EVA 2 EGRESS/SETUP (00:35) (Cont)

Sel ‘Advanced Controls’
S-Band Level (two) — Max

10.

7. Stop Hatch Thermal Cover clock 11.

PET (30 min) _:
12

13.

14.
15.

IVISSRMS EV1 (Drew) EV2 (Spanky)
6. Post crew egress: 8. Perform buddy checks 14. Perform buddy checks
WVS Software: VMWS tabs up, BRT tab up, tether configs VMWS tabs up, BRT tab up, tether configs
Select page — RF camera 9. Verify SAFER config 15. Verify SAFER config

Q VL handle down (MAN ISOL Vv — Open)
O VR handle down (HCM — Closed)
\VWVS — green LED

Close hatch thermal cover

SETUP (00:10)

Translate zenith on A/L to Vent Tool Extension Bag
(VTEB)
Attach VTEB to BRT w/RET

Translate to P3 Face 6, nadir route

Attach GREEN hook to P3 HR 3861 (bay 22)

0 VGate closed, slider locked, reels unlocked,
release RET

(Translate to P3 QD M2 — P3/P4 Jumper)

Q VL handle down (MAN ISOL Vv — Open)
Q VR handle down (HCM — Closed)
16. \WVS — green LED

SETUP (00:10)
17. Translate to P3 Face 2, zenith route

Q +Lab strut ST anchor hooks

U Start zenith Bay 10 (fairlead tether)
18. Attach GREEN hook to P3 HR 3852 (bay 22)
0 VGate closed, slider locked, reels unlocked,

release RET

Translate zenith/aft to Face 4
Stow SARJ bag bundle on P3 HR 3842 and
HR 3849 (Diag Strut Face 4)

19.
20.

(Translate to P4 HR 5123 — P3/P4 Jumper)
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P3/P4 NH3 JUMPER RE-ROUTE (00:15)

IV/ISSRMS

EV1 (Drew)

EV2 (Spanky)

Planned PET 00:35

Post EVA 1 Jumper Config:

| P6-1EA | P6-LS P5 | P4 | P3

CAUTION
e (QDs exposed to direct sun can overtemp in 20 min. Shading by EMU or thermal
shrouds can lengthen acceptable time with bootie removed
e P3/P4 Jumper exposed to sun can become dangerously hot, use caution
o P3/P4 Jumper QD stems can break with excessive force; use caution when handling

NOTE

Do not route safety tether underneath P3/P4 jumper connector

P3/P4 NH3 JUMPER RE-ROUTE (00:15)

1.

2.
3.

No o

Translate nadir to QD M2 on P3 outbd panel A502
(face 6)

Attach RET to P3 HR 3860 (notify IV )
RET, remove cap from QD M2

Translate nadir/aft to P4 inbd bulkhead M2 dummy
male

RET, receive QD F2 from EV2

Translate to QD M2 on P3 panel A502 (face 6)

Mate and open QD F2 to M2 on panel A502 per
BLOCK B and BLOCK € (HR 3860 if BRT reqd) (1/4")

(5« Visually inspect jumper connections
Glove and Gauntlet Check

(Translate to P6 Long Spacer — Stow VTEB)

P3/P4 NH3 JUMPER RE-ROUTE (00:15)

1.
2.

3.
4.
5.

Translate to P4 HR 5123 (IEA Radiator sidewall)
Remove wire tie from P3/P4 jumper line, stow in
trash bag

Translate to P4 inbd bulkhead M2 dummy male
Open TA clamp

Demate QD F2 per BLOCK A (HR 5110 if BRT reqd)
(1/4")

Transfer QD F2 to EV1; watch jumper line as it is
routed
Glove and Gauntlet Check

(Translate to P3 face 2 — ATA Fill Config)
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PVTCS NH3 FILL (01:00)/CONFIGURE ATA (00:25)

IVISSRMS

EV1 (Drew)

EV2 (Spanky)

1.

On EV2 notification, give MCC-H GO

Planned PET 00:50

to open ATA vent valve

open

MCC-H: THOR Commands ATA vent valve

EV1/2: Cribsheet EVA 2: Blocks G, H, |

OPEN P5/P6 JUMPER (00:15)

1.

2.

3.

Translate to outbd end of P6 Long Spacer, fairlead
as reqd

Stow VTEB on P6 HRs 5322 (2 hooks) and 5326
(1 hook)

Translate to P5 dummy panel M14

(Stand by for 1V)

NOTE

Big picture, Leak check coordination: Minimize comm; give MCC-H GO to start leak check,
stand by for MCC-H words on leak check status and completion. If leak detected, EV2 close
M1. EV1 must wait until leak check initiated before demating and mating P5/P6 jumper to P6.

DO NOT open valve until leak check complete

ATA fills jumper lines; perform leak check (~5 min)

CONFIGURE ATA FOR NH3 FILL (00:25)

1.
2.

o s

10.

Translate to P3 face 2 HR 3852

Retrieve GREEN hook

O VGate closed, slider locked, reel unlocked,
release RET

Translate to P1 ATA panel A500

O At bay 14, nadir to HR 3651

Remove cap from M1

Open thermal bootie on QD F185 (1/4") on M3
Q VDetent button fully installed

Close and demate QD F185 on M3 per EIOEKIB
and BLOCK A (HR 3612 if BRT reqd)

Mate and open QD F185 to M1 per BLOCK B
and BLOCK C. (Do not reinstall bootie)

Install cap on M3

Perform following close valve steps on M1:
(prep for quick valve closing if NH3 seen)
a. VDetent button up and depressible

b. \Side loads

c. VAft white band visible

Notify IV when valve is open and standing by
on M1
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PVTCS NH3 FILL (01:00)/CONFIGURE ATA (00:25) (Cont)

IVISSRMS

EV1 (Drew)

EV2 (Spanky)

2.

3.

EV1: Cribsheet EVA 2: Blocks J, K
MCC-H: Report EV2 is GO to leave

worksite (~2.5 min)

Give EV2 GO to leave from P1 ATA
worksite

MCC-H: Report leak check complete (~5 min)

Give EV1 GO to open P5/P6 Jumper

Current Jumper Config During Leak Check

7.

ighk

Remove cap from P6 M14 (HR 5309 if BRT reqd)
Demate QD F14 from dummy M14 per BLOCK A (1")
Mate QD F14 to P6 M14 per BLOCK B (DO NOT OPEN)

On IV GO, open QD F14 to P6 M14 per BLOCK C

(Translate to P6 EAS Jumper FH-02)

12.

13.
14.

(Translate to P3 SARJ, Face 4 — SARJ Cover Removal)

If observe any leaks or on MCC-H GO, perform
the following close valve steps on QD F185/M1:
a. Press detent button, move bail aft

b. VFwd white band visible; Vdetent button up
c. Contact MCC-H

On IV GO, close bootie on QD F185 at M1

Translate to P3 Face 2, zenith route

Attach GREEN hook to P3 HR 3852 (bay 22)

O VGate closed, slider locked, reels unlocked,
release RET
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PVTCS NH3 FILL (01:00)/CONFIGURE ATA (00:25) (Cont)

IVISSRMS

EV1 (Drew)

EV2 (Spanky)

QD-3F

00 Extendar

EV1: Cribsheet EVA 2: Blocks L, M, & N

EAS Jumper Diagram

1.2

QD-23F

G0Extemle

O O
M2 M1 M3 M4

P6 IEA - PVTCS
] O
M9 M10 M11

PG Long Spacer - EETCS

WARNING
Sharp Edge on P6 MT Lug Near
EAS Jumpers (near P6 HR 5333)

OPEN EAS JUMPER/FILL PVTCS (00:15)

8.
9.

10.

1.

Translate to P6 EAS Jumper FH-02
Open thermal bootie on QD-02F at M10
Q VDetent button fully installed

Open QD-02F at M10 per BLOCK € (HR 5327
if BRT reqd) (1")
Open QD Extender at M2 per BLOCK C

ATA fills P6 PVTCS (~10 min)

NH3 VENT TOOL SETUP (00:20)

12.
13.

14.

15.

16.

Translate to VTEB on P6 HR 5322

Retrieve and attach MUT EE to P6 HR 5321

(straight on HR)

Q Locked

U Clock L-bracket so it is parallel to HR

Attach vent tool extension (VTE) to L-bracket

Q VFrench hook attached to bracket

Q VWTE inbd of MUT EE

U Clock nozzle such that it points ISS Zenith/Fwd
and away from all structure and solar arrays

Remove plug from VTE (stays in VTEB)

U Rotate lock lever to unlock (hard stop detent —
very loose)

U Depress lever to hard stop (2-10 Ib)

Prior to attaching 1.0" Vent Tool to VTE, perform

visual check that vent tool nozzle will protrude past

VTE internal seals:

U Hold vent tool nozzle against VTE external
alignment groove (vent tool hook should contact
VTE connector)

Q VNozzle tip is past thin black alignment line
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PVTCS NH3 FILL (01:00)/CONFIGURE ATA (00:25) (Cont)

IVISSRMS

EV1 (Drew)

EV2 (Spanky)

MCC-H: Report when fill complete
EV1: Cribsheet EVA 2: Blocks O, P, Q, R

4. On MCC-H GO, give EV1 GO to close
QD Extender at M2

17.

18.

20.
21.
. Open vent tool QD valve per BLOCK C
23.

24.
25.

26.

27.
28.
29.

Install vent tool nozzle into VTE connector:

U Rotate lock lever to unlock (hard stop detent —
very loose)

O Depress lever to hard stop (2-10 Ib)

Q Insert vent tool nozzle into connector tube
(vent tool hook will contact front of connector;
go to hard stop)

U Release lever and rotate to lock

Retrieve vent tool adapter from VTEB

Remove 1 cap from vent tool adapter

Remove plug from vent tool QD (1", no collar)

Mate vent tool adapter to vent tool QD per BLOCK B

Temp stow vent tool adapter at VTEB worksite
Translate to P6 EAS Jumper at M2

On IV GO, close and demate QD Extender at M2 per
and BLOCK A (1")
5 Perform visual inspection of QD; report if leaking

Install plug on QD Extender

Tether QD Extender bail to M1 bail w/Adj tether
Install cap on M2

Q VAIl booties installed before leaving workstation

INITIATE P1-P5 JUMPER VENT (00:10)

(HR 5309 if BRT reqd)

NOTE
Big picture: 1V closing ATA valve for P1-P5 vent.
Minimize comm during operations

WARNING
When P1-P5 line is isolated from accumulator
during a day pass, NH3 in line can overtemp in
2.5 min. If there is difficulty opening QD valve,
IV re-open ATA valve. (ref. 1.106 P1-P5 JUMPER
VENT ECLIPSE CONSTRAINT WORKAROUND)
(SODF: ASSY OPS)
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PVTCS NH3 FILL (01:00)/CONFIGURE ATA (00:25) (Cont)

IVISSRMS

EV1 (Drew)

EV2 (Spanky)

EV1: Cribsheet EVA 2: Block S, T, U

5. When QD F14 mated to vent tool
adapter (not open), close ATA valve
(ref. 1.106 P1-P5 JUMPER
VENT ECLIPSE CONSTRAINT
WORKAROUND) (SODF: ASSY OPS)
6. Give EV1 GO to open QD F14 valve

Jumper line vents (~17 min)

30.
31.
32.

33.
34.

35.

36.

37.

38.

39.

Translate to VTEB, retrieve vent tool adapter
w/Adj tether

Translate inbd to P6-LS QD F14 at M14, tending
vent lines

Stow vent tool adapter with adj tether on HR 5309
Remove cap from vent tool adapter

Close and demate P6 QD F14 per EISESKIB and
BLOCK A (1")

Mate QD F14 to vent tool adapter per BLOCK B,
adjust adj equip tether as reqd (DO NOT OPEN)

On IV GO, open valve on QD F14 per BLOCK C
Reinstall cap on P6 M14

Attempt to shade QD F14/vent tool as much as
possible during vent with bootie and structure

Translate inbd to assist EV2 with SARJ Lube as reqd
(FS7-_)
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EAS JUMPER SETUP/VENT (00:30)

IVISSRMS

EV1 (Drew)

Planned PET 02:20
MCC-H: Report when vent complete

1. On MCC-H GO, give EV GO to
close QD

EV1: Cribsheet EVA 2: Block V

2. |If eclipse, give EV1 GO to vent

13.5558

OD-03F

O O

S0 Ectender M2 M1 M3 M4

P6 IEA - PVTCS

O
M9 M10 M11]
PG Long Spacer - EETCS

EV1: Cribsheet EVA 2: Block Y

VENT TOOL RECONFIG (00:10)

Glove and Gauntlet check

Translate to P5 QD F14 near P6 Long Spacer

On IV GO, close QD F14 peri

Demate QD F14 from vent tool adapter per BLOCK A

Mate QD F14 to P5 dummy panel M14 per BLOCK B (DO NOT OPEN)
Install cap on vent tool adapter

ook wN~

CAUTION
Initiate EAS Jumper vent only during eclipse to prevent trapping NH3 in jumper lines at high temperatures.
Use caution when rotating EAS QD to vent position

NOTE
Check bail handle clocking for each QD on EAS jumper before manipulation

EAS JUMPER VENT (00:10) (HR 5334 if BRT reqd)
7. Translate to P6 EAS Jumpers with vent tool adapter
Q VVent line as translating
8. Stow vent tool adapter to HR 5327 using adj tether; adjust as reqd
9. Remove cap from vent tool adapter

10. On IV GO, close QD-02F at M10 per EEGGKID

11. Remove plug from QD Extender on QD-03F by pulling back on release ring
VFwd white band not visible

12. Mate QD Extender to vent tool adapter per BLOCK B; adjust adj tether as reqd

13. Open valve on QD Extender per BLOCK C

Jumper line vents (~3.5 min)

14. Remove cap from M3
15. Remove cap from M11
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EAS JUMPER SETUP/VENT (00:30) (Cont)

IVISSRMS

EV1 (Drew)

MCC-H: Report when vent complete

3. On MCC-H GO, give EV1 GO to
close QD

EV1: Cribsheet EVA 2: Blocks W, X

Final EAS Jumper Config

FH-0L1

FH-02

OD-03F

EAS JUMPER RECONFIG (00:10)

OL'Extandar

QD-03F
O O

M2 M1 M3 M4

Qo Extendar

Uo o |EA-PVTCS
MS M10 M11

LongSpacer- EETCS

16.
17.
18.
19.

20.
21.

22.
23.

24.

