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EWA MATERIAL MIXING (00:10)

CAUTION
1. Do not touch foam tip and minimize exposure time (cover open).
This prevents foam tip contamination
2. Do not open main valve. This prevents air ingestion (material
foaming)
3. Do not rotate EWA preload knob

Unstow EWA caddy
Remove EWA from caddy; record S/N

N —

CAUTION
Do not side load stir stick handle during mixing

Release stir stick cams in preload knob; pull out stir stick handle
Pump stir stick vigorously 20 full cycles

Reseat stir stick handle in preload knob

6. VStir stick cams re-engaged

7.\Trigger safety locked

ok w

NOTE
With rigid tip cover open, risk of bumping main valve open is increased

8. Open tip cover, secure in detents

9. Inspect foam tip for debris or tearing
10. Close tip cover
11. Record fluid quantity

12. VFluid quantity and preload indicators touching (no preload)
13. Stow EWA in caddy

14.Integral RET connected to EWA tether point

15. Temp stow EWA caddy

16. Report EWA S/N, fluid quantity and any anomalies

Fluid Quantity Indicator

Stir Stick _ Preload Indicator
Handle e,

Stir Stick
Cams

FS 13-46 EVA/118/FIN B
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TPS REPAIR CAUTIONS AND WARNINGS

CAUTION

1. Avoid TPS contact when possible to prevent TPS damage, but if contact is required or incidental:
a. Damaged tile RCG can cut glove RTV; it does not damage underlying protective layers
b. If touching the tile is required to react loads, use a light touch with the glove knuckles or a distributed finger load (several fingers, so all the
load isn’t carried through a single finger)
c. Report inadvertent TPS contact and give MCC a report on the new status of the TPS (and EMU fingertips, if required)
2. To prevent TPS damage while protecting for case of ‘popping out’ of a foot restraint:
a. Install local tether (e.g., waist tether) to foot restraint in case of inadvertent boot release from foot restraint
b. When possible, get confirmation from assisting crewmember that EV boots are secure in APFR
c. EVin foot restraint should remember to maintain outboard heel pressure, especially during maneuvers and body rotations
d. Unless based on boom, avoid the ingress aid (ingress aid might be required for boom operations due to higher likelihood of inadvertent boot
release from APFR)
e. If boots come free, do not attempt re-ingress near TPS; ingress away from structure with an ingress aid or tether, or perform assisted ingress
at structure
3. Two handed operations require EV to be very close to TPS — assisting EV, if nearby, should watch clearances closely

WARNING

1. TPS component powder and fibers (from tile, gap fillers, RCC) are a skin irritant in smaller quantities and an inhalant irritant in large quantities. Wipe
known or suspected contaminants from gloves
2. Loss of UHF communication between EV and IV may occur, esp. under PLB doors and in some areas close to Orbiter belly
a. Even with analysis showing complete comm coverage through a particular trajectory, establish strict comm protocol with RMS operator near
TPS (e.g., ‘continue, continue’) to ensure RMS operator can identify loss of comm. Consider using body coordinates for GCA close to the
worksite due to the limited directional cues
b. EV should be prepared to give ALL STOP hand signals in WVS or other camera if voice comm lost
c. MCC may issue ALL STOP if EMU biomed signal lost
3. If EMU cooling is lost and the crewmember is in a remote location on the boom or arm (might not make it back to the airlock within 30 min),
periodically close the DCM purge valve and open the helmet purge valve to conserve O2. For every two minutes that the helmet purge valve is open
instead of the DCM valve, the 30-min limit can be increased by 1 min
4. Avoid EMU MLI contact with RCC when temperatures are predicted to be out of limits to avoid MLI and bladder damage (glove contact is okay)
5. See GENERIC NOTES, CAUTIONS, & WARNINGS (FLIGHT SPECIFIC REFERENCE) and EVA TPS INSPECTION/REPAIR INHIBIT PAD
(TPS REPAIR)
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TPS REPAIR NOTES

