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12.1 CHEMICAL CHECK/DECONTAMINATION . .......ccouuuiieennnnn., 12-7
CONTAMINATION TEST ...ttt et e e 12-10
SAFER BATTERY CHANGEOUT . ...\ttt e 12-11
BENDS TREATMENT ADAPTER (BTA) INSTALLATION (IN-SUIT) ......... 12-12
BTA PREP . ..ttt e e e 12-12
TREATMENT oottt e e e e 12-12
BENDS TREATMENT ADAPTER (BTA) INSTALLATION
(POST SUIT DOFFING) . . ...ttt 12-14
BTA PREP . ..ot et 12-14
TREATMENT oottt e e e e e 12-14
EMU RESIZE ..ot e 12-17
RESIZE/RECONFIG (HST=3B) . ....''eieeeaaaann.. FS CC 12-19
CONSUMABLE/TOOL BATTERY TRACKING . ................ FS CC 12-20
STS-109 (HST-3B) EMU CONTINGENCY RESIZE MATRIX . .......... FS 12-21 |
DCM ORU CHANGEOUT .. ...ttt FS 12-22
PLSS ORU CHANGEOUT . ...\t FS 12-24
HUT ORU CHANGEOUT . ...\ttt FS 12-26
SOP ORU CHANGEOUT . ...ttt e e FS 12-28
O2 LINE REMOVAL . ...ttt e FS 12-31
ACTUATOR REMOVAL . ...t FS 12-34
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DCM REMOVAL . .o e FS 12-36

HUT/PLSS DISCONNECTION ... . FS 12-39
CONNECTION . .o e FS 1241
DCM INSTALLATION .. e FS 12-43
02 ACTUATOR INSTALLATION . .. e FS 12-46
LINE INSTALLATION . .. et FS 12-49
DAP/EVA RESCUE/RETRIEVE . ... .. e 13-1
EVA ORBITER CONFIGURATION . . ... e 13-2
RESCUE/RETRIEVE . ... s 13-4
ORBITER CONTINGENCY EVA ... s 14-1
PAYLOAD BAY EVA NOMENCLATURE . ... ... e 14-2
RMS/PRLA CONTINGENCY EVA ... s 14-3
EVA CUFF CHECKLIST (CIL) ..ttt e e 15-1
NORMAL EVA STATUS .. e 15-2
EVA COMM FREQUENCIES .. ... .. . e 15-2
EMU MAL INDEX .. e e 15-2
DECOMPRESSION SICKNESS (DCS) . ...ttt 15-3
ABORT EVA e 15-3
TERMINATE EVA o e 15-3
SOP O2 ON .o 154
BATT AMPS HIGH ... e 154
VD C LOW e 154
SUIT P LOW L e 154
HIGH 15-5
SOP P LOW 15-5
O2 USE HIGH .. 15-5
SUBLM PRESS . .. 15-5
H20 GP LOW .. e 15-6
RESRYV H20 ON . .. e 15-6
NO VENT FLOW . . e e 15-6
GO 15-6
COMM FAILURE ... e 15-7
MISC MSGS . .. 15-7
AIR FLOW CONTAMINATION . .. e 15-7
RADIATOR ACTUATOR DISCONNECT ... ... 15-8
PLBD DRIVE CUT . e e 15-8
DOOR DRIVE RESTRAINT . ... e 15-8
DISCONNECT . o e 15-9
WINCH OPERATIONS . . . e e 15-9
3—PT TOOL INSTALLATION . . o e 15-9
CL LATCH TOOL . . .o e e 15-10
TOOL RESET ..o e 15-10
AIRLOCK LATCH DISCONNECT . ... e 15-10
HINGE DISCONNECT ... e 15-10
RMS JOINT ALIGN . .o e 15-10
SHOULDER BRACE RELEASE . ... ... . e 15-10
MPM STOW/DEPLOY .. e e 15-10
RMS TIEDOWN . .o e e 15-11
FLIGHT RELEASABLE GRAPPLE FIXTURE RELEASE .............. 15-11
PRLA OPEN/CLOSE ... e 15-11
KU ANTENNA STOW . . e 15-12
AIRLOCK EGRESS . ... 15-12
INGRESS . .. 15-12
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FLIGHT SPECIFIC REFERENCE . ... ... e 16-i