On IV GO, close QD Extender per

Demate QD Extender from vent tool adapter per BLOCK A
Mate QD Extender to M3 per BLOCK B (DO NOT OPEN)
Retrieve Adj tether from QD Extender

Demate QD-02F at M10 per BLOCK A
Mate QD-02F to M11 per BLOCK B (DO NOT OPEN)

Install cap on M10
Install cap on vent tool adapter

(5w Visually inspect jumper connections

(Translate to VTEB — Vent Tool Bag Cleanup)
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NH3 VENT TOOL CLEANUP (00:25)

IVISSRMS EV1 (Drew)
Planned PET 02:50 VENT TOOL CLEANUP (00:25)
1. Translate to VTEB with vent tool adapter; tend vent lines as reqd
2. Close vent tool QD valve per
3. Demate vent tool from vent tool adapter per BLOCK A

4. Reinstall cap on vent tool adapter; stow in VTEB
5. Reinstall QD plug on vent tool QD

6. Remove vent tool from vent tool extension (VTE)
U Rotate lock lever to unlock
U Depress lever to hardstop
7. Install VTE plug on vent tool extension
U Rotate lock lever to lock
U Pull test
8. Shake vent tools (to release NH3 crystals if present) before installing in bag

9. Colil vent tool; stow in VTEB
10. Using wire tie on nozzle, coil vent tool extension and temp stow coil

11. Retrieve MUT EE and L-bracket; stow in VTEB
VMWS tethers not left in bag

1. Perform Bag Inventory: 12. Stow coiled VTE in VTEB
VTEB: 13. Perform bag inventory and close bag
U MUT EE Q VWelcro secure
O Vent Tool Adapter
Q Vent Tool 14. Stow VTEB on BRT W/RET

U Vent Tool Extension

NOTE
Complete with Wet QD Ops. If contamination (suspected or confirmed),
crew is GO for suit inspections at earliest convenience.
If during day, shade inspections areas

(Translate to P3 Jumper QD at M2 — P3/P4 Jumper Stow)
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PSARJ COVER REMOVAL (00:55)

IVISSRMS

EV2 (Spanky)

Planned PET 01:15

SETUP (00:20)
1.

2.
3.

o0k

Translate to SARJ bag on P3, face 4

Tether lid of SARJ ORU bag open to HR 3841 (using lid hook)

Remove Lube C/L bag from ORU bag and stow on P3 HR 3850 (use integral bag hook on HR,
keep RET with ORU bag)

Remove external adj tethers from Lube C/L bag and attach to HR 3843

Stow EV1 PGT from Lube C/L bag on HR 3858 (using RET between PGT and C/L bag)
Attach taped fish stringer hook to P3 HR 3841
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PSARJ COVER REMOVAL (00:55) (Cont)

IV/ISSRMS

EV2 (Spanky)

2.

P3LOOKING
OUTBOARD

Cover 8

Cover 9

Cover 12

CAUTION
To prevent loss of inboard MLI cover fasteners during removal:
Limit turn count to minimum required for fastener release
Minimize side loading bolt head
Maintain axial force on fastener to compress spring during rotation

NOTE

EV1 will nominally remove covers 8 & 9 while waiting for P1-P5 to vent.

Bolt 2 is missing from cover 8; does not meet kick loads

EAS jumper must be vented during Eclipse:
U EV1returnsto FS 7-__ step 1 (EAS JUMPER SETUP/VENT)

PSARJ COVER REMOVAL (00:35)

Cover 13

Cover 16

Cover 17

7.
8.

9.

10.

11.

Attach RET to cover

Configure PGT: (BRT as reqd)

[A6 (8.3), CCW2, 30.5] 6-Ext 7/16

«Release inboard MLI cover fasteners, 9 turns:
a Covers 8,9, 16, 17 are singles

0 Covers 12, 13 are doubles

Stow covers on fish stringer hook #1 adj tethers near HR 3841
0 Cover 12

O Cover 13

Od Cover 16

a Cover 17

Stow covers on adj tethers on HR 3843

d Cover8

d Cover9
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PSARJ FIRST LUBE (00:45)

IV/ISSRMS

EV2 (Spanky)

Planned PET 02:10

1. Table for photos, record Cover #
Cover Datum Outer
A Canted

Cover

Cover

Cover

Cover

2. SARJ Table for samples, record
cover # and sample wipe #

Datum Outer Inner
A Canted Canted
Cover # # #

Cover

Cover # # #

3.  SARJ Lube Table

Datum Outer
A Canted

Inner
Canted

Cover

Cover 8

Cover 9

Cover 12

Cover 13

Cover 16

Cover 17

4. EVA wipe(s) used for cleaning:
# [ # |

1.

NOTE

Inspection:

4 Inspection/Sample steps are only required for race ring under one cover or any areas of interest at worksite
Lube:

U When lubing Inner Canted surface: no pitch, no roll

(if moving away — handle toward you; if moving toward you — handle away)
U Surfaces to be lubed: Outboard Ring — Inner Canted, Datum A, and Outer Canted surfaces
RET and stow EVA wipe on MWS as reqd (EV2 — red #6 is terrycloth inside)

INSPECTION AND SAMPLE (photos & inspection under same cover)

ONOORWDN

If reqd, retrieve camera/flash from SARJ ORU bag

Take photos of outboard Outer Canted surface and Datum A surface; notify IV under which covers
Retrieve 3 numbered EVA wipes
Using wiping motion, obtain sample from Datum A surface
Report wipe number and invert wipe, securing with Velcro
Repeat steps 5-6 for Outer Canted surface and Inner Canted surfaces
Stow sample wipes

LUBE INNER CANTED SURFACES (DATUM A/OUTER CANTED SURFACES) ON OUTBD RING

9.
10.

1.
12.

13.
14.
15.
16.

SARJ TERMINOLOGY
<« AJIS Struts
OUTBOARD «— ! —INBOARD RING

Retrieve J-hook nozzle gun (straight nozzle gun)
Prep J-hook nozzle gun (straight nozzle gun):

a. Remove tip cover

b. Push plunger in

c. Black triangle up

OUTER CANTED
(Lubed) JOGGLE

1
1
1
1
1
| OUTER GANTED
1
1
1
1
1
1

i i JOGGLE
¢ Sotte estant g o oven N\ [ e | o
Lube Inner Canted surface (Datum A/Outer Canted surface) 4‘\%} / !
Safe J-hook nozzle gun (straight nozzle gun): \ / / \ / \ l
Close shut off knob INNER CANTED INTERIOR
SKIRT INNER CANTED SRIRT

Rotate restraint ring to lock
Black triangle down

Wipe nozzle

Install tip cover

DATUM A

®o0TO

Repeat for all covers
Repeat steps 9-13 with straight nozzle gun for Datum A and Outer Canted surfaces
Stow grease guns on fish stringer
Report any wipe numbers used for cleaning
(Translate to P3/P4 Jumper)
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P3/P4 JUMPER STOW (00:15/00:35)

IV/ISSRMS EV1 (Drew) | EV2 (Spanky)
Planned PET 03:15 (EV1), 02:55 (EV2)
CAUTION
MCC-H: Report if NH3 Inspection reqd Use caution when translating near SARJ ring with open covers
NOTE

On MCC-H GO: Perform NH3 Inspection of EMU at earliest convenient opportunity,
shade as reqd during day (For inspection description see 4.141 ISS EVA AMMONIA
DECONTAMINATION, note 2 (SODF: ISS EVA SYS)

1. EV1 Tool Inventory: P3/P4 JUMPER STOW (00:15) P3/P4 JUMPER STOW (00:30)
0 Mws 1. Temp stow VTEB as reqd on HR 1. Translate to QD M2 on P3 outbd panel A502 (face 6)

L] BRT (L) 2. Assist EV2 as reqd 2. Close and demate QD F2 at M2 per EESEKIE and
L] RET (sm-sm) 3. Retrieve RET from P3 HR 3860 BLOCK A

0 L) wire Tie (2 short) 3. Install cap on M2
TP RET (Lassm) (R) 4. Close MLI on pnl A502
] RET (Lg-sm) (L)
[0 Adj Equip Tether (R) 5. Translate to P4 inbd bulkhead with QD F2, tend line
[ Adj Equip Tether (L to TB) 6. Mate QD F2 to dummy male M2 per BLOCK B

[J Small ISS Trash Bag (R, inbd)

] Swing Arm (R) 7. Translate to P4 QD M15

[J EVA Camera w/bracket (int RET) 8. Close and demate QD F15 per EIGBIKIB and

9. Install cap on M15

2. EV2 Tool Inventory: 10. Translate to inbd bulkhead with QD F15
O Mws 11. Mate QD F15 to dummy male M15 per BLOCK B
UJ BRT (L) 12. Stow jumper cable (close line in all outbd TA clamps
%E‘ET (sm-sm) and, as reqd, inbd TA clamps to ensure line is fully
Wire Tie (2 short) clear of SARJ)
] T-Bar
] RET (sm-sm) (L) 13. 5= WVS survey
O RET w/PIP pin (R)
IO wire Tie (2 short) CLEANUP (00:05) CLEANUP (00:05)
U Adj Equip Tether (R) 4. Retrieve and stow Lube C/L bag on BRT w/RET |14. Retrieve and stow VTEB on BRT w/RET

] Small ISS Trash Bag (R, inbd)
[ Wire Tie (from P3/P4 temp stow)| 5. Verify Port SARJ interface is clear of all tethers 15. Verify Port SARJ interface is clear of all tethers

J Swing Arm (R) and tools and tools
[J RET (sm-sm) ) 6. Perform MWS tool inventory 16. Perform MWS tool inventory
[J PGT w/7/16 socket 6" ext 7.  Glove and Gauntlet Check 17. Glove and Gauntlet Check
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P3/P4 JUMPER STOW (00:15/00:35) (Cont)

IV/ISSRMS EV1 (Drew) EV2 (Spanky)
8. Retrieve GREEN hook from P3 HR 3861 18. Retrieve GREEN hook from P3 HR 3852
0 VGate closed, slider locked, both reels unlocked, 0 VGate closed, slider locked, both reels unlocked,
release RET release RET

3. OnEV1and EV2 GO, give MCC-H 9.  When clear of worksite, notify IV for Port SARJ 19. When clear of worksite, notify IV for Port SARJ
GO to rotate Port SARJ rotation rotation

4. Consumable tag up with MCC-H
(Translate to P1 ATA Config ATA to Vent) (Translate to A/L — S1 Rad GB Beam Install)
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CONFIGURE ATA TO VENT (00:15)

IVISSRMS

EV1 (Drew)

Planned PET 03:30

CONFIGURE P1 ATA TO VENT (00:15)

1.

n

NOoO O AW

Translate to P1 WIF 16
U At bay 14, translate nadir to P1 HR 3651
Stow Lube C/L bag on HR 3649

Translate to P1 ATA panel A500
Remove cap from M3

Close and demate QD F185 on M1 per EISEKIB and BLOCK A
Mate and open QD F185 to M3 per BLOCK B and BLOCK C
Reinstall cap on M1

(Translate to Port CETA cart — SPDM LEE Lube)
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SPDM CLA COVER INSTALL (00:25)

IVISSRMS

EV1 (Drew)

Planned PET 03:45
1. ICOM with Box

SSRMS: In EVA Setup posn; SPDM LEE
snares fully opened

SSRMS: Box Brief

SSRMS: Mnvr to APFR Ingress posn
Q VBrakes on before ingress

4 - LIGHT 1_

SPDM SETUP (00:20)

1.
2.
3.
4

5.

©CoN®

CLA COVER INSTALL ON SPDM LEE CAMERA (00:05)

Translate to Port CETA cart

Remove APFR from WIF 2, stow on BRT w/RET

Translate to P1 nadir Bay 12

Install APFR in P1 WIF 16 [9, TT, F, 6] (3 o’clock = double black lines)
Q VBlack-on-black, pull/twist test

Retrieve SARJ C/L bag; stow on BRT w/RET

WARNING
Avoid touching curvic coupling, grounding springs, snares, internal mechanisms, cable-return springs,
latch covers, shrouds, and camera with gloved hand

NOTE
Drew ingress position is Stbd/Inbd of APFR.
Brakes ON reqd for APFR ingress/egress

Give SSRMS GO to mnvr to APFR Ingress position, GCA as reqd
If reqd for ingress, attach Waist tether to SPDM LEE HR

Ingress APFR

If reqd, remove Waist tether from SPDM LEE HR

. GCA SSRMS to CLA cover install position

CAUTION
Avoid contact with CLA cover lens

. L Cover on CLA
RET, retrieve CLA cover frame from C/L bag; MLI case remains in C/L bag

Rotate locking lever to the open/unlocked position (lever perpendicular to
plane of lens)

Install CLA cover frame on SPDM LEE CLA by inserting spring loaded flange to
depress spring

Push cover to seat against camera bracket for full installation

Rotate locking lever to the closed/locked position (lever parallel to plane of lens)
Perform pull test .
Retrieve RET Latch Pin
(5 Perform WVS survey
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SPDM LEE LUBE (00:40)

IVISSRMS

EV1 (Drew)

Planned PET 04:10

SSRMS: GCA to LEE Lube position

O Inner bearing (moving)
® outer bearing (fixed)

SSRMS: On EV1 GO, rotate SPDM LEE as reqd

SSRMS: On EV1 GO, fully close snares

SPDM SNARE LUBE (00:20)
1. GCA SSRMS as required for SPDM lube
2. Verify camera & handrail orientation

3. [©]Take photos of SPDM LEE
O Overall view of LEE
O Bearings 1&2
O Bearings 3 &4
O Bearings 5 &6
4. Stow camera

Retrieve unused wipe and stow on MWS
\Snares fully open
Prep straight nozzle gun:
Remove tip cover
Push plunger in
Black triangle up
Rotate restraint ring to open
Open shut off knob

No o

®o0TO

NOTE
Grease should not extend more than 1/4 inch from bearing

8. Apply grease to all bearings (6) in any order
O Use box pattern, apply to innermost side of bearing first
U Rotate SPDM LEE as reqd to reach all bearings
a1 a3 Qas
az Q4 Q6

9. \Worksite clear and give SPDM GO to fully close snares
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SPDM LEE LUBE (00:40) (Cont)

IVISSRMS

EV1 (Drew)

SSRMS: On EV1 GO, rotate SPDM LEE as reqd

Handrail
O Inner bearing (moving)
@ outer bearing (fixed)

SSRMS: On EV1 GO, patrtially open snares

SSRMS: On EV1 GO, rotate SPDM LEE as reqd

Camera

Handrail

O Inner bearing (moving)
® outer bearing (fixed)

11.

12.