No

If the task is based on the SRMS or SSRMS, the preference for TPS repair is a single crewmember (when possible) due to concerns with incidental TPS
contact. If task is based on the boom, the preference for TPS repair is both EV crewmembers on the boom to allow for better frequency response from the
arm/boom system (makes the task easier and might reduce incidental contact with TPS)
Arm and EMU position should be optimized to prevent tool and EMU contact (esp. helmet contact) with the TPS, per PREFERRED EMU POSITIONING
FOR TPS REPAIR (TPS REPAIR). OBSS or SRMS/SSRMS may provide IV with some assisting views
To avoid inadvertent tool/EMU contact with the TPS:
a. Minimize the quantity of tools taken to worksite, keeping MWS as clean as possible
b. Separate tools to avoid tether tangles
c. MWS T-bar should be snug to DCM (STS-114 gap filler pull task used T-bar)
d. MWS swing arm(s) should be checked prior to proximity to TPS to verify they are in the correct position; consider swingarm actuation only when
backed away from TPS
e. If camera taken on BRT, consider having assisting EV verify BRT tightness, while ensuring EV1’s capability to access camera. BRT operations
are more safely accomplished when backed away from TPS
f. Suggested safety tether routing is between EMU legs (such that the tether is ‘trapped’ behind legs) with reel unlocked
Two-handed operations require EV to be very close to TPS - assisting EV must watch clearances closely
Con3|der the following for airlock or worksite tools:
a. EWA kit with EVA wipes if inadvertent tile damage possible
b. As required, practice use with MWS key w/ tether point (in case T-bar remove and re-install is required to clear work envelope)
c. As required, practice reach to EVA scissors in LTA
For Orbiter belly repairs, WVS from Shuttle might be limited, although some areas may be covered from ISS. Consider pre-configuring WVS prior to
maneuvering under the Orbiter
EHIP and camera lighting should give sufficient EV task lighting, but IV should verify adequate views prior to GCA
Although small RCG cracks and chips are generally not considered critical, allowable depression (e.g., tool/EMU impact depression) can be small. For the
acreage tile on STS-114 near the protruding gap fillers (not the worst case), the allowable missing RCG was 2-inch x 1.5-inch, but the allowable

depression was only 0.1-inch
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BOOM OPERATIONAL WARNINGS

WARNING
1. Inspection and repair operations that impart greater loads into boom/RMS system should be accomplished with RMS brakes ON
2. Minimize boom loads. Larger loads can cause RMS joint brake slip and RMS joint backdrive, possibly allowing contact between EMU and structure
or between RMS/boom/APFR and structure
a. When possible, have assisting EV react loads during PAD install, APFR install, APFR reconfiguration, ingress and egress
b. Tool and/or bag config should be performed prior to APFR ingress when practical
c. Move slowly when performing operations, including tool retrieval
d. Perform soft APFR ingress and egress
e. Avoid quick grabs for loose tools
f. If large deflections occur during APFR reconfig or ingress aid operations, maneuver boom to structure and perform action while assisted
3. To avoid increasing boom/RMS system motion:
a. Avoid imparting a load when motion is at a peak (‘pushing a swing’); if in doubt as to whether it is near the peak, do not impart load
b. Avoid sinusoidal motion (repetitive motion) at frequencies near the natural frequency of the RMS/OBSS system
c. When possible, allow damping between loading events (insert wait times occasionally)
d. Do not attempt to actively damp system using legs/feet if motion is increasing
e. If oscillating toward structure, lightly stop motion using light gloved hand contact, but do not push away to actively counter motion
4. If brake slip occurs, allow IV to assess location before proceeding with GCA
5. For boom hardware, see GENERIC NOTES, CAUTIONS, & WARNINGS (ELIGHT SPECIFIC REFERENCE)
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BOOM OPERATIONAL NOTES

BOOM/RMS SYSTEM BEHAVIOR

wnN e

Boom/RMS deflections are primarily attributed to EV inertia/cg motion, with higher load/deflection scenarios occurring during ingress/egress and laybacks
Motion (prior to brake slip) comes from joint slop, joint flex, and boom flex (most deflection is from joint flex)

Counter-intuitive motion is expected, and it varies based on RMS configuration (if a force is put into the system one direction, some boom resultant motion
could occur in different directions)

More motion will result from the boom/SRMS system than with the boom/SSRMS system

Brake slip should be anticipated for higher loading events with EV on boom

As seen during the EVA Boom DTO on STS-121, the boom natural frequency can be expected to be ~ 6 seconds, typical displacements are 7-24 inches,

and damping times are ~ 1 minute or less

Boom/RMS system moves at a frequency similar to that which can cause seasickness

BOOM OPERATIONAL CONSIDERATIONS

1.

oukwnN

© N

9.