HST CONTINGENCIES . .. .. e FS 16-1
WORKAROUNDS CRIBSHEET . ... .. e FS 16-3
ASLR KIT INSTALLATION . ..ot e FS 16-18

TOOL CONFIG . ..o e e FS 16-19
AFT SHROUD DOOR LATCH CONFIGURATION .......... ... ... FS 16-20
CLOSURE HISTORY . ... e FS 16-20
SPARE PIP PIN MATRIX . .. e FS 16-21
PIP PIN MAT RIX . e FS 16-22
PIN STRAIGHTENING MATRIX ... e FS 16-23
FSS CONTINGENCIES ... .. e FS 16-25
FSS LAUNCH/LANDING LOCK RELEASE ......... ... ... ... ..... FS 16-25
BAPS PIVOT PRIOR TO HST BERTHING .................... FS 16-25
ROTATE . FS 16-26
HST P107/P108 MANUAL MATE TOUDM ......... ..., FS 16-26
REMATE TO HST . ... s FS 16-27
FSS MAIN UMBILICAL DEMATE . ... .. e FS 16-27
BERTHING LATCH OPEN . ... ... .. e FS 16-28
CLOSE ... FS 16-28
BAPS SUPPORT POST LATCH OVERRIDE ......................... FS 16-29
HIGH GAIN ANTENNA (HGA) CONTINGENCIES ..................... FS 16-30
HGA MANUAL RETRACT ... e FS 16-30
DEPLOY .. FS 16-30
APERTURE DOOR CONTINGENCIES . ..... ... e FS 16-31
APERTURE DOOR CLOSE . ... .. e FS 16-31
OPEN .. FS 16-31
JETTISON ... FS 16-32
SOLAR ARRAY CONTINGENCIES . ... ... e FS 16-33
SOLAR ARRAY REPOSITION . .. .. FS 16-33
THERMAL SHIELD REPAIR . ..................... FS 16-33
SADA CLAMP REPLACEMENT . ... s FS 16-33
DBC CROSS STRAP HARNESS R&R . ....... ... FS 16-34
BI-STEM BRACE KIT ... e FS 16-35
ECU FS 16-36
PCU ESS BUS HARNESS . ... .. e FS 16-37
VIK JUMPER PLUG INSTALLATION . ... e FS 16-39
FUSES . o FS 16-40
PDU . FS 16-40
EP T CE . FS 16-40
RSU FS 1641
NO RMS ACS .. FS 16-44
NCS e FS 16-50
V2 S A FS 16-57
V2 S A e FS 16-63
—V2 SA JETTISON .. FS 16-69
V2 SA JETTISON .o FS 16-74
NO RMS PCU . e e FS 16-79
PCU BREAKOUT — OVERNIGHT DEPLOY EMU CONSUMABLES:
DAY L . FS 16-85
PCU BREAKOUT — OVERNIGHT DEPLOY ORBITER EMERG:
DAY L FS 16-86
PCU BREAKOUT — OVERNIGHT DEPLOY DAY 1 .................. FS 16-87
DAY 2 ... ... FS 16-89
PCU BREAKOUT — OVERNIGHT SAFE EMU CONSUMABLES:
DAY L . FS 16-94
PCU BREAKOUT - OVERNIGHT SAFE EMU TERMINATE: DAY 1... FS 16-95
DAY 1 .. ... ... FS 16-96
DAY 2 ... FS 1697
PFR POSITIONS . .. e FS 16-101
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FSS REF DAT A o e FS 17-1