. Apply grease to rod end & fork interface of all bearings (6) in any order

O Rotate SPDM LEE as reqd to reach all bearings
a1 as3 as
a2z a4 a6

Safe and stow straight nozzle gun:
a. Close shut off knob
b. Rotate restraint ring to lock
c. Black triangle down
d. Wipe nozzle
e. Install tip cover

Retrieve needle nose pliers from C/L bag

13. \Worksite clear and give SPDM GO to partially open snares (inner bearings within cam cutouts)

14.

15.

CAUTION
When exercising bearing, do not extend cable-return spring more than 90 deg
(rod end perpendicular to housing)

NOTE
If bearings overshoot cam cutouts, use gap gauge to expose snares

Exercise all bearings (6) in any order

U Bring rod end to 90 deg with needle nose pliers and exercise bearing in x axis (in/out of LEE)
(1 min/40 cycles)

Report bearing mobility to MCC-H

Rotate SPDM LEE as reqd to reach all bearings

[ iy as as

a2 a4 a6

a
a

If required, retrieve gap gauge from C/L bag and pack grease as required
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SPDM LEE LUBE (00:40) (Cont)

IVISSRMS

EV1 (Drew)

SSRMS: On EV1 GO, perform snare checkout

1.  EVA wipe(s) used for cleaning:
# [ # |

2. Receive EV1 snare report

SSRMS: GCA for APFR Egress
Q VBrakes on before egress

SSRMS: Mnvr to SPDM stow posn

SPDM LUBE CLEANUP (00:20)

16

17.
18.
19.

20.

21.

22

23.
24.

25.

. V\Worksite clear and give SPDM GO for snare checkout (open/close/open snares)
Clean tools as necessary with EVA wipe

Stow used wipe and report #

Report to IV/MCC-H: Snare condition (in or out of groove)

[O] Take photos of SPDM

a Overall view of SPDM

O Bearings 1 &2

O Bearings 3 &4

O Bearings 5 &6

Stow camera

.\Tools and tethers clear from SPDM LEE

GCA SSRMS for APFR Egress
Egress APFR

Give SSRMS GO to stow SPDM

. Stow Lube C/L bag on HR 3651

. Remove APFR, stow on BRT w/RET

. Translate to Port CETA cart

Install APFR into WIF 2 [6,GG] [12,TT,F,6] (boot plate toward nadir/port) (same position as removal)
O VBlack-on-black, pull/twist test

. Translate to HR 3651; retrieve and stow Lube C/L bag on BRT w/RET

. Glove and Gauntlet check

(Translate to Port SARJ — 2™ Lube)
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S1 RAD GB STOW BEAM INSTALL (01:10)

IV/ISSRMS EV2 (Spanky)
Planned PET 03:30 S1 RAD GB STOW BEAM INSTALL (01:10)

1. Translate to A/L zenith
Q \Clear of EV1 safety tether under MT
2. Stow VTEB onto A/L via crewlock handrails 0552, 0553, 0557, and 0558 (hinge toward aft side of A/L)
oM 3. Translate nadir to A/L
Jumper 4. Retrieve Beam ORU bag; stow on BRT w/RET
| Bag

5. Translate to S1
4 Translate zenith at S1 FHRC to S1 HR 3250 (Bay 13)
6. Temp stow Beam ORU bag on S1 HR 3251 (zenith edge of S1)
' v | |7. Perform socket swap to 5/8 x 7.8-in socket
SthdQD Bag | Port QD Bag f Q Pull test

z & 8. Retrieve inbd stowage beam from ORU bag

\ 9. Translate to S1 HR 3252 inboard

10. BRT to S1 HR 3252, as reqd

11. Place inboard stowage beam on radiator beam per picture with tether point facing ISS fwd
(away from radiator)

NOTE
Indexing the beam is defined as:
U Push AFT end of beam away from other beam while engaging ISS AFT bolt
(This should center (aka “index”) AFT bolt to aid in alignment)

12. Fully depress ISS FWD bolt with the PGT or hand to engage zip nut to hard stop
13. While indexing beam, fully depress ISS AFT bolt with PGT or hand to engage zip nut to hard stop
14. \Beam fully seated on truss

1. Record Inbd Beam Bolt data (1°' trq): 15. Configure PGT:
Bolt Turns  Torque (ft-Ib) [A3 (4.8), CW1, 30.5] 5/8 x 7.8-in ext
fwd (4.8) 16. <« Drive ISS FWD bolt to hard stop

aft 17. «While indexing beam, drive ISS AFT bolt to hard stop
0 VNo white lines visible on FWD and AFT bolts

18. Configure PGT:
[B3 (18.4), CW1, 30.5] 5/8 x 7.8-in ext
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S1 RAD GB STOW BEAM INSTALL (01:10) (Cont)

IVISSRMS EV2 (Spanky)
2. Record Inbd Beam Bolt data (2™ trq): 19. «Drive ISS FWD bolt to required torque
20. «Drive ISS AFT bolt to required torque
fwd (18.4) 21. Verify both bolts and beam secure (wiggle)

aft

22. Retrieve outbd stowage beam from ORU bag

23. Translate outboard to S1 HR 3236

24. BRT to S1 HR 3236, as reqd

25. Place outboard stowage beam on radiator beam per picture with tether point facing ISS fwd

26. Fully depress ISS FWD bolt with the PGT or hand to engage zip nut to hard stop
27. While indexing beam, fully depress ISS AFT bolt with the PGT or hand to engage zip nut to hard stop
28. \Beam fully seated on truss

3. Record Outbd Beam Bolt data (1*' trq):

29. Configure PGT:

fwd (4.8) [A3 (4.8), CW1, 30.5] 5/8 x 7.8-in ext

aft 30. <«Drive ISS FWD bolt to hard stop

31. «While indexing beam, drive ISS AFT bolt to hard stop

O VNo white lines visible on FWD and AFT bolts

4. Record Outbd Beam Bolt data (2™ trq):
Bolt Turns  Torque (ft-Ib) 32. Configure PGT:

fwd (18.4) [B3 (18.4), CW1, 30.5] 5/8 x 7.8-in ext
aft 33. «Drive ISS FWD bolt to required torque AFT
34. <«Drive ISS AFT bolt to required torque
5. Perform Bag Inventory: 35. Verify both bolts and beam secure (wiggle) L) PORT
Beam ORU Bag:
O Adj Equip Tether (external) 36. Perform socket swap to 7/16 x 6-in
O RET w/PIP Pin O Stow 5/8" on socket caddy
Q RET w/PIP Pin Q Pull test YA ANIAY IR
U RET (sm-sm) 37. Stow socket caddy in ORU bag A/{ “\L 3 : -y
U Socket Caddy 38. Perform bag inventory 2
Q 5/8 socket-7.8 ext 39. Stow ORU bag on BRT W/RET : I

® —r,

St =l |

}S S s\
OUTBOARD BEAM

(Move Beam in direction of arrow)

(Translate to Port SARJ — 2™ Lube)

A

40. Translate to A/L
41. Stow Beam ORU bag on curved HR

INBOARD BEAM
(Move Beam in direction of arrow)

42. Glove and Gauntlet Check
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PSARJ SECOND LUBE (00:25/00:35)

IVISSRMS

EV1 (Drew) EV2 (Spanky)

1.

2.

Cover 8

VPSARJ locked at 250°

P3LOOKING
OUTBOARD

Planned PET 04:50 (EV1) 04:40 (EV2)
Verify inhibits in place:

Cover Inner
Canted

SARJ Lube Table

Datum Outer
A Canted

|
NOTE
O When lubing the Inner Canted surface: No pitch, no roll
(if moving away — handle toward you; if moving toward you — handle away)
U Surfaces to be lubed: Outboard Ring — Inner Canted, Datum A, and Outer Canted surfaces

1. Translate to Port SARJ 1. Translate to Port SARJ (Vclear of EV1 safety tether)
2. Attach GREEN hook to P3 HR 3861 2. Attach GREEN hook to P3 HR 3852
O VGate closed, slider locked, reels unlocked, O VGate closed, slider locked, reels unlocked,
release RET release RET

3. Perform second SARJ Lube per procedures below: |3.  Perform second SARJ Lube per procedures below:
O Stow Lube C/L Bag on HR

LUBE INNER CANTED SURFACES (DATUM A/OUTER CANTED SURFACES) ON OUTBD RING

Cover 9

Cover 12

Cover 13

Cover 16

Cover 17

3.

EVA wipe(s) used for cleaning:

#

| #

8. Safe J-hook nozzle gun (straight nozzle gun): SARJ TERMINOLOGY
a. Close shut off knob <« AJIS Struts
b. Rotate hinged restraint ring to lock OUTBOARD «— | —INBOARD RING
c. Black triangle down OUTE(;U(;’::)TED !
d. Wipe nozzle "
e. Install tip cover | OUTER CANTEDJOGGLE
JOGGLE i
9. Repeat for all covers \ Tl \ : / TANG \ EXTERIOR
10. Repeat steps 5-9 with straight nozzle gun for \ ! / t
Datum A and Outer Canted surfaces # \ 1 |
11. Stow Straight Nozzle and J-Hook grease guns /
0 EV2, fish stringer hooks #2 and 3 — CANTE[\ ANER CANTED \ /INTERIOR
Q EV1, C/L bag SKIRT DATUM A SKIRT

4. Retrieve unused wipe, report #
5. Retrieve J-hook nozzle gun (straight nozzle gun)
6. Prep J-hook nozzle gun (straight nozzle gun):
a. Remove tip cover
b. Push plunger in
c. Black triangle up
d. Rotate hinged restraint ring to open
e. Open shut off knob
7. Grease Inner Canted surface (Datum A/Outer Canter surface)

12. Report wipe #s if used for cleaning
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PSARJ REINSTALL COVERS (00:50)

IVISSRMS

EV1 (Drew)

| EV2 (Spanky)

Planned PET 05:15
1.

SARJ Cover Bolts Table

Cover X

Cover 8

Cover 9

Cover 12

Cover 13

Cover 16

Cover 17

2.

Final tool and bag inventory
(reference Tool Config FS 7-

)

to compress spring during rotation

CAUTION
Minimize side loading bolt head. Maintain axial force on fastener

WARNING

End of spring on EVA fasteners may protrude — sharp edge

INSTALL SARJ COVERS (00:35)

1.

Assist EV2 as reqd

CLEANUP (00:15)

N

3.
4.
5

o

Stow adj tethers (2) from HR 3843; stow in C/L bag
Perform final MWS tool and bag inventory

Stow Lube C/L bag on BRT w/RET

Glove Check

5 WVS Survey of PSARJ

INSTALL SARJ COVERS (00:35)
1. Configure PGT:
[A1 (2.5), CW2, 30.5] 6-Ext 7/16
2. «Engage MLI cover fasteners, 9 turns:
Covers 18,019, 112,013, 16,1 17
\Green light and bolt seated for all bolts

CLEANUP (00:15)

Stow fish stringer in SARJ ORU bag

Stow EV1 PGT in SARJ ORU bag

Stow all used wipes in large trash bag as reqd
Perform final MWS tool and bag inventory
Stow SARJ ORU bag on BRT w/RET

Glove Check

PN AW

©

C5a WVS Survey of PSARJ
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EVA 2 CLEANUP/INGRESS (00:25)

IVISSRMS

EV1 (Drew)

EV2 (Spanky)

Planned PET 06:05

1. Start Hatch Thermal Cover clock
PET (30 min) __ :

2. Prior to hatch closure, perform WVS
PWRDN (PHOTO/TV, WVS Cue Card)

3. Stop Hatch Thermal Cover clock
PET (30 min) __:

CLEANUP (00:10)
1. Retrieve GREEN hook from P3 HR 3861
0 VGate closed, slider locked, reels unlocked,
release RET
2. Translate to A/L
O Fairlead on Equip Lock HR 0500

INGRESS/PRE-REPRESS (00:15)
3. Open hatch thermal cover
4. Stow bags in A/L

U Lube C/L bag

U Beam ORU bag

U SARJ ORU bag from EV2

5. Attach R Waist Tether to UIA D-ring
0 VGate closed, hook locked

6. Give EV2 GO to release EV1 RED hook
7. Ingress A/L

8. Remove SCU from stowage pouch
9. Remove DCM cover; Velcro to DCM
10. Connect SCU to DCM

11. VSCU locked

CLEANUP (00:10)
1. Retrieve GREEN hook from P3 HR 3852
0 VGate closed, slider locked, reels unlocked,
release RET
2. Translate to A/L

INGRESS/PRE-REPRESS (00:15)

3. Transfer SARJ ORU bag to EV1

4. On EV1 GO, RET to EV1 ST Pack and release EV1
RED hook
5. Attach EV1 RED hook to aft ext D-ring
O VGate closed, slider locked, reels unlocked,
release RET

6. Attach R Waist Tether to A/L int D-ring ext
0 VGate closed, hook locked

7. RET to ST Pack and release RED hook

8. Attach RED hook to curved HR, fwd/stbd stanchion
0 VGate closed, slider locked, reels unlocked,

release RET
9. Ingress A/L
10. Close hatch thermal cover; attach Velcro strap

11. Remove SCU from stowage pouch
12. Remove DCM cover; Velcro to DCM
13. Connect SCU to DCM

14. VSCU locked
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EVA 2 CLEANUP/INGRESS (00:25) (Cont)

IVISSRMS

EV1 (Drew)

EV2 (Spanky)

NOTE
A TCV setting 8 — Max C minimizes
time for SCU cooling

12. WATER - OFF (fwd), expect|H20 IS OFF | msg

Go to PRE-REPRESS (DEPRESS/REPRESS Cue Card)

NOTE
A TCV setting 8 — Max C minimizes
time for SCU cooling

5. WATER — OFF (fwd), expect|H20 IS OFF | msg

CAUTION
Do not close hatch until EMU Water OFF for
2 min. Verify outer hatch clear of hardware

—_

16. Verify outer hatch clear of hardware
17. Verify handle position per hatch decal
18. Close and lock hatch

Go to PRE-REPRESS (DEPRESS/REPRESS Cue Card)
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P6 PVTCS FILL AND VENT - TASK DATA

Estimated Task Duration:

With RMS Without RMS
One EV Crew N/A 03:30
Two EV Crew N/A 03:00
Tools:
EV1 Contingency Tools