10.

A practice session should be considered (where EV can perform layback, forward lean, and tool configurations) away from structure but when RMS nearly
into final position

It is likely difficult to damp motion in free space (without a handrail/structure)

Grasping handrails/structure to ‘muscle’ the boom for damping might not be as effective as light fingertip contact

EV might have difficulty sensing small deflections without a visual reference

EV might not be able to feel brake slip

Longer forces (over time) cause more deflection than the same force performed more quickly (as an impulse) - deflection is driven by energy input (load +
duration)

Due to boom motion, heels could be more likely to release from foot restraint; configure local tether at APFR and keep outboard heel pressure

In some arm configurations, system can be lightly ‘preloaded’ using gloved hand (primary EV or assisting EV) to steady boom for operations; in addition, a
larger loading event can be mitigated by pressing with one hand lightly until loading event start and then releasing (transfer load from one hand to the
other)

Move boom and EVs away from structure ( ~ 10 feet) if a major reconfiguration of tools or an APFR is required to avoid inadvertent impacts with structure
Effect of EV2 moving should be evaluated prior to repair. If movement poses a problem for repair, EV2 should remain stationary and tool retrievals or
handoffs should be performed away from vehicle

BOOM/RMS HARDWARE

1.

See GENERIC NOTES, CAUTIONS, & WARNINGS (ELIGHT SPECIFIC REFERENCE)
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PREFERRED EMU POSITIONING FOR TPS REPAIR

Preferred positioning for TPS repair is ~ 30 degrees pitched heads down, relative to TPS and EMU PLSS. A more drastic pitch brings the helmet
closer to the TPS and decreases EV crewmember ability to see helmet proximity. Less pitch causes the MWS T-bar (if used), MWS swingarms
(if used), and tethers to be in close proximity to TPS

END OF PAGE 6 OF 6, MSG 088 (15-0957)
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MSG 089 (15-0958) - FD09 BIG PICTURE WORDS FOR EVA TPS REPAIR
Page 1 of 2

Rick, Dave, Tracy and Scott,

Big Picture on Repair:

If performed, the FD 11 EVA repair will employ the use of both EWA and TRAD. EWA will be
used as a primer, and TRAD (STA-54) will be used to fill the damage cavity. Rick and Dave
will be working together off the tip of the Boom, with Rick being primary for the repair. Using
the tool stanchion, Dave will assist Rick at the worksite. Tracy will be the SRMS

operator and Scott will be V.

We have filled your plate today with TPS Prep activities and wanted to give you a brief
introduction to the current tile repair plan. Per the FD 9 Replanned Timeline, you have time
scheduled for EVA Training Package and Review, EVA Tagup, and later in the afternoon,
EVA Tool Gather and TRAD & EWA Prep.

The PDRS procedure will be in your FD 10 execute package, and a DOUG review will also
be scheduled on FD 10 after the OBSS handoff operations are complete. We will uplink a
DOUG target and mic files for your DOUG review.

You will receive all of this information in several separate messages. Below is a list of each
message with a brief description of content and location within the timeline:

1. Tile Repair Overview Package (msg082 (15-0952)): The overview package includes
both a high level overview and details regarding the damage cavity, repair tools, and
repair techniques. In addition, Boom setup and cleanup positions, as well as body
positioning at the worksite are included. The Overview Package should be reviewed
during EVA TRNG PKG & RVW in the Replanned FD 9 timeline. Due to the large
size of the file, you can decide if you want to print these procedures on board, print
selective pages, or just view them electronically.

2. TPS EVA Detailed Procedures (msg090 (15-0959)): The detailed procedures include
Boom setup, EWA priming, TRAD fill, and Boom cleanup. The Detailed
Procedures should be reviewed during EVA TRNG PKG & RVW in the Replanned
FD 9 timeline.