FSS FORWARD VIEW . ... e FS 17-3
AFT VIEW FS 17-4
BAPS RING ... FS 17-5
LAUNCH LOCK .. e e e FS 17-6
MECHANISM . ... FS 17-7
BAPS PIVOTER . ... FS 17-8
ROTATOR . FS 17-9
BERTHING LATCH . ... e FS 17-10
INTERNAL MECHANISM . ......... ... ... .. ... .. FS 17-11
P107/P108 UMBILICAL MECHANISMS . ... ... ... FS 17-12
MAIN UMBILICAL . .. e FS 17-13
UMBILICAL RETRACT/DISCONNECT MECHANISMS . ................ FS 17-14
BAPS SUPPORT POST ... e FS 17-15
HST/CARRIER REF DATA . . e FS 18-1 |
HST REF DATA
HST EVA CREW AID INTERFACES ........ ... ... i, FS CC 18-3
LAY OUT o e FS CC 18-5
PLB OVERVIEW . ... e FS CC 18-6
HANDRAIL COVERS ... e FS 18-7
HST AFT BULKHEAD . ... e FS 18-8
HGA OVERRIDE AND LATCHES . ... ... e FS 18-9
APERTURE DOOR LATCH AND HINGES . ........ ... .. FS 18-10
CARRIERS
RAC TOP/FWD VIEW . .. e FS 18-11
TOP/AFT VIEW . . e FS 18-12
ATMs — INSIDE VIEW ... .. e FS 18-13
SAC TOP/FWD VIEW . . e FS 18-14
TOP/AFT VIEW . oo e FS 18-15
BOTTOM/FWD VIEW . ... e FS 18-16
ASIPE — INSIDE VIEW .. ... e FS 18-17
LID HINGE . ... e FS 18-18
AND MULE LATCHES . ... ... ... e FS 18-19
NOBL TRANSPORTER (NT) ... FS 18-20
NEW OUTER BLANKET LAYER (NOBL) ..., FS 18-21
MULE FWD VIEW . . e FS 18-22
AFT VIEW FS 18-23
SOPE — OUTSIDE VIEW . ... s FS 18-24
— INSIDE VIEW . ... FS 18-25
— TRANSPORT MODULES .......... ... .. i FS 18-26
TRANSPORT MODULE HINGE . ..... ... . i FS 18-27
LATCH ... e FS 18-28
SOPE - CRYO PORT COVER STOWAGE ....................... FS 18-29
LOPE — OUTSIDE VIEW . ... . e FS 18-30
SA
PO L e FS 18-31
SA—2 SPAS e FS 18-32
BISTEM BRACE . ... FS 18-33
SA-3 OVERVIEW . ... FS 18-34
WING AND PANEL LOCKING BOLTS ...t FS 18-35
SADA CLAMP . .. FS 18-36
DB A = 2 FS 18-37
PCU
PCU-R LAYOUT . . e FS 18-39
PCU CONNECTOR TOOL AND CADDIES . ... FS 18-40
NUT PLATE TOOL . ... e FS 1841
HRD/BAY 4 FS 18-42
PCU HANDHOLD . ... e FS 18-43
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MANUAL DOORSTAY . e e FS 18-44