1" NH3 Vent Tool

1" Bail Drive Lever

1" NH3 Vent Tool Adapter

1" Cap Removal Tool

1" NH3 Vent Tool Extension

MUT EE

Vent Tool Extender Plug

EVA Fluid QDs:
Jumper QD# | Line# | QD Size Pre EVA2 Rad Fill Config Post EVA2
ATA Vent Pnl F184 [ N/A 1/4" P1 Pnl A500 M2 — open P1 Pnl A500 M2 — open P1 Pnl A500 M2 — open
ATA Vent Pnl F185 [ N/A 1/4" P1 Pnl A500 M3 — open P1 Pnl A500 M1 — open P1 Pnl A500 M3 — open
P1/P3 F186 [ N/A 1/4" P1 Pnl A503 M3 — open P1 Pnl A503 M3 — open P1 Pnl A503 M3 — open
P1/P3 F187 [ N/A 1/4" P3 Pnl A503 M1 — open P3 Pnl A503 M1 — open P3 Pnl A503 M1 — open
P3/P4 F2 FH-03 1/4" P4 Stowage QD — closed P3 Pnl A502 M2 — open P4 Stowage QD - closed
P3/P4 F15 FH-03 1" P4 QD M15 — closed P4 QD M15 — open P4 Stowage QD - closed
P4/P5 F16 FH-05 1" P4 QD M16 — open P4 QD M16 — open P4 QD M16 — open
P5/P6 F14 FH-06 1" P5 Stowage QD — closed P6 QD M14 — open P5 Stowage QD - closed
EAS Jumper 02F FH-02 1" P6 QD M10 — closed P6 QD M10 — open P6 QD M11 — closed
EAS Jumper 03F FH-02 1" Extender — open Extender — open Extender — open
EAS Jumper Ext FH-02 1" P6 QD M2 — closed P6 QD M2 — open P6 QD M3 - closed
ORU Details:
Name Part Number Mass
EAS Jumper R081351 21.07 Ib
EAS Jumper Assy R081697 23.51b
EAS Extender RH000054 51b
P3/P4 Jumper RH000138-1 8.34 Ib
S3/S4 Jumper RH000138-21 9.09 Ib
P1/P3 Jumper 1F78113-3 3.511b
P1 ATA Jumper “homeplate” 1F78113-5 3.31b
1" NH3 Vent Tool 1F98589-1 5.36 Ib
1" Vent Tool Adapter SEG33119079-301 10 Ib
1" Vent Tool Extension SEG33119090-301 151b
MUT EE SEG33106890-303 351b
1" Vent Tool Extension Plug SED33123116-301 .251b
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P6 PVTCS FILL AND VENT - TASK DATA (Cont)

Notes:
1.

rpobd

©®No O

AR2180 documents difficulty that US EVA 6 crew had with removing cap from EETCS QD male M9. NH3 was noticed leaking from male. This QD is currently connected to
PVTCS M1 through FH-01 line. It is not nominally planned for use during EVA 2; however, this line is a backup for the FH-02 line

EAS Jumpers have directional flow paths, must vent from the proper direction. Flow direction for both EAS jumper lines is toward QD Extenders

6-8 Ib of NH3 will be filled into 2B P6 PVTCS

Amount of NH3 venting from both Jumpers

-P1-P5 Vent =6 Ib

-EAS Jumper = 3 |b

QD Extenders have a lanyarded plug and cap attached

EAS Jumper is 102" long, not including QD Extender

P3/P4 Jumper is 214.5" long, after thermal reduction factor it is 209.4". S3/S4 Jumper is 243.48" long, after thermal reduction factor it is 237.7" long (back-up jumper)
IFI 7792 contains information on a kink in the vent tool extension

Timeline Considerations:

1.

aokrwd

P1-P5 NH3 Vent must be coordinated with IV; IV will close ATA valve directly before vent
a. IV to use Assy Ops Procedure 1.106 P1-P5 JUMPER VENT ECLIPSE CONSTRAINT WORKAROUND
EAS NH3 Vent must begin during a night pass
P6 M14 QD cap could be potential contamination point (QD cap on wet QD) similar situation on STS-130
Leak Check, checks the path from ATA to P5 QD F14. Can fail if NH3 is seen by crew or if THOR ATA quantity value drops below a predetermined level
PVTCS fill may require multiple iterations if the initial mark is not met; EV1 would assist with SARJ lube while waiting for fill completion

|
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P6 PVTCS FILL AND VENT - TASK DATA (Cont)

ATA “Homeplate” Jumper

FS 7-97
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P6 PVTCS FILL AND VENT - TASK DATA (Cont)

P3/P4 Fluid Jumper

] m

-
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P6 PVTCS FILL AND VENT - TASK DATA (Cont)

P4/P5 Fluid Jumper

P5/P6 Fluid Jumper
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P6 PVTCS FILL AND VENT — TASK DATA (Cont)

EAS Fluid Jumpers Pre-vent EAS Jumper config

‘1 ‘ i FHe1l
FH-02 \

i

QD-03F

0D Extandsr
QD-03F

O O
M2 M1 M3 M4
P& IEA - PVTCS

O Extender

O
M9 M10 M11

P6 Long Spacer - EETCS

Post-vent EAS Jumper config

FH-0L

FH-02 \
CD-03F
0D Extandar
QD-03F O O
arExtendar M2 M1 M3 M4

U o oo |EA-PVTCS
M9 M10 M11

Long Spacer - EETCS

QD Extender
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PORT SARJ LUBE - TASK DATA

Estimated Task Duration:

With RMS Without RMS
One EV Crew N/A 04:00
Two EV Crew N/A 02:30
Tools:
EV1 EV2

J-hook Nozzle Grease Gun

J-hook Nozzle Grease Gun

Straight Nozzle Grease Gun

Straight Nozzle Grease Gun

Notes:
1. Do not reengage outboard MLI cover spring clamps during re-installation of cover.
Spring clamp engagement will preclude future SARJ rotation
2. SARJ cover 8 missing bolt #2 (see bolt diagram below)
3. Samples and photos are reqd on one segment of ring before new grease is applied
(can be under any cover)

Caution:
1. SARJ Race Ring not tolerant to nicks and scratches. Exercise care within vicinity of
Race Ring while handling components

EVA wipes Wipe Caddy with EVA wipes Timeline C derati
Camera Camera wilash |me1|-n . If‘:)mzltozr:r:aotgls(én during night pass, camera w/flash is reqd
Large Trash bag 2. SARJ rotation between 1% and 2™ lube will be 200 deg, can take up to 1 hr.
PGT w/7/16 Socket 6" 250° is crew preference over 230° (180° rotation)
EVA Fasteners:
Fastener Name Head Qty Install Release Failure Torque | Turns
Size Torque Torque (ft-1b)
(ft-1b) (ft-1b)
SARJ Cover bolt 7/16 4or6 | 25 4.8 3.8 for install 7-9
13.7 for removal
ORU Details:
Name Part Number Mass
J-hook grease gun SEG33120797-304 | 1.94 b
Straight grease gun | SEG33120797-303 | 1.78 b
EVA Wipes SED33116397-701 | 0.3 b
Single cover 1F26520-1 3.488 Ib
Double cover 1F26517-1 5.568 Ib
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PORT SARJ LUBE - TASK DATA (Cont)

COVER7.

\
. A

b
o LA
b

6 Bolts per Double Wide Cover

FS 7-102

SARJ Cover Bolt nomenclature:
Single covers are bolts 1-4
Double covers are bolt 1-6

4 ™
Cover X
1
@ @3 :.5

EVA/134/FIN A



PORT SARJ LUBE - TASK DATA (Cont)
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SPDM CLA COVER - TASK DATA

Estimated Task Duration:

With RMS Without RMS
One EV Crew N/A 00:10
Two EV Crew N/A N/A
ORU Details:
ORU Part Number Mass (Ib) Dimensions (in)
Lens Cover 51612-4968-551 1.1 24x50x7.2
MLI Case 51612-5016-551 <1.0 23x59x7.5

Cover on CLA

MSS Camera Cover Latch Pin
(Shown in Unlocked Position)
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SPDM LEE LUBE - TASK DATA {'h A

Estimated Task Duration: T —
With RMS Without RMS
One EV Crew 00:40 N/A

Two EV Crew N/A N/A

Camera

Tools:

EV1
Straight Nozzle Grease Gun
EVA Wipes
Gap Gauge
Needle Nose Pliers
EVA Camera

Grounding
Springs (6)

N

AN

Foot Restraints:
Task WIF APFR Setting

SPDM LEE Lube P1 WIF 16 [9,TT,F,6]

Handrail

Notes: Cam

1. Crew member will use SSRMS handrail to ingress ISS-based APFR in Cutouts
P1 WIF 16 -

2.  Grease should not extend more than 1/4 inch from bearing A Curvic

/ Coupling '

A

ISS019E005026

Cautions:
1. Avoid contact with grounding springs, cable-return springs, latch covers, shrouds,
and camera
2. When exercising bearing, do not extend cable-return spring more than 90 deg
(rod end perpendicular to housing)

3. Avoid contact with SPDM arms during APFR ingress/egress S p h e rlcal B e arl n g

Warnings:
1. Avoid touching curvic coupling, grounding springs, snares, and internal mechanisms

with gloved hand

Snare Rod-End

Rod-End

Timeline Considerations:
1. Photos shall be taken as best effort, noting that it is possible may be in eclipse
2. Inhibits for SSRMS brakes and trigger-safe are controlled in Robotics procedures.
SSRMS will give EV1 GO when inhibits are in place and ready for EVA work

orsional
Spring
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SPDM LEE LUBE - TASK DATA (Cont)

Maintenance Flaps
to Expose LEE/Jomnt
Interface
Handrail
~ PFR Socket
Sensitive area due to
presence of electrical
Tether Point

Connector backshells
under thermal blanket

Stay-out zone contains
electrical connectors,
microswitches, and
operating mechanisms

EVA Grasping Tabs
Curvic Coupling
EVA Grasping Tabs
Stay-out zone due to
thermal radiator surface EVA Grasping Tabs Color Key:
(“silver Teflon™ film) Touch Fones: MNotFed, Beige, or Yellow
[[] Thermal Blanket No-Touch Zone: Datk or Light Red (m)
Touch-Sengtive Zone: Datl or Light Beige ()
Crew Jafety Attachment Points: Tellow( )
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S1 RAD GB STOW BEAM INSTALL - TASK DATA

Estimated Task Duration:

With RMS | Without RMS

One EV Crew N/A 01:00

Two EV Crew N/A 00:30
Tools:

EV2

PGT

Socket Caddy

5/8 x 7.8-in Socket

Medium ORU Bag
EVA Fasteners:

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

Rad GB 5/8 2/each 18.4 255 77.0 21-23 30

Stow Beam

Zip Nuts
Notes:

1. Rad GB Stow beams have zip nuts
2. Index (push beam away from center) when zipping or engaging aft bolt

Cautions:
1. Avoid kicking S1 radiator beam. If this occurs, wait 2 to 5 min to allow structural
response to dissipate

Timeline Considerations:
1. Task is being used to fill time while Port SARJ is rotating for SARJ Lube
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Alignment marks that fit into Radiator Beam
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S1 RAD GB STOW BEAM INSTALL — TASK DATA (Cont)

Zip Nut receptacle locations
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EVA 3 SUMMARY TIMELINE

PET EV1 EV2
HR : MIN IVISSRMS (Ft) (Fn)
00:00 — EGRESS/SETUP (00:40) EGRESS/SETUP (00:40) — 00:00
. ost Depress and Egress (00:15) . ost Depress and Egress (00:15)
7] e  Setup (00:25) e  Setup (00:25) B
- PDGF SETUP (00:30) PDGF SETUP (00:30) -
01:00 — — 01:00
- RETRIEVE PAMA/PDGF (00:20) RETRIEVE PAMA/PDGF (00:20) -
] PAMA/PDGF INSTALL (00:15) PAMA/PDGF INSTALL (00:15)
1 VSC INSTALL (00:30) VSC INSTALL (00:30)
02:00 — — 02:00
T NOD1/FGB CH 1/4 CABLE INSTALL (00:45) NOD1/FGB CH 1/4 CABLE INSTALL (00:45)
03:00 — 03:00
1553 DATA CABLE (00:45) 1553 DATA CABLE (00:45)
7] NOD1/FGB CH 2/3 CABLE INSTALL (01:05) NOD1/FGB CH 2/3 CABLE INSTALL (01:05)
04:00 — — 04:00
PDGF AND FGB THRUSTER PHOTOS (00:40) A/L TOOLBOX TOOL STOW (00:40)
05:00 — — 05:00
] STP-H3 PHOTOS (00:30) HPGT FRGF MLI INSTALL (00:30)
06:00— CLEANUP/INGRESS (00:30) CLEANUP/INGRESS (00:30) 06:00
] e Cleanup (00:15) e  Cleanup (00:15) |
. Ingress and Pre-Repress (00:15) . Ingress and Pre-Repress (00:15)
06:30 — — 06:30

EVA 3
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EVA 3

EVA 3 TOOL CONFIG

ISS Configuration:

MT @ WS5; CETA Carts Port/Stbd

SSRMS on MBS PDGF 2

SPDM on Lab

EV1 STP: SO0 Port, outbd Strut — A/L Curved HR, fwd Stanchion
EV2 STP: SO Port, inbd Strut — A/L aft D-ring

NOTE: Prior to use, inspect the following hardware:

U RET cords for fraying

O Inspect Load Alleviating Straps and D-ring Extenders;
ref 2.230.100 CREW TETHER INSPECTIONS
(SODF: ISS EVA TASKS):
1. MMOD/general damage 3. Tack Stitching
2. Discoloration 4. Red Band

U ISS Trash Bag: Bristle deformation/damage,

after having stowed tools in trash bag

VEmpty \Zipper Closed

BRT joint screws not loose

Swing arm stiffness

Remove PUMAA from PDGF

PGT [B7 (25.5),CCW2,30.5] 11 turns

Stow in EVA 4 Tools Mesh Bag

U Check alignment of Russian connector pins IVA (use
cap tool) on both PDGF harness and 1553 cables

ooo

Tether Counts: (Green RETS)

RETs (sm-sm) = 16/16 RETs (PIP Pin) = 2/5
RETs (Lg-sm) = 6/8 Adj Equip Tethers = 7/10
Adj Equip Tethers (Lg-sm) = 1/2

EV1 A/L
OO RET (Lg-Sm)
[JJ mMed ORU Bag 4 (bottom to top)
External:
IO Adj Equip Tether (RF soft tether pt to C/L bag

OO 1-Bar door handle — taped hook)
O] RET (Lg-sm) (L) O Adj Equip Tether (LB soft tether pt to C/L bag
O] RET (Lg-sm) (R) door handle — taped hook)
CIC0 Adj Equip Tether (R) (I 72" Gap Spanner fully extended (RB, RF soft
CIC0 Adj Equip Tether (L to TB) tether pts with tether inside bag)
10 Small ISS Trash Bag (R, inbd) Internal:

OO swing Arm (R)
IO RET w/PIP Pin
O EVA Camera wibracket (int RET — morning of)
CJ[J D-ring Extender (1, L D-ring)
I waist Tether (1, R on D-ring)