3. 13A.1 Tile Repair Stowage Matrix (msg081 (15-0951)): The stowage matrix includes
all of the required tools needed for the repair, as well as their stowage locations.
The Stowage Matrix should be reviewed during EVA TOOL GATHER in the
Replanned FD 9 timeline.

4. TRAD IV Prep (msg091 (15-0960)): The TRAD IV Prep procedure lists the required
steps to get TRAD prepped for use. The IV Prep Procedure should be reviewed
during T-RAD & EWA PREP in the Replanned FD 9 timeline. This procedure shall
only be performed on MCC GO to avoid premature activation of the STA-54
material.
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Also, the following additional procedures will need to be referenced in prep for the EVA
Repair. These procedures can be found electronically in MSG 88 (15-0957).

e EWA Mixing: This procedure shall only be performed on MCC GO to avoid
premature activation of the emittance wash material.

TPS Repair Cautions and Warnings

TPS Repair Notes

Boom Operation Warnings

Boom Operation Notes

Preferred EMU Position for TPS Repair

Page 2 of 2, MSG 089 (15-0958)
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15-0951 (MSG 081): 13A.1 Tile Repair Stowage Matrix

OVERVIEW: Table A has you gather items needed for the tile repair. Gather these items in an empty mesh bag and they will be configured during the
EVA Tool Config activity.

Table A: Gather the following items

ltem# Location Item QTY P/N S/IN B/C Notes

1 A/L100 ORU Transfer Bag, Large 1 SEG33114494-307 1002 00008707J
2 Deployed in A/L1 |ORU Transfer Bag, Medium 1 SEG33114494-309 1004 00008694J
3 A/L100 PFR Attachment Device 1 10159-10053-03 1001 -
4 1.0 CTB, S/IN 1075, B/IC| Worksite Interface Adapter 1 SEG33106863-309 1015 -

004069J
5 A/L1D2 Adjustable Fuse Tether 1 SED39127200-705 1030 -

Tether Staging Area |AKA Fish Stringer
6 NOD1P4_D Type A Durometer 1 SED33116957-301 1002 -
7 1.0 CTB: RCC PLUG (3" Scraper 1 SED33117195-301 1004 -
8 TOOLS, S/N 1237, B/C |T-RAD Holster 1 SED33116759-301 - -
9 010573J 02 Actuator Cover 2 SEZ13101999-701 1002 EMUG22J
1006 EMUA62J
10 NOD104_C1 Ziplock Bag 1 Crew Pref - -
(Ziplock Pantry)
11 NOD1D2 MWS Tool Stowage Caddy 1 GD2051000-301 1007 - This is 13A.1 return bag #419. If it is not
0.5 CTB, S/N 1353, B/C|AKA Broom Clip Caddy found it may have already been transferred

010534J to FS05.

12 NOD1S81 EVA Gap Gauge Assembly (10/20) 2 SED33118505-301 1001 -
1.0 CTB: CIPAA, SIN |EVA Gap Gauge Assembly (30/35) SED33118505-302 1004
1074, B/C 004068J [AKA RCC Plug Feeler Gauge
13 EVA Wipes 6 - - -
14 ®rb1MNro_1_102 |EVA Transfer Bag Insert Assembly 1 SED33118866-302 1002 -
AKA Overlay Insert

15 MDDK Tile Repair Ablator Dispenser 1 SGD39137698-401 1001 - T-RAD stowage configuration has three

ML60J AKA T-RAD levels of containment:one CIPAA sack, then

installed into second CIPAA sack, then into
the outer CIPAA containment bag.
16 MD PORT FLOOR 2 |Adjustable Tethers (sm-sm) 6 SEG33106945-307 - - Five of these tethers must stay with medium
(Ziplock Bag) ORU bag and T-Rad config

(Bag H)
17 MD CEIL PORT 1  |Gel Brush Kit 1 SJD33117200-305 - -
18 (Bag E) Gel and Brush Kit 1 SJD33117200-303 - -
19 EWA Kit 2 SJD33116880-302 - -