PDU FUSE PLUG CADDY/BAY 4 . ... i FS 18-45
SSM THERMAL COVERS ... ... s FS 18-46
DIODE BOX THERMAL COVERS ... ... . e FS 18-47
FHST COVERS . .. . e FS 18-48
ACS
ACS FS 18-49
A&C SI LATCHES ... FS 18-50
B SI LATCH — UNLATCHED ..... ... FS 18-51
— LATCHED . ... FS 18-52
SIALIGNMENT AID . ..o e FS 18-53
AFT FIXTURE . . e FS 18-54
NCS
NCS RADIATOR . . e FS 18-55
— DIODE BOX . ..o FS 18-56
— LATCHES . ... FS 18-57
NICMOS COOLING SYSTEM FINAL ROUTING . ................... FS 18-58
ESOM FS 18-59
NC C FS 18-60
CENTER GUIDE LATCH PLUNGER . ... .. ... FS 18-61
CASH FS 18-62
CRYO VENT INSERT ... e FS 18-63
CVL BAG . e FS 18-64
CATs
HST TOOL BAG .. ot e FS 18-65
PFR SOCKETS . .. e FS 18-66
SOCKET CAPABILITIES ... . FS 18-67
ST S PR e FS 18-69
HST PRR . FS 18-70
MR FS 18-71
TOOLBOARDS . .. FS 18-72
PFR EXTENDER . .. o e FS 18-73
APE FS 18-74
AFT SHROUD DOOR LATCHES ..... ... .. i FS 18-75
TRANSLATION AID (TA) ¢ oo e FS 18-76
MINI=T A FS 18-77
LGA PROTECTIVE COVER . ... . e FS 18-78
JETTISON HANDLE . ... e FS 18-79
RIGHT ANGLE GEAR BOX . ... e FS 18-80
LUBE APPLICATOR, FRT, AND O-TETHER . ...................... FS 18-81
MIDDECK CONTINGENCY KIT ... . FS 18-82
EVA EMERGENCY ... e 19-i
EMERGENCY PROCEDURES . ... ... e 19-1
EMERGENCY AIRLOCK REPRESS . ... ... . e 19-3
EMERGENCY AIRLOCK REPRESS . ..... ... . i 19-4
POST EMERGENCY AIRLOCK REPRESS ......... ... ... ... it 19-4
SAFER RESCUE . .. .. 19-5
SAFER RESCUE . .. .. 19-6
19.1 DCS TREATMENT .. e 19-7
CUE CARD CONFIGURATION .. e 20-1
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10.2 PSI CABIN

MASK PREBREATHE INITIATE ......... . TEMP FS 1-2
PREP FOR 10.2 PSI CABIN ... s 1-3
CABIN DEPRESS TO 10.2 PSI ..o e e 1-4
10.2 PSIA DEPRESS CHART . .. e 1-5

PSI CABIN CONFIG . ... e 1-6
MASK PREBREATHE TERMINATE . ... .. s 1-6
10.2 PSI MAINTENANCE . ... e TEMP FS CC 1-7
CABIN REPRESS TO 14.7 PSl . ..o e TEMP FS 1-8
14.7 PSI CABIN CONFIG . ..o e e 1-9
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MASK PREBREATHE INITIATE

C7
L2

C6,
MO32M,
MO69M

MO39M

C6,
MO32M,
MO69M

1.

N

Hw

10.
11.

12

13.

14.

Take one aspirin tablet (325 mg) if not taken
previously

Configure Quick Don Mask, HIU, and 14 ft
comm/O2 Umbilicals (two)

. VLEH O2 SPLY 1,2 vlv (two) — OP
02 XOVR SYS2 - CL

LEH O2 4(5,6,7) outlet — connect O2 hose

MIDDECK COMM CCU PWR - OFF
outlet — connect comm cable
CCUPWR - ON

Decrease HIU volume control

LEH 02 4(5,6,7) viv — OP

Don mask

WARNING
Positive mask O2 pressure and fit are
necessary to ensure adequate prebreathe

Set mask O2 control to EMERGENCY

Momentarily pull mask away from face and verify
02 flow

. vComm

Configure ATU for PTT/PTT as reqd to alleviate
comm noise

WARNING
Do not terminate prebreathe until cabin
pressure at 10.2 psia and 1 hr prebreathe
completed

Note time and continue mask prebreathe at least
1hr

TEMP FS 1-2

10.2 PSI CABIN
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+

TOP

+

OCAC

C5

OCAC

MO10W

10.2 PSI MAINTENANCE

WARNING

Cabin O2 concentration (|[SM SYS SUMM 1]) must

be maintained below 28.5%. See chart this page

Terminate all WCS activity while flowing N2 thru
14.7 CAB REG INLET SYS 1

CABIN LEAK MONITORING

CAUTION
Do not perform 10.2 PSI MAINTENANCE
in parallel with EMU purge

[X: SM SYS SUMM 1]

NOTE
Perform 10.2 PSI MAINTENANCE
procedure post airlock repress and post
sleep while 10.2 psi operations desired.
Perform pre—sleep maintenance, if
reqd, using target area in control zone