OO RET (sm-sm) (RB to Cable)
CJO 1553 Cable (see fig 2)
IO 2 FPP Booties
IO Fish Stringer (RB — other hook outside of bag)
[ Hook 1: FO video cable cap
O Hook 2: Node 3 Terminator MLI
O Hook 3: Node 3 Terminator MLI

EV2 CICJ Hook 4: Node 3 Terminator Cap
OO0 mws CIO Hook 5: Node 3 Terminator Cap
OO BRT (L) O] Hook 6: 1553 P1 cap
O] RET (sm-sm) I Hook 7: 1553 P2 cap
CI0 wire Tie (4 short) OO RET (Lg-sm) (LF)
OO T-Bar IO VSC thermal cover (hard) (Velcro flaps
LI RET (sm-sm) (L) folded up)
CI00 RET w/PIP Pin (R) I Russian Fixed tether (hooks thru tether,
O Adj Equip Tether (R) around VSC handle)
CICJ Adj Equip Tether (L) OO RET (sm-sm) (LB)
OO wire Tie (2, 1 around TB) 100 vsc ML (soft)
IO Small ISS Trash Bag (R, outbd) OO RET (sm-sm) (LB)

O vSc (inside VSC MLI)
OO RET (sm-sm) (RF)
[0 PGT [A7, CAL,30.5] s/n
O] PGT Battery  s/n
O 7/16 (wobble) Socket-6 ext
OO RET (sm-sm) (from PDGF)
Grapple shaft cover
O wire Tie

OO PAMA 1 cap
O PAMA 2 cap
OO PAMA 3 cap

OO swing Arm (R)

[J[J EVA Camera wibracket (int RET — morning of)
O D-ring Extender (2, R & L D-ring)
CJCJ waist Tether (R on D-ring Ext)
I waist Tether (L on D-ring Ext)

OO crewlock Bag 4 (divider snapped up — attached
to underside of Med ORU bag)
IO Adj Equip Tether (Lg-sm) (ext — sm hook on
R HR stanchion, Lg hook (taped) on Med bag)

Side 1 of divider:

I wire Tie Caddy 4 (Int RET) (2 long, 7 short)

OO RET (sm-sm)

(10 PAMA Cheater Bar
J Russian Ratchet Wrench (Int RET)
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EVA 3 TOOL CONFIG (Cont)

A/L (Cont)
Side 2 of divider:
L] RET (sm-sm)
[ Long Wire Tie — preconfiged for MLI
LI Dust cap P18 — size 25 (Int RET)
LI Dust cap P19 — size 25 (Int RET)

OO rReT (Lg-sm) (near Staging Bag)
] Tool Stow CIL bag (divider snapped up)
[ Adj Equip Tether (external)
Side 1 of divider:
Fish Stringer

Hook 1: RET (sm-sm)
O Pin Straightener Assy

I Hook 2: RET (sm-sm)
I Short MMOD T-handle

I Hook 3: RET (sm-sm)

A/L (Cont)
0O Staging Bag
[ Fish Stringer Tether
Wire Tie Caddy (hook 1) (5 short, 4 long)
I Velcro/Tape Caddy (hook 2)
OO PGT (hook 3) s/n
OO pGT Battery s/n
(107 7/16 (wobble) Socket-6 ext
[J Ratchet Wrench (hook 5)
107 7/16 (rigid) Socket-2 ext

A/L (Cont)
I v Bag

OO Towels (2)

CIC] Contamination Detection Kit

O] GP Caddy (2)
Adjustable Thermal Mittens (2)

JJ Socket Caddy (hatch cont) w/RET (sm-sm) (Black)
1/2 Socket-8 ext

(107 7/16 (wobble) Socket-6 ext (spare)
CJCJ bcM Plug (SAFER Hardmount) (2)

Long Duration Tie-Down Tethers (2) (hook 6) LI RET (sm-sm, Black) (2)
1] Russian Ratchet Wrench D (hook 7)
[0 Spare Safety Tether Pack (85-ft + 85-ft) (to strap) ISS External:

IO Fish Stringer Tether
Connector Cleaner Tool Kit (hook 2)
Pry Bar (hook 4)

[JCJ Node 3 Cable Bag (FGB Y-Cables)

[CJCJ NOD1/FGB Ch 1/4 Cables (see fig 4)

|
I Short MMOD T-handle EE
O Hook 4: RET (sm-sm)
Probe
I Hook 5: RET (sm-sm)
Vise Grips
I Hook 6: RET (sm-sm)

O

[JJ NOD1/FGB Ch 2/3 Cables (see fig 5)

Needle Nose Pliers (hook 6)

I Russian Adjustable Tether (2) (for tie down) D

Russian Fixed Tether (for tie down) D

CJCJ MWS Key Strap Assy (on wire tie, to strap)

O 1"ap Cap Removal Tool Node3
Side 2 of divider: P1FEGB 180"
] HPGT FRGF MLI (Int RET — to MLI tether w/“T”) 6 == S TTTTTTTTTTITT
Long Wire Tie (around MLI — smushed loop S 108 .
around MLI tether) . 2 *_\7@9 __________ N AE 10 ) —
I RET (Lg-sm) (foot 1 — Airlock D-ring ext) v [ ICID}o | X53(male)
U DDPDA A/PDGF/Harness (see fig 3) I - ‘/Q/ T
RET (sm-sm ode k.-
[ Cgrapple )shaft cover P2FGB \4: 24"'\ Russian X54
Long Wire Tie Low profile Taped (female)
OO pust Cover 1 (pre-installed on power cables) HRO0118 HR 0111
Dust Cover 2 (pre-installed on power cables) — - -
O[] Node 3 Cable Bag (FGB Y-Cables) Q  Attach short wire tie at low profile location
. . O  Attach short wire tie on X53 cable/connector
gﬁﬁi;ok E;ﬂi:a hook Q  Twist one remaining end of wire tie around cap tether point
Red Barber Pole Green Solid Hook 4: O  Twist other end of wire tie around bootie tether point
Structure Anchor hook O Attach short wire tie on X54 cable/connector

“Blank Hook”

Tether B:
Anchor tether

Tether A:
Crew tether

Hook 2:
ERCM Anchor hook
Yellow Banded

Figure 1. Safety Tether Pack Config

0ooo

Q Twist one remaining end of wire tie around cap tether point
Q  Twist other end of wire tie around bootie tether point
Attach taped short wire tie around both Russian cables
Attach short wire tie around both Node 3 cables
Coil Node 3 end toward Russian end 3 loops — twist Node 3 wire tie around coils
O  Continue coiling Node 3 end — twist taped wire tie (Russian) around whole bundle

Figure 2: 1553 PDGF Cable
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EVA 3 TOOL CONFIG (Cont)

VSC-P2 jt i

FGB '
> Lm_— P7

J19 @ﬂz
1553 - X54 P5

s
-
1553 X53 0y _Q " vsc e
A !

P6
P8

ooooo

Attach long wire tie (both ends smushed) on J18

Attach long wire tie (both ends smushed) around both X53 and X54

Attach short wire tie to dust cover tether pt, then wrap around J18 connector

Attach short wire tie to dust cover tether pt, then wrap around J19 connector

Coil cables as shown/described:

O Wrap J18 wire tie around all VSC and Power cables — one end of wire tie through PDGF tether point, then
twist with other end of wire tie

O Wrap 1553 wire tie around both cables — one end of wire tie through PDGF tether point, then twist with other
end of wire tie

O Twist end not going through PDGF tether point through both cap tether points of Russian connectors
Attach long wire tie to grapple shaft cover tether point, then around both covers (should already be configured)

Figure 3: FGB PDGF Harness

FS 7-112

EVA/134/FIN A



EVA 3 TOOL CONFIG (Cont)

_______________________________________________________ »
IIZ-‘%* _______ 208 N 100" 2 12
@H:B 7 - P La VAl

'& L4 A Y 0
| 4'““" """ > Low profile 7?
JI7A ong v?i(:etie HR 0121 Lowprofie  HR0139
HR 0009 Taped < HRO129
HR 0006 180"
O J131A coiled 3 loops with twist of J131A wire tie —
few more coils up to Y with twist of J131A wire tie
U P661A coiled entire length up to Y with twist of
P661A wire tie around coil m
O Taped wire tie around both P661A and J131A coils HR 0107 -
O J17A coiled in one loop on top of bundle with twist of
J17A long wire tie around both coils and J17A loop
Figure 4: Ch 1/4 FGB Y-Cable (port)
412
_______________________________________________________________ .}
t30" | 40" RJ‘ 109” 40 ->I<- _______ 178 4#1 5” | e )
A e R S0
‘ €-R-------- > T w_ Low profile N
92 > HR 0102 Low profile HR 0130
~. HR 0122 (orHR0137)
Long &Taped Lowprofile ,,\ /‘ )
HR 0003 HR 0001 250 o7
: — — TN 4
O J138A coiled 4 loops with twist ofJ138A wire tie — HRO113"~_ -
few more coils up to Y with twist of J138A wire tie \A/
O P669A coiled entire length up to Y with twist of S..
P669A wire tie HR 0115 ‘*7(
L J20A coiled in one loop on top of J138A and P669A
bundles with taped wire tie around both coils and
J20A loop

Figure 5: Ch 2/3 FGB Y-Cable (stbd)
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EVA 3 BRIEFING CARD

EVA Prep

[]

N I B

Review Morning Timeline/Plan

Work With a Purpose

Pure O2 Protocol

Suit Donning Plan — special requests, boot bladder manipulation
Safer, MWS, Tools, CL, Bag Stowage in A/L

Airlock Depress Review

Procedure Review

J
J
J

[

(]

Egress Plan (tethers)

Order of Tasks (summary timeline)

Translation Paths, Fairleads

o Inch-worm comm with PAMA/PDGF

Hazards (no touch, no damage, keep outs, notes, cautions,

warnings)

o Sun sensors, FGB thrusters, CETA light, WETA, SASA, EVA
crane

Contingencies — section 16

o NZGLs, PAMA feet

Task Constraints, Potential Get-aheads

o FGB Y-cable order

Ingress Plan

Post EVA

0
U

Suit Doffing
Tool Reconfig Plan

Emergencies

0

0 Y O B

Comm Fail (hand signals), Term EVA, Abort EVA
EMU Malfunctions

Lost Tools/Crewmember (velocity and direction)
DCS

Safer Ops

Crew Rescue

FS 7-114

Reminders/Top Ten

[1 Gate Closed, Slider Locked, Tether Reel Unlocked
Pins Straight, No FOD, Good EMI

PGT Read-back, Turns and Torque with light
Worksite Departure — tethers and tools clear
Move Slowly — no hopping (slower is faster)
Body Position is Everything (use space)

Tether Awareness — all of them

Suit/Tool Awareness — BRT/PGT/ORU Stowage
Suit MAL — read down DCM messages
Discipline and Attention to detail until the end
Day/Night Checks (tethers, tools, visors)

N O I B

Contingency

(1 Coordinate with MCC-H on following connector demate ops
o Rats Nest connectors

= P132
= P140
= P141

o PMA1 power connectors
= FGB J16/P16
= FGB J21/P21
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EVA 3 INHIBIT PAD

Orbiter USosS (1)
ALL EVAs ALL EVAs
TCS (Not required, switch guard installed on EVA 1) PCU (PHALCON: Prior to Egress)
IV L12 1. V\TCS POWER - OFF
NOTE
Ku-Band Antenna (INCO: Prior to Egress) PCUs may require up to a 1-hr warmup 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
2. VKU-BAND EVA Protect Box — active following:

RCS (Not expected since not translating to Payload Bay)
If EV crew < 27 ft from FRCS
\Y 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
\Y; 4. V\RCS F — ITEM 1 EXEC (*)
VJET DES F1U — ITEM 17 (*
F3U - ITEM 19

)
*)
F2U — ITEM 21 (*)

Ground

ALL EVAs

Ground Radar (TOPO: Prior to Egress)

MCC-H 1. V\TOPO console, ground radar restrictions in place for EVA

FS 7-115

a. CCS PCU EVA hazard control FDIR enabled
b. No more than two arrays unshunted and oriented < 105°
from velocity vector
If one or both PCUs failed
2. No more than two arrays unshunted and oriented < 105°
from velocity vector

CUCU (Crew: Prior to Egress)

IV — (LAB104)
1. Ncb POWER A, B [two] — OPEN
2. \cb LINK 1,2 [two] — OPEN

And one of the following inhibit pairs:
POIC 3a. Express Rack 2 Locker 6 — Power Removed
3b. Express Rack 6 Locker 7 — Power Removed
OR
\ 4a. Express Rack 2 Locker 6 — OFF
4b. Express Rack 6 Locker 7 — OFF

MISSE 8 (POD: Prior to Egress)
POIC Prior to EV Hatch Open
1. ELC-2 ExPA-2 Discrete Channel 6 — Disabled

JEM (1)
ALL EVAs
ICS-EF Antenna (Prior to Egress)
SSIPC 1. ICS MOD - OFF
2. ICS UPC - OFF
3. ICS HPA - OFF
4. HPA ON and UPC ON commands are cleared (not present)
in the ICS stored command queue
EVA/134/FIN A



EVA 3 INHIBIT PAD (Cont)

USOS (2)

LOCATION DEPENDENT INHIBITS

Lab Window (Not expected)

\Y) If EV crew less than 10 ft from window or in window FOV,
close window shutter

Cupola Windows (Not expected)
\Y If EV crew less than 10 ft from window, coordinate shutter
opening/closing with EV crew and minimize time shutter is open

Mobile Transporter (ROBO: Prior to Egress)
MCC-H If EV crew < 1.5 meters from MT
1. \MT latched

Port SARJ (PHALCON: Prior to Task — STP-H3 and HPGT MLI)

MCC-H If EV crew working within 2 ft, outboard of SARJ or reqd per loads FR
1. VDLA (1) - LOCKED
2. All motor setpoints set to zero
3. All motors deselected

SSPTS (PHALCON: Prior to Task — FGB stbd Y-jumper install
Inhibit 1 not required, inhibits 2 and 3 from ~3:45 — ingress)
MCC-H If EV crew working within 2 ft of SSPTS cables
1. RPCM LA2A3B D RPC 1 — Open, Close Cmd Inhibit
2. RPCM Z14B A RPC 2 — Open, Close Cmd Inhibit
3. RPCM Z13B A RPC 2 — Open, Close Cmd Inhibit

TASK SPECIFIC

Ch 1/4 FGB Power Cable (PHALCON: Prior to Egress for RACU)
MCC-H 1. VRACU-6 — OFF
2. VRACU-5 - OFF
P17 (port Y-jumper, CH 1/4) — prior to task
1. ARCU 51 -0ON
2. ARCU 52, 53 and 54 — OFF
3. CHT 21 and 22 — OFF
4. CHT 23 and 24 - ON
5. RPCM Z14B_A RPC1 - Open, Close Cmd Inhibit
P16 — prior to task
1. MBSU-2, RBI-5 — Open, Close Cmd Inhibit

Ch 2/3 FGB Power Cable (PHALCON: Prior to Egress for RACU)
MCC-H 1. VRACU-6 — OFF
2. V\RACU-5 - OFF
P20 (stbd Y-jumper, CH 2/3) — prior to task
1. ARCU 53 - ON
2. ARCU 51, 52 and 54 — OFF
3. CHT 21 and 22 - ON
4. CHT 23 and 24 — OFF
5. RPCM Z13B_A RPC1 - Open, Close Cmd Inhibit
P21 — prior to task
1. MBSU-4, RBI-5 — Open, Close Cmd Inhibit

Node 3 J1 FGB and J2 FGB 1553 (ROBO: Perior to Egress)
MCC-H If any RWS active, cmd ‘Active Assert Backup’

COL (1)
ALL EVAs
HAM Radio (Crew: Prior to Egress)
[\ 1. HAM Radio — Deactivate
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EVA 3 INHIBIT PAD (Cont)

RSOS (1)
ALL EVAs ADDITIONAL ANTENNA INHIBITS FOR EVAs ON RSOS
SM Antennas (RIO: Prior to Egress) (LOCATION DEPENDENT)
\% 1. ARISS (Ham Radio) — Deactivate FGB Antennas
MCC-M 2. GTS-Deactivate MCC-M 1. NTORU [TOPY] — Deactivated
3. Napor (PCTIVI) — Deactivate 2. VTV System [TBC] — Deactivated

3. Radiotelemetry [EP-9LlY-8] — Deactivate

EVAs ON PMA1 OR RSOS (LOCATION DEPENDENT)

Soyuz TMA-20 (25S, No. 230) Thrusters
MCC-M 1. Inhibited

4. \TV System [KI1-108A] — Deactivated
5. \CNPMS [CUTHIM] — Deactivated
6. \KOMPARUS [KIC] — Deactivated

RSOS and RSOS Visiting Vehicle Antennas (Includes FGB, SM, DC-1, MRM-1,
MRM-2, Soyuz TMA-20 (25S, No. 230) Progress)
MCC-M 1. VKURS P [KYPC P] — Deactivated
2. VKURS A [KYPC A] — Deactivated
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EVA 3 NOTES/CAUTIONS/WARNINGS

NOTES

1. Boltinstall: 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. 85-ft safety tether retract force may
affect body positioning

7. CETA Cart brake handle wire ties
must be replaced after crew loading

CAUTION
ISS Generic Constraints

A. Avoid inadvertent contact with

1. Grapple fixture shafts (dry lube)

2. PIP pins

3. Passive UMAs

4, MBS/SSRMS/SPDM taped radiative
surfaces: VDU, ACU, JEU, LEU,
MCU, CRPCMs, and Cameras

5. SPDM SJEU, EP, OTCM, LEU, and
LEE VDU radiator surfaces

6. OTSD

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 < 14 in for hoses
with a diameter > 1 in

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

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

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

CAUTION
ISS Generic Constraints (Cont)

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

F. Other
1. ITT Cannon connector: On demated
connectors, do not rotate collar or
manipulate cable/connector using
collar or connector tool
2. MLI handholds are not rated for
crewmember translation loads
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EVA 3 NOTES/CAUTIONS/WARNINGS (Cont)

CAUTION
ISS Truss Constraints

A. Avoid inadvertent contact with
1. CETA lights (Z-93 paint)
[LAB,S1,NODE 1,P3,S3]
2. Deployed TUS cable [Zenith and
Nadir CETA rails]
SO0 aft face radiator
GPS antennas (S13 paint) [S0,JLP]
UHF antennas [LAB,P1]
ETCS radiator flexhoses and panels
[S1,P1]
EETCS/PV radiator flexhoses,
bellows and panels [P6,P4,54,S6]
8. SASA RF group [S1,P1]
9. Heat pipe radiators [Z1]
10. PCU cathode and HCA ports [Z1]
11. Ku-Band antenna (SGANT) dish [Z1]
12. CMG cover/shells [Z21]
13. FPMU [P1]
14. SASA high and low gain antennas
and radiator surfaces [Z1]
15. Deployed MISSEs
16. OTP on HAB Tray [SO0]

oghsw

N

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

CAUTION
ISS Truss Constraints (Cont)

C. Other

1.  EWIS antennas: Do not use as
handholds [NODE 1,LAB,P6,Z1]

2. Lubricant from Ku-Band SGANT
gimbals [Z1], CMGs [Z1], and RTAS
ground strap fasteners [P6,P4,54,S6]
can contaminate EMU

3. Prevent inadvertent contact of the
tether shuttle with ETRS when the
P3 tether shuttle stop is raised away
from the rail

CAUTION
ISS U.S. Pressurized Elements Constraints

A. Avoid inadvertent contact with
1. EVA crane [PMA1]
2. TCS reflectors [PMA2,PMA3]
3. APAS hardware [PMA2,PMA3]
4. CETA lights (Z-93 paint)
[LAB,S1,NODE 1,P3,S3]
UHF antennas [LAB,P1]
Open CBM petal covers, LAB and
Cupola window shutters
7. SO/NODE 2 fluid tray hardlines at
NODE 2 end, which are limited to 25 Ib

oo

B. Other
1. EWIS antennas: Do not use as
handholds [NODE 1,LAB,P6,Z1]
2. CBM petal covers may not be used
as handholds unless both launch
restraint pins are engaged
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EVA 3 NOTES/CAUTIONS/WARNINGS (Cont)

CAUTION
ISS I.P. Elements Constraints

COL
A. Avoid inadvertent contact with
1. COL ARISS and AIS antennas
[COL-Nadir]

—

EM

A. Avoid inadvertent contact with
1. GPS antennas (S13 paint) [SO,JLP]
2. Open JPM window shutter
3. JTVE, WVE/EVE, JEF VE cameras
4. JEMRMS taped radiative surfaces

[JEU,EE,Cameras]

JEM A/L target and pins

JEF ORUs and EFUs (paint and

lubricant)

7. MAXI front and top panel (paint)

8. SEDA-AP sensors (HIT, SDOM, and
AOM)

9. Trunnions and UCMs (paint and
lubricant) [JEF Payloads]

10. RAIDS covers on end of HREP

11. ICS-EF Ka-Band antenna dish

12. Small Fine Arm (SFA) (paint, coating
and lubricant)

o o

B. For structural reasons
1. Avoid kicking MMOD shields between
JLP and JPM
2. Avoid tool impact on ICS-EF sensor

CAUTION
Shuttle Constraints

A. Avoid inadvertent contact with

1.  OBSS and SRMS composite sections
joint torque arms, grapple fixture
shafts, and cable harnesses

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

3.  WVS antenna [ODS truss and PLB sill]

4. Payload bay and camera wire
harnesses, cables, cable guides,
and connectors

5. OBSS striker bars (drylube)

B. 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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EVA 3 NOTES/CAUTIONS/WARNINGS (Cont)

WARNING
ISS Generic Constraints

A. Avoid inadvertent contact with
1. Grapple fixture targets and target pins

B. Pinch
1.  NZGL connector linkage. Use caution
when mating/locking
2. ITT Cannon connector rotating
housing
3. PDGEF connector doors

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
configuration

3. Bail may kick back suddenly when
detent button is depressed if pressure
has built up in spring cavity

D. Sharp Edges
1. Inner edges of WIF sockets
2. APFR active WIF probes

WARNING
ISS Generic Constraints (Cont)

E. Thermal

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

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

3. Uncovered trunnion pins may be hot

4. SSRMS/MBS/SPDM operating
cameras and lights may radiate
large amounts of heat

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

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

7. PDGEF surfaces may not meet
touch temperature requirements
for unlimited contact when 3 <-70

WARNING
ISS Truss Constraints

A. Avoid inadvertent contact

1.  SSU, ECU, beta gimbal platform,
mast canister, SAW blanket boxes
unless the beta gimbal is locked and
the motor is turned off
Stay inboard of SARJ when active
Stay 2 ft from S1/P1 radiator beam
rotational envelope when beam is
free to rotate
Stay 5 ft from moving MT on face 1
Stay 3.3 ft from Ku-Band (SGANT
antenna) when powered
Stay 1 ft from top of STP-H3 (ELC3)
Deployed MISSEs and ORMATE-III RIW

wn

No gk

B. R

a

radiation exposure
Stay 3.6 ft from S-Band (SASA) high
gain antenna when powered [S1,P1]
Stay 1.3 ft from S-Band (SASA) low
gain antenna when powered [S1,P1]
Stay 1 ft from UHF antenna when
powered [LAB,P1]

C. Sharp Edges
1. Solar array blanket box [P6,S6]

w o nhpo=

3. Mating surfaces of EVA connectors o EEI0 2. Fastener threads on back of
Avoid side loads during connector Z1 U-jumper male FQD panel,
mating if nutplate cap missing
4. Back side of MMOD shield fasteners 3. gutboard MT rail attachment lug near
5. Spring loaded captive EVA fasteners 6 handrail 5333 and gap spanner
pring b 4. P2 connector on EWIS box TAA-06
(e.g., 6B-boxes, BMRRM, RTAs, [Zenith/Forward Corner 1 of P5 —
SARJ Covers); the end of the SARJ at 0 deg]
spring may protrude 5. Nickel coated braided copper
6. SPDM OTCM gripper jaws ground straps may contain
7. Keep hands away from SSRMS frayed wires [P6,P4,54,S6]
LEE/POA/SPDM LEE opening, snares, 6. MMOD strikes on Z1 toolboxes
and PDGF curvic coupling (teeth) 7. E(ajls/-\t Easgefr%?A logo below MBS
8. MMOD strikes on ISS exterior 8. AMS Star Trackers Baffles (2)
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EVA 3 NOTES/CAUTIONS/WARNINGS (Cont)

WARNING
ISS Truss Constraints (Cont)

D. Electrical Shock
1. Stay > 2 ft from ungrounded floating
connectors if powered
S0 EVA power cables (inside SO
Bay 00 Face 4, Bay 01 Face 3)
ESP-2 jumper (inside SO Bay 03
Face 4)

E. Thermal
1. ELC may exceed touch temperatures
when 3 > 75 deg

WARNING
ISS U.S. Pressurized Elements Constraints

A. Handrails
1. Handrails previously used for MISSE
attachment may not be used as a
safety tether point [A/L endcone
564 and 566, A/L Tank 2
Nad/Fwd and Port/Fwd, P6 5389]

B. Pinch
1. EV side of IV Hatch during Hatch
operation (also snag hazard) [A/L]
2. LAB and Cupola window shutters
and CBM petal cover linkages
during operation

C. RF radiation exposure
1. Stay 1 ft from UHF antenna when
powered [LAB,P1]

D. Sharp Edges

1. PMA umbilical launch restraints -
exposed bolt threads

2. Adjustable fuse tether (Fish Stringer)
buckles stowed in Node bag

3. Port/Aft portion of A/L circular HR
[HR 0506]

4. A/L HR 0537 (Eq Lock Zenith)

5. ESP-2HR 8012

6. PMM ROEU and ROFU panels
(zenith endcone)

WARNING

ISS U.S. Pressurized Elements Constraints
(Cont)

E. Thermal

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

2. 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

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

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

F. Electrical Shock
1. Stay > 2 ft from ungrounded floating
connectors if powered
SSPTS connectors include NOD1
Stbd/Fwd HR 0130, LAB Stbd/Fwd
HR 0273, PMA2 Stbd

G. Fluid QDs
1. Do not translate on gap spanners
restraining NODE 3 — LAB NH3
jumpers
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EVA 3 NOTES/CAUTIONS/WARNINGS (Cont)

WARNING
ISS I.P. Elements Constraints

COL
A. Avoid inadvertent contact with
1. SOLAR [COL EPF]

B. Thermal
1. Columbus end cones may violate
touch temperature constraints when
-75<B<-600r60=<pB=<75

—

EM

A. Avoid inadvertent contact with
1. ICS-EF sensors

B. Pinch
1. JPM window shutter linkages
during operation
2. JEM cameras (JVTEs, EVE,
WVE, and JEF VEs)

3. JEM EFU latching arms

4. JEF SSE latch

5. ICS-EF antenna boom

6. SEDA-AP mast

7. SMILES antenna rotating area

8. HREP hinge sides and RAIDS
pinch areas

9. JEMRMS EE

10. JEMRMS Small Fine Arm (SFA)

joints and booms

WARNING
ISS I.P. Elements Constraints (Cont)

JEM (Cont)

C. Sharp Edges

Interior of JEMRMS HRMs
JEMRMS EE opening and snares
JEM A/L hatch corners

ICS-EF AHM gears

MAX]I visual star camera

SMILES baffles (two), baffle base bare
bolts, and Cold Sky Terminator (CST)
HREP baffles (four) [Star tracker
aperture Zenith and three instrument
baffles Aft]

8. SFA Electro-Mechanical GF (EMGF)

oukhwN =~

N

D. RF radiation exposure
1. Stay 0.3 ft from Fwd/Aft JPM PROX
antenna

E. Thermal
1.  JPM Port End Cones and JLP Port
Nadir may violate touch temperature
constraints when 3 > 60 deg
2.  JEMRMS/JTVE/JEFVE operating
cameras and lights may radiate
large amounts of heat

Shuttle Constraints

A. Arcing/Molten Debris
1.

B. Pinch
1.

C. RF radiation exposure
1.

2.