1. If PPO2<2.70 psia:
Perform OCAC filter cleaning as reqd (if flown
OCAC PWR — OFF (if flown)
DIRECT O2 - OP
2. When PPO2 ~2.70 psia or when
CABIN PRESS ~10.4 psia:
DIRECT O2 - CL
OCAC PWR — ON (if flown)
3. If CABIN PRESS < 10.40 psia:
14.7 CAB REG INLET SYS 1vlv — OP (N2)
When CABIN PRESS ~10.40 psia:
14.7 CAB REG INLET SYS 1vlv — CL

4. Log 10.2 PSI MAINTENANCE times (MET)
5.

PR

6.
7.
8

EVA-7a/109/0/A

(reduced copy)

+

BACK OF ‘10.2 PSI MAINTENANCE’

1.

TOP

+

—~

NOTE
If MCC requests maintenance,
then log time and use that time to
compare to next maintenance

If successive maintenance reqd because
CABIN PRESS decreased from 10.40 to
10.00 psia:

For At < 40 min, perform O2(N2) FLOW
HIGH/CAB P LOW/dP/dT (ORB PKT,
ECLS)

For 40 min < At < 10 hr, perform MAL,
ECLS SSR-8, SMALL CABIN-LEAK ISOL

+

TEMP FS CC 1-7

10.8

i
o
)

10.2

>—W0WTUT WVWWOLMIUT Z—W>0
[
o
~

10.0

| ! | |
| | | |
| | | |
B | | | |
| | | |
| | | | |
} | |
" l C/W ZONE
L | L -
: TARGET
| ZONE
B |
_"__CONTROL___ ______
B ZONE
| |
B | |
L -
2.5 2.6 2.7 2.8 2.9

CABIN PPO2 PSIA

EVA-7b/109/0/A
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CABIN REPRESS TO 14.7 PSI

L2 4. vO2/N2 CNTLR VLV SYS1 - OP
2 — AUTO
. M, . . 5. Contact MCC to determine if FES should
Terminate all WCS activity during remain ON
repress to 14.7 psia 6. If FES operation not reqd:
L1 FLASH EVAP CNTLR PRI A(B) — OFF

NOTE
Verify outer hatch(es) closed

| X: SM 60 SM TABLE MAINT]
R13 1. Reset C/W and FDA limits
2. Contact MCC for uplink of B/U C/W and
SM ALERT TMBU (if desired)
Changes enclosed in |:|

PARAMETER cw | HWCW |uwesu| PARA BlUCW
NAME CHL [ Lov I mv | ENA/INH D  [loeu]meu
CABIN PRESS (OV102) 4 | 250 |[385 ENA | 0612405 | 100 |[152
(0V103) 4 | 245 ||380 ENA | 0612405 | 100 |[15.2
(OV104) 4 | 250 ||385 ENA | 0612405 | 100 |[15.2
(OV105) 4 | 250 ||385 ENA | 0612405 | 100 |[15.2
PPO2 A 34 | 255 |[360 ENA | 0612511 | 2.55
B 44 | 255 ||3.60 ENA | 0612513 | 255 | [3.6
FAN AP 74 | 175 ENA | 0612556 | 2.8
PARAMETER ENA/| PARA SM ALERT
NAME INH D ow | micn
AV BAY FAN AP 1 ENA | 0612642 | 2.5
2 ENA | 0612647 | 2.5
3(0V102) ENA | 0612658 | 2.5
3 (0V103) ENA | 0612658 | 2.5
3(0V104) ENA | 0612658 | 2.0
3 (0V105) ENA | 0612658 | 2.5
IMU FAN AP ENA | 0612869 | 2.7
H20 LOOP ICH OUT T1 ENA | 0612744 | [33.0
™ ENA | 0612724 | |33.0
REPRESS

IX: SM 66 ENVIRONMENT]
MO10W 3. 14.7 CAB REG INLET SYS 1,2 vlv (two) — OP
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AIRLOCK CONFIG

AIRLOCK PREP ... e TEMP FS 2-2
EMU SW AP TEMP FS 2-3 I

REMOVAL .. TEMP FS 2-3

INSTALLATION ..o e TEMP FS 2-3

LTA RESTRAINT STRAP REMOVAL . .. .. e 2-5

INSTALLATION . ..o e 2-5
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AIRLOCK
CONFIG

AIRLOCK PREP (30 min)

1. vInner hatch Equal vlv (two) — OFF
AW18A 2. LTG FLOOD (four) — ON
EMUs 1,2 3. Relocate LTA spring hooks (four) from AAP rings to SAFER mount |
brackets
4. Remove from airlock:
EMU Helmets, (HHF if reqd)
Additional EMUs, Ceiling AAP, Floor AAP
CAUTION
Do not stow EMU lights in locker with batteries installed
Vol H 5. Unstow:
EMU Equipment Bag — attach Team 1 and Team 2 Bags to middeck
lockers/wall
Helmet Lights — install on helmets, temp stow helmet |
EVA Bag
Vol F EMU Servicing Kit — temp stow in Team 1 EMU Equipment Bag
FDF Locker Cuff Checklists (4) — temp stow in Team 1 EMU Equipment Bag

DEPRESS/REPRESS Cue Card
6. Stow Vol HBagsin Vol H
7. Transfer to airlock:
EVA Bag - install on airlock wall
DEPRESS/REPRESS Cue Card — Velcro to airlock wall
8. Unbuckle SCU straps, Velcro SCU to wall
EMUs 3,4 9. Unbuckle LTA BIBs |
10. Disconnect SCOFs, temp stow in Team 1 EMU Equipment Bag
11. Remove comm caps from LTA restraint bags and connect to electrical
harnesses; stow spares in team EMU Equipment Bag |
12. Remove mini—workstation base plates
13. Remove LTA restraint bags
14. Disconnect waist rings; remove and stow any equipment stowed in
HUT/LTA
15. Stow LTA restraint bags on AAPs
16. vThermal cover clear of waist ring
17. Waistring — engage posn
18. Connect LTA to HUT, lock
19. v Tether hook operation
20. Install helmet, lock (as reqd)
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EMU SWAP (30 min)

EMU X 1.
AW18H 2.
DCM 3
4

5

6

7

8

9

10.

11.

EMUY 12
13

14

15

16.

17.

18.
19.
20.

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

Install gloves (if reqd)
vPWR/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, stow (if reqd)
Attach LTA restraint strap (if reqd)
Attach LTA restraint bag (if reqd)
Release EMU from AAP, transfer EMU to middeck
Install helmet
Stow EMU in middeck
Disconnect helmet, temp stow
Transfer EMU to airlock
Mount EMU on AAP
Remove LTA restraint bag (if reqd)
Remove LTA restraint strap (if reqd)
v Tether hook operation (if reqd)
Retrieve, position SCU; remove DCM cover
Connect SCU to DCM, Viocked
Transfer helmet to airlock, install

EMU REMOVAL (30 min)

1.
2.
3

4.

As reqd, install gloves

Perform LTA RESTRAINT STRAP INSTALLATION (AIRLOCK CONFIG)

Relocate LTA spring hooks (four) from AAP rings to SAFER mount
brackets

Disconnect EMUs from AAPSs, stow in middeck

EMU INSTALLATION (30 min)

1.
2.

3.

Transfer EMUs to A/L, connect to AAPs

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

Relocate LTA spring hooks (four) from SAFER mount brackets to AAP rings
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CHECKOUTS

EMU CHECKOUT . .. e e TEMP FS 3-2 |
EMU POWERUP . ... e TEMP FS 3-2
COMM CHECK . .. e TEMP FS 3-2
PRIMARY REGULATOR/FAN/PUMP CHECK ................... TEMP FS 3-3
SOP CHECK . .o TEMP FS 3-4
BATTERY CHARGE CHECK INIT . ... ... TEMP FS 3-5

TERM ... TEMP FS 3-5

EMU SWAP DURING CHECKOUT ............ i TEMP FS 3-5
POST EMU C/O RECONFIG . ... ... TEMP FS 3-6
REBA POWERED HARDWARE CHECKOUT ..................... TEMP FS 3-7
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CHECKOUTS

BOTH

EV
V1

BOTH

EMU CHECKOUT

NOTE
Procedures are written for simultaneous
c/o of EMUs 3 (stbd) and 4 (port) in
airlock. An additional c/o of EMU(s) 1,2
uses same procedure after performing
EMU SWAP during c/o

EMU POWERUP (2 min)

DCM L0
L0
L0
AW18H [I[]
L0
DCM L0

NOTES
‘PWR RESTART' msg occurs and BITE lightis
illuminated whenever EMU power is cycled.

Perform all DCM PWR sw throws with firm,
deliberate action

1. Retrieve, position SCUs; remove DCM covers
2. Connect SCUs to DCM, vlocked
3. PWR - BATT

CAUTION
EMU must be on BATT pwr when
airlock power supply is turned on

4. PWR/BATT CHGR EMU 1,2 MODE (two) — PWR
BUS SEL (two) — MNA(MNB)

5. vEMU INPUT 1,2 volts = 18.0-20.0

6. PWR — SCU

COMM CHECK (13 min)

AW18D [1[]
Al1R 0

IVA ATU [0

R14:C [0

06

oo o
oo o

7. VAIRLK AUD PWR - OFF
8. VAUD CTR UHF A/G 1,2 (two) — OFF
A/A - T/IR
9. VAUD PWR - AUD/TONE
A/G 1,2 (two) — OFF
A/A - T/IR
ICOM A,B (two) — OFF (as reqd)
10. vcb MNA UHF EVA - cl
vMNC UHF EVA - cl

11. vUHF SPLX/EVA PWR AMP — OFF
MODE - EVA
12. vHelmets disconnected
13. Don comm caps
14. Perform onboard A/A comm check per table (configure EMUs,
then O6)
EMUs IV1 O6:
MODE | FREQ | EVA STRING | UHF SPLX/EVA XMIT FREQ
ALT LOW 2 259.7/414.2
ALT HIGH 2 296.8/417.1
PRI HIGH 1 296.8/417.1
PRI LOW 1 259.7/414.2
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AlR OO 15. AUD CTR UHF A/A — OFF
V1 OO 16. Perform EVA COMM CONFIG, steps 3,4, and 6 (EVA PREP)
BOTH OO 17. Verify RF comm with MCC
[0 18. Doff comm caps
V1 OJO 19. AUDCTRUHFA/G1 — OFF

PRIMARY REGULATOR/FAN/PUMP CHECK (40 min)
DCM [J[J 20. STATUS: vO2P =850-950

EMU 1 2 3 4
20. O2P
AWS82B [ 21. EV-1,EV-2 O2vlv (two) — OP
(10 22. Install Helmet, lock
O[O 23. vSuit arms aligned
[0 24. vGloves locked
[0 25. vHelmet purge viv — cl, locked
DCM OO 26. PURGE vilv — cl (dn)
OO 27. O2ACT - IV
[J0 28. STATUS: vSUIT P =0.4-1.4 and stable (compare w/gauge)
EMU 1 2 3 4
28. SUIT P (IV)
(O 29. O2 ACT — PRESS
[JJ 30. STATUS: vSUIT P =4.2-4.4 and stable (compare w/gauge)
vH20 TEMP = ambient
vH20 GP/WP = 14.0-16.0
EMU 1 2 3 4
30. SUIT P (PRESS)
H20 TEMP
H20 GP
H20 WP
OO 31. 02 ACT — 1V, start timing manual leak check
(2 min, SUIT AP <£0.3 psi)
EMU 1 2 3 4
31. AP
* If AP > 0.3 psi, go to FAILED LEAK CHECK =
* (14.7/10.2 PSI) Cue Card, CC 6-4 *
OO 32. O2ACT - OFF
DCM 0O 33. PURGE vilv — op (up)
[J0 34. STATUS: vSUIT P < 0.4 (compare w/gauge)
[J[J 35. Disconnect gloves, temp stow in EMU Equipment Bag
(JJ 36. Disconnect helmet, temp stow
[J[J 37. Disconnect