WARNING

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

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

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

PRLA operation [PLB]

Stay 3.28 ft from S-Band antenna
when powered

Stay 1 ft from top and side of UHF
PLB antenna radome surface when
in high powered mode [ODS truss]
Stay 0.33 ft from top and side of
UHF PLB antenna radome surface
when in low powered mode

[ODS truss]

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

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]
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EVA 3 NOTES/CAUTIONS/WARNINGS (Cont)

WARNING
Shuttle Constraints (Cont)

D. 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]

E. 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

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

G. Lasers
1. Do not look at LDRI diffuser or
LCS laser aperture window
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EVA 3 EGRESS/SETUP (00:40)

IVISSRMS

EV1 (Drew)

EV2 (Spanky)

2. Day/Night Cycles

3. Start WVS Recorders

PET (30 min) __ :

1. MMOD/general damag
2. Discoloration

3. Tack Stitching

4. Red Band

L R

L

1. Record PET Starttime __ :

4. Start Hatch Thermal Cover clock

5. Inspect Load Alleviating Straps for:

e

og B Bo

S0 Port, S0 Port,
Outbd Strut Inbd Strut

Initial Configuration:
1. Al gates closed & hooks locked
O R Waist Tether to A/L int D-ring ext

Initial Configuration:
1. Al gates closed & hooks locked
U R Waist Tether to UIA D-ring

Avoid inadvertent contact with grapple fixture target, target pin, connector doors,

and PDGEF curvic coupling (teeth)

WARNING

EGRESS (00:15)
2. Open hatch thermal cover
3. Egress A/L (toward fwd curved HR)

4. Perform LAS inspection on EV2 ST Pack (aft D-ring)

O LAS; QO vYellow hook on Green ERCM
0 LAS; 0O Green hook on Red ERCM

5. RET to ST Pack
6. Attach RED hook to EV2 R D-ring ext
0 VGate closed, hook locked, reels unlocked,
release RET
7. Give EV2 GO to release Waist Tether

8. Perform LAS inspection on EV1 ST Pack
O LAS; QO VYellow hook on Green ERCM
Q LAS; QO Green hook on Red ERCM

9. RET to ST Pack on fwd/stbd curved HR stanchion

10. Attach RED hook to L D-ring ext
O VGate closed, hook locked, reels unlocked,
release RET

11. Release R Waist Tether from A/L int D-ring ext

EGRESS (00:15)

2. Partially egress A/L hatch to allow EV1 to attach
RED hook to R D-ring ext

3. On EV1 GO, release Waist Tether from UIA D-ring

4. Relocate sm hook of Lg-sm RET to UIA D-rings

5. Egress A/L with ORU+C/L bag bundle
6. Attach ORU+C/L bag bundle on BRT w/RET
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EVA 3 EGRESS/SETUP (00:40) (Cont)

IVISSRMS

6. Postcrew egress:
WVS Software:
Select page — RF camera
Sel ‘Advanced Controls’
S-Band Level (two) — Max

7. Stop Hatch Thermal Cover clock
PET (30 min) __:

16

SET

17.
18.

19.

EV1 (Drew) EV2 (Spanky)
12. Perform buddy checks 7. Perform buddy checks
VMWS tabs up, BRT tab up, tether configs VMWS tabs up, BRT tab up, tether configs

13. Verify SAFER config 8. Verify SAFER config

Q VL handle down (MAN ISOL Vv — Open) Q VL handle down (MAN ISOL Vv — Open)

Q VR handle down (HCM — Closed) Q VR handle down (HCM — Closed)
14. \WVS — green LED 9. YWVS —green LED
15. Close hatch thermal cover

CAUTION

Avoid inadvertent contact with zenith PMA1 MDM and above 22" of EVA crane

WARNING
Avoid contact with FGB sun sensors (possible sharp edges)

UP (00:25)

EV2 translate first, then translate aft/zenith on
Crewlock to the Cable bag

Retrieve Cable bag, stow on BRT w/RET
Translate to FGB zenith/aft

Stow Cable bag across FGB HRs 1037 and 1032
(handle port)

(Translate to PDGF worksite — PDGF Setup)

SETUP (00:25)

10.

11.

12.
13.

14.

15.

16.

Translate to FGB/MRM1 interface

U Fairlead on E/L HR 0510 (zenith of trunnion pins)

O Fairlead on NOD1 HR 0119 (end cone radial HR)

O Translate nadir/port on PMA1

Attach GREEN hook to PMA1 HR 0013

0 VGate closed, hook locked, reels unlocked,
release RET

Release ORU bag taped hooks from C/L bag
Stow Medium ORU bag on PMA1 HRs 0011 and
0012 (hinge ISS fwd)

Install gap spanner on PMA1 HR 0010 and FGB
vertical HR 1050

Remove C/L bag from ORU bag by releasing

C/L bag taped hook from ORU bag

Stow C/L bag on MRM1 curved HR
(Retrieve long wire tie — PDGF Setup)
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PDGF SETUP (00:30)

IVISSRMS

EV1 (Drew)

EV2 (Spanky)

Planned PET 00:40

PDGF SETUP (00:30)

1.

Translate to PDGF worksite

Receive MLI and wire tie from EV2

Remove remaining PAMA and VSC MLI from FGB
and stow on EV2 wire tie; twist wire tie to ensure
each MLI is captured (3 twists after last MLI)

O PAMA 1 B PAMA2 B PAMAS3
Q VSC (small) QO VSC (large — Ushape)

Translate zenith on FGB to FGB bracket

Bundle/stow MLI on FGB bracket

O 1 long wire tie to MLI tether point, around bundle
and bracket (as tight as possible)

U 1 long wire tie to bracket, around bundle and
through MLI tether loop (as tight as possible)

U Stow MLI under bracket

(5« WVS of the temp stow config

(Translate to A/L — Retrieve PAMA/PDGF)

PDGF SETUP (00:30)
1.
2.

3.

5.

7.

Retrieve pre-configured long wire tie from C/L bag
Translate to PDGF worksite

Remove PAMA and VSC MLI from FGB and stow on

wire tie; twist wire tie to ensure each MLI is captured

I PAMA 1 d PAMA 2 d PAMA3
VSC (small) @ VSC (large)

Transfer MLI and wire tie to EV1

Retrieve Russian ratchet from C/L bag
0 VRatchet in Open
Remove PAMA caps (3 total):
O Pull and rotate T-handle (release secondary lock)
O Engage ratchet to cap; pull test
O Remove cap (ccw) and stow in trash bag
(pull ratchet release tab)

a PAMA1 a PAMA2 O PAMAS3
Visually inspect PAMA mating surfaces (3)
a PAMA1 a PAMA2 O PAMAS3

Stow Russian ratchet in C/L bag

(Translate to A/L — Retrieve PAMA/PDGF)
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RETRIEVE PAMA/PDGF (00:20)

IVISSRMS

EV1 (Drew)

EV2 (Spanky)

Planned PET 01:10

1.  Start Hatch Thermal Cover clock
PET (30 min) __ :

2. Stop Hatch Thermal Cover clock
PET (30 min) __ :

RETRIEVE PAMA/PDGFE (00:20)

1.

oakwb

Translate to A/L, go first

Glove Check
Open hatch thermal cover

Retrieve the PAMA/PDGF
Close thermal cover

RETRIEVE PAMA/PDGFE (00:20)

1.

Translate zenith/stbd over PMA1 to A/L, EV1 goes
first

2. Glove Check
Attach Lg-sm RET to PAMA handhold at foot 1
3. Attach R Waist Tether to PAMA handhold at foot 3
4. Verify EV1 SAFER configuration
Q VR Handle down (HCM door — Closed)
Q <L Handle down (MAN ISO Valve — Open)
WARNING

incidental or unlimited contact

During translation, PDGF surfaces may not meet touch temp requirements for

and PDGF curvic coupling (teeth)

Avoid inadvertent contact with grapple fixture target, target pin, connector doors,

Inch worm PAMA/PDGF toward Node 1
 EV2 leads translation
O Fairlead EV2'’s tether on E/L HR 0510

Attach GREEN hook to Node 1 HR 0119, inbd

stanchion

0 VGate closed, hook locked, reels unlocked,
release RET

Inch worm PAMA/PDGF to PDGF Worksite

O Fairlead on PMA1 HR 0005

(EV1 is at zenith worksite)

Inch worm PAMA/PDGF toward Node 1
Q Verify grapple shaft away from structure
U Lead translation

Maintain control while EV1 drops his GREEN

Inch worm PAMA/PDGF to PDGF Worksite
U Translate zenith over FGB, then nadir/port
to worksite

(EV2 is at nadir worksite)
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PAMA/PDGF INSTALL (00:15)

IVISSRMS

EV1 (Drew)

EV2 (Spanky)

Planned PET 01:30

PAMA/PDGF Alignment:
Foot 1: Zenith
Foot 2: Nadir/Aft
Foot 3: Nadir/Fwd
Target Pin: Aft
Horseshoe/PDGF Harness: Fwd
EV1: Zenith
EV2: Nadir

PAMA/PDGF INSTALL (00:15)
1. Align PAMA/PDGEF for install
U Foot 1 zenith
O Target pin aft
O Harness fwd

2. Verify ST clear of PAMA install

NOTE
Soft dock in any order; hand tighten feet in desired 1-2-3 order

3. Install PAMA foot 1 to soft dock

| |[4. Hand tighten PAMA foot 1, ~3-4 turns to hardstop,

back off ¥z turn
0 PAMAFoot1____

5. Receive PAMA cheater bar from EV2
6. Place final torque on PAMA foot 1
Q Black-on black
7. Engage secondary lock on PAMA foot 1
U Pull and rotate T-handle 90°
O Confirm T-handle pin on knurled portion of foot
8. Transfer PAMA cheater bar to EV2

(Release VSC/Power Cables from PDGF — VSC Install)

PAMA/PDGF INSTALL (00:15)
1. Align PAMA/PDGEF for install
O Foot 2 nadir/aft
O Target pin aft
O Harness fwd

2. Verify ST clear of PAMA install

3. Install PAMA foot 3 to soft dock
4. Install PAMA foot 2 to soft dock

5. Hand tighten PAMA foot 2, ~3-4 turns to hardstop,
back off %2 turn
0 PAMAFoot2

6. Hand tighten PAMA foot 3, ~3-4 turns to hardstop,
back off %2 turn
O PAMAFoot3_

7. Retrieve PAMA cheater bar from C/L bag

8. Place final torque on PAMA feet 2 and 3, in any order
Q Foot 2 Vblack-on black
O Foot 3 Vblack-on black
9. Engage secondary lock on PAMA feet 2 and 3
U4 Pull and rotate T-handle 90°
dQ Confirm T-handle pin on knurled portion of foot

10. Transfer PAMA cheater bar to EV1

11. Receive PAMA cheater bar from EV1, stow in C/L bag

(Retrieve VSC — VSC Install)
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VSC INSTALL (00:30)

IVISSRMS EV1 (Drew) EV2 (Spanky)
Planned PET 01:45 VSC INSTALL (00:30) VSC INSTALL (00:30)
1. Release wire tie from PDGF above foot 1 for 1. Translate to Med ORU bag
VSC/J18/J19 cables
2.  Route VSC/J18/J19 cables zenith; temp stow cables WARNING

on FGB HR 1050 using J18 wire tie Avoid contact with exposed VSC surfaces: Grounding

tabs, seals, bolt threads and connectors

2. Retrieve VSC and PGT from Med ORU bag

3.  Remove MLI from VSC; let MLI RET retract back
into ORU bag

3. Assist EV2 with VSC install as reqd 4. Inspect following for FOD or damage:

0 VSC mounting bracket

U VSC bottom and connectors

5. Install VSC into bracket with tether point ISS fwd
(J2 & J3 connectors are zenith)

1.  Record VSC bolt data: 6. Configure PGT:
Bolt Turns Torque (ft-lb) [B1 (12.0), CW2, 30.5] 6-in ext 7/16

VSC | (11) (12.0) 7. «Engage VSC bolt to hard stop, 11 turns
4. Retrieve VSC connectors from FGB HR 1050 8. Retrieve FO video cable from PMA1 HR 0006 (fwd/port)
5.  Remove MLI caps from PDGF harness connectors O Route FO video cable nadir of crane
P2, P3, and P4 (lanyarded) 9. RET, remove FO video cable cap
6. Mate PDGF harness connectors P2, P3, and P4 10. Mate FO video cable connector P1 to VSC J1
to VSC (VGood pins & EMI band; no FOD) Q VSafety Tether clear
O PDGF harness P2 —|— VSC J2 0 VGood pins & EMI band; no FOD
U PDGF harness P3 —|« VSC J3
O PDGF harness P4 —|— VSC J4 11. Stow FO cap on Fish Stringer and PGT in Med ORU bag
7. Assist EV2 with VSC thermal cover install 12. Retrieve VSC thermal cover (hard) from Med ORU bag

13. Unfold thermal cover MLI flaps

NOTE
Verify connector MLI caps do not interfere
with VSC thermal cover install

14. Install VSC thermal cover on VSC (handle single
stripe zenith, double stripe nadir)
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VSC INSTALL (00:30) (Cont)

IV/ISSRMS
]

EV1 (Drew)

EV2 (Spanky)

8.

Glove Check

(Translate to FGB zenith — Port FGB Y-Cable Install)

15.
16.

17.

18.

Attach VSC thermal cover Velcro to FGB MLI
Attach Russian tether to PAMA foot 1 and foot 3
handholds

Wire tie slack in FO video cable to PMA1 HR 0006
O Verify wire tie accommodates multiple cables

Glove Check

(Translate to FGB zenith — Port FGB Y-Cable Install)
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NOD1/FGB CH 1/4 CABLE INSTALL (PORT) (00:45)

IVISSRMS

EV1 (Drew)

EV2 (Spanky)

Planned PET 02:15
1.

Verify inhibits in place:

VP16/P17/P18 Inhibited

Ch 1/4 - Port

J17A
FGB

PG61A
Node 1 aft/nadir

J131A
Node 1 fwd/zenith

CAUTION
Avoid inadvertent contact with PMA1 MDM, FGB Sun sensors, and above 22" of EVA crane

CH 1/4 CABLE INSTALL (PORT) (00:45)

1. Translate to FGB zenith, Node 3 Cable bag

2. Retrieve Port FGB cable from bag (J17A),
nearest to bag HR
0 RET to cable before releasing Velcro strap
Wire tie J17A connector to PMA1 HR 0009

4. Transfer rest of cable to EV2

5. Assist EV2 with clearances

6. Untwist P661A wire tie to retrieve nadir cable caoll
(P661A)

7. Translate nadir to Node 1 aft endcone while
routing cable

8. Wire tie cable to HR 0118

9. Demate P661 from Node 1 J661; do not mate P661A

Q P661 «|— NOD1 J661
Wire tie P661 and P661A connectors to Node 1
HR 0107

NOD1 Aft/Nadir

LS

HR 0115 i

A

HR 0107

P661 to J661
(NOD1 Port)

P669 to J669
(NOD1 Stbd)

NOTE
Ensure Safety Tethers are routed above all electrical connections

CH 1/4 CABLE INSTALL (PORT) (00:45)

1.

2.
3.
4.

Translate to FGB zenith

Retrieve cable from EV1
Attach taped wire tie to PMA1 HR 0006
Retrieve fwd cable coil (J131A)

CAUTION
Avoid inadvertent contact with Node 1 aft CETA Light

5.

Translate to Node 1 fwd endcone under Rat’s nest
while routing cable

0 Fwd/port to Node 1

O Fwd along Node 3 stbd endcone

O Stbd onto Node 1 fwd endcone
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NOD1/FGB CH 1/4 CABLE INSTALL (PORT) (00:45) (Cont)

IVISSRMS

EV1 (Drew)

EV2 (Spanky)

2.

3.

d P661 demated
d P131 demated

Give EV1 GO for demate of P17 and

P18

a J17A mated
Give EV2 GO to mate J131A

M Broom Clip

11. Translate to PMA1/FGB zenith connector panel

12. On IV GO: Demate FGB P17 and P18 connectors

from PMA1/FGB panel (zenith)

Q FGB P17 «|— PMA1J17

Q FGB P18 «|— PMA1J18

Pull FGB P18 cable out from under SVS target

U Release cables (P16/P17) as reqd from broom
clip to provide additional slack

O If need to demate P16, contact MCC-H

13.

14. Remove cap from FGB Y-cable connector J17A
15. Mate FGB Y-cable J17A connector to FGB P17
\VGood pins & EMI band; no FOD
Q FGBJ17A —|«— FGB P17

16. Install cap on FGB J17

17. Route P18 cable port under FGB HR toward PDGF
(HR 1030)

Remove MLI cap from PDGF harness connector J18
(lanyarded)

Mate FGB P18 to PDGF harness J18

O Verify all ST routed over the cables

0 VGood pins & EMI band; no FOD

Q PDGF J18 —|< FGB P18

Move dust cover in place around mated connector;

adjust wire tie as reqd

O Verify no metal portion of connectors is exposed

18.

19.

20.

6. Demate W36B cable connector P131 from Node 1
J631; do not mate P131A

Q P131 «—|]— NOD1 J631

Remove cap from FGB cable connector J131A
Install cap on Node 1 J631

© N

ENGAGE CABLE
DEPLOYMENT OF

W36B-P131 to J631
(NOD1 Port)

W32B-P138 to J638
(NOD1 Stbd) f

10. On IV GO, mate FGB cable connector J131A to
floating cable P131
0 VGood pins & EMI band; no FOD
O FGB J131A —|— P131

11. Wire tie cable at following HRs as translate back to

PMA1:

U Node 1 HR 0139 (fwd/port endcone — J131A
wire tie)

O Node 1 HR 0129 (fwd/port near trunnion —
low profile wire tie)

O Node 1 HR 0121 (aft/port base of CETA light —
low profile wire tie)
Position the cable so that it is as flush
as possible to Node 1 port

d PMA1 HR 0006 — any excess slack
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NOD1/FGB CH 1/4 CABLE INSTALL (PORT) (00:45) (Cont)

IVISSRMS

EV1 (Drew)

EV2 (Spanky)

4.

On EV1 GO, give MCC-H GO to
power up FGB Ch 1/4 and P18

21.
22.
23.

24.

25.
26.

27.

(Translate to PMA1 HR 0011 — 1553 Data Cable Install)

Translate nadir to Node 1 aft endcone

Remove cap from FGB cable connector P661A
Mate port FGB cable connector P661A to Node 1
J661

0 VGood pins & EMI band; no FOD

O FGB P661A —|«<— NOD1 J661

Install cap on floating cable connector P661

Notify IV complete with Ch 1/4 connector ops

Wire tie cable at following HRs as translate back to

PMA1:

O Node 1 HR 0107 (P661 wire tie)

4 Node 1 HR 0118 (aft/port endcone — low profile
wire tie)

Glove Check

12. Glove Check

(Retrieve 1553 cable — 1553 Data Cable Install)
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1553 DATA CABLE INSTALL (00:45)

IVISSRMS

EV1 (Drew)

EV2 (Spanky)

Demated

channels

Planned PET 03:00

1. Give MCC-H GO to check both data

2. Consumable tag up with MCC-H

1553 DATA CABLE INSTALL (00:45)

Translate to PAMA/PDGF between foot 2 and 3
Release wire tie from PDGF for the 1553 cables

Route PDGF harness cables toward PMA1 HR 0011
Q Verify ST routed over the cables

Remove caps (4); verify caps are securely wire tied
to cables

Mate 1553 cable connectors to PDGF harness and
lock connector:

0 YGood pins; no FOD

U PDGF harness 1800-X54 —|« J54 (Bus A)

U PDGF harness 1800-X53 —|— J53 (Bus B)

NOTE
Russian connectors reminder:
— Verify lock is in Open position
— Align arrows on connector shells
— Push connectors together
— Rotate connectors ~1/4 turn
— Verify arrow on plug points to white
mark on socket
— Slide lock closed

Secure FPP booties around 1553/PDGF harness
connections; adjust wire ties as reqd

Wire tie any slack to PMA1 HR 0011 using
integrated PDGF harness wire tie

Relocate C/L bag to FGB zenith HR
Glove Check

(Translate to Node 3 Cable bag — Stbd FGB Cable Install)

1553 DATA CABLE INSTALL (00:45)

1. Retrieve 1553 cable and fish stringer from Med
ORU bag

U RET to connector bail or cable

Untwist taped wire tie to release Node 3 end
Attach taped wire tie (FGB end) to PMA1 HR 0011
Translate nadir/port to Node 3 connector panel
(along Node 1 HR 0118), reel out 1553 cable as reqd

5. Temp stow fish stringer

6. Remove Node 3 terminator MLI (2); stow on
fish stringer
a J1FGB 0 J2FGB

7. Remove Node 3 terminator caps (2) from aft
avionics panel; stow on fish stringer
U Terminator cap < |— Node 3 J1 FGB
U Terminator cap <|— Node 3 J2 FGB

hon

8. Remove cap from 1553 P1 cable; stow on
fish stringer

9. Mate 1553 cable P1 to Node 3 J1 FGB
Q VGood pins & EMI band; no FOD
0 1553 cable P1 —|— J1 FGB (Node 3)

10. Remove cap from 1553 P2 cable; stow on fish stringer
11. Mate 1553 cable P2 to Node 3 J2 FGB

0 VGood pins & EMI band; no FOD

Q 1553 cable P2 —|« J2 FGB (Node 3)
12. Retrieve fish stringer

13. Wire tie 1553 cable and any slack to Node 1 HR 0118
(low profile wire tie) and PMA1 HR 0006

14. Translate to Med ORU bag; stow fish stringer in
Med ORU bag

15. Glove Check

(Translate to FGB zenith — Stbd FGB Cable Install)
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NOD1/FGB CH 2/3 CABLE INSTALL (STBD) (01:05)

IVISSRMS

EV1 (Drew)

EV2 (Spanky)

Planned PET 03:45

1. Verify inhibits in place:
VSSPTS Inhibited
\VP19/P20/P21 Inhibited

Ch2/3 - Sthd

1204
FGB

PG69A
Node 1 aft/nadir

J138A
Node 1 fwd/zenith

CAUTION

Avoid inadvertent contact with PMA1 MDM and FGB Sun sensors.
Ensure Safety Tethers are routed above all electrical connections

CH 2/3 CABLE INSTALL (STBD) (01:05)

1.
2.

B

©ooND O

11.
12.

13.

HR 0107

Translate to Node 1 stbd

Retrieve GREEN hook from Node 1 HR 0119

0 VGate closed, hook locked, reels unlocked,
release RET

Translate to FGB zenith, Node 3 Cable bag
Retrieve Stbd FGB Y-cable from bag (J20A)
U RET to cable before releasing Velcro strap
Untwist taped wire tie to release cable bundles
Transfer Node 1 fwd bundle (J138A) to EV2
Attach taped wire tie to PMA1 HR 0003
Retrieve nadir cable bundle (P669A)

Attach low profile wire tie to PMA1 HR 0001

Translate to Node 1 aft/nadir while routing cable

O Fwd to Node 1 aft endcone

O Nadir using aft endcone HRs

Wire tie cable to Node 1 HR 0113

Demate P669 from Node 1 J669; do not mate P669A

O P669 «|— NOD1 J669

Wire tie P669 and P669A connectors to Node 1 HR

0115
) e Y5 S -

] NOD1 Aft/Nadir

8

NN
=l

P661 to J661 P669 to J669

(NOD1 Port) (NOD1 Stbd)

CH 2/3 CABLE INSTALL (STBD) (01:05)

1. Translate to PMA1 nadir
2. Retrieve GREEN hook from PMA1 HR 0013
O VGate closed, hook locked, reels unlocked,
release RET
3. Translate to FGB zenith from stbd side

4. Retrieve Node 1 fwd bundle (J138A) from EV1
CAUTION

Avoid inadvertent contact with WETA antenna

on NOD1 and spare SASA hi-gain and lo-gain

antennas on Z1 stbd

WARNING
E/L HR 0537 has MMOD strike

5. Translate to Node 1 fwd endcone under Rat’s nest
while routing cable
O Fwd/stbd to Node 1
O Fwd along E/L, over HPGTs
O Port onto Node 1 fwd endcone
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NOD1/FGB CH 2/3 CABLE INSTALL (STBD) (01:05) (Cont)

IVISSRMS

EV1 (Drew)

EV2 (Spanky)

2.

3.

a
a

P669 demated
P138 demated

Give EV1 GO for demate of P19 and 20

port

a

M Broom Clip

P20A mated

Give EV2 GO to mate J138A

14.

15.

16.

19.

20.

21.

22.

23.

Translate to PMA1/FGB zenith connector panel

On IV GO: Demate FGB P19 and P20 connectors
from PMA1/FGB panel (zenith)

Q FGB P19 «|— PMA1J19

Q FGB P20 «|— PMA1J20

Pull FGB P19 cable out from under SVS target

U Release cable (P21/P20) as reqd from broom clip
to provide additional slack

O If need to demate P21, contact MCC-H

Remove cap from FGB Y-cable connector J20A
Mate stbd FGB cable connector J20A to FGB P20
Q VGood pins & EMI band; no FOD

O FGB J20A —|«— FGB P20

Install cap on FGB J20

Route P19 cable port under FGB HR toward PDGF
(HR 1030)

Remove MLI cap from PDGF harness connector J19
(lanyarded)

Mate PDGF harness J19 to FGB P19

0 VGood pins & EMI band; no FOD

Q PDGF J19 —|«+ FGB P19

Move dust cover in place around mated connector;
adjust wire tie as reqd

U Verify no metal portion of connectors is exposed

R

. On IV GO: Mate FGB cable connector J138A to

. Wire tie cable at following HRs as translate back to

NOTE
Best worksite position is inverted;
Right hand on connector, Left hand on tray

Demate W32B cable connector P138 from Node 1
J638; do not mate P138A
O W32B P138 «|— NOD1 J638

Remove cap from FGB cable connector J138A
Install cap on Node 1 J638
Stand by for IV GO on connector mating ops

J“é’ NOD1 Fwd/Zenith

W36B-P131 to J631
(NOD1 Port)

W32B-P138t0 J638 | | ———————
(NOD1 Stbd) N

floating cable connector P138
0 VGood pins & EMI band; no FOD
O FGB J138A —|— P138

PMA1:

O Node 1 HR 0130 (fwd/stbd — J138A wire tie)

O Node 1 HR 0122 (aft/stbd — low profile wire tie)
(near Z1 pool handle)
Position cable so that it is as flush as possible
to Node 1 stbd

U Node 1 HR 0102 (low profile wire tie)

0 PMA1 HR 0001 — any excess slack
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NOD1/FGB CH 2/3 CABLE INSTALL (STBD) (01:05) (Cont)

IVISSRMS

EV1 (Drew)

EV2 (Spanky)

4.

On EV1 GO, give MCC-H GO to
power up FGB Ch 2/3 and P19

24.
25.

26.
27.
28.

290.

30.

31.

32.

Retrieve caps from C/L bag
Install caps on FGB J18 and J19

Translate nadir to Node 1 aft/nadir
Remove cap from FGB cable connector P669A
Install cap on floating cable connector P669

Mate FGB cable connector P669A to Node 1 J669
Q VGood pins & EMI band; no FOD
O FGB P669A —|« NOD1 J669

Notify IV, complete with Ch 2/3 and FGB P19
connector ops

Wire tie cable at following HRs as translate back
to PMAT:

O Node 1 HR 0113 (low profile wire tie)

Glove Check

(Translate to PAMA/PDGF — Cleanup and Photos)

12. Glove Check

(Translate to A/L — Tool Stow)
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FGB AND PDGF PHOTOS/CLEANUP (00:40)

IVISSRMS EV1 (Drew)
Planned PET 04:50

CAUTION
Avoid inadvertent contact with grapple fixture shaft

PHOTOS/CLEANUP (00:10)

1. Take photos of the following FGB Thruster areas, as daylight and worksite access permit:
O Entire FGB port thruster cluster: Multiple angles
U Individual thrusters: Exterior cone
O Individual thrusters: Interior nozzle and throat

2. Inspect cabling around FGB PDGF; ensure cables clear of mating interfaces and plane; use wire ties as reqd
to secure cables in place
3. Wire tie any excess slack in any cabling

4. Take photos of following PDGF areas, as daylight and worksite access permit:
O PDGF worksite closeout
Q Cable routing
O PDGF mating surface clearance

CLEANUP (00:30)

. Retrieve grapple shaft cover/wire tie/RET from PDGF; stow in Med ORU bag
6. Retrieve gap spanner; stow in Med ORU bag

7. Perform bag inventory of Med ORU bag

8. Stow Med ORU bag on BRT w/RET

(83}

1. Perform bag inventories: 9. Translate to A/L
(Ref FS 7-___ for Final Inventories) 10. Stow Med ORU bag near A/L
11. Translate to FGB zenith, C/L bag
12. Perform bag inventory of C/L bag
13. Stow C/L bag inside Node 3 Cable bag
14. Close Node 3 Cable bag, stow on BRT w/RET

15. Translate to A/L
16. Open hatch thermal cover
17. Stow bags in A/L:
0 Med ORU bag
0 Node 3 Cable bag w/C/L bag
18. Close hatch thermal cover

(Translate to P3 Bay 20 - STP-H3 Photos)
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A/L TOOLBOX TOOL STOW (00:40)

IVISSRMS

EV2 (Spanky)

Planned PET 04:50

A/L TOOLBOX TOOL STOW (00:40)
Translate to A/L, watch for EV1 ST
Open hatch thermal cover
Retrieve Tool Stow C/L bag

Close hatch thermal cover
Translate to A/L Toolboxes

NOTE
Tether to toolboard prior to removal

agRrwbd=

Stow C/L bag on stbd/nadir door
Retrieve and temp stow fish stringer
Stow following tools in the Port A/<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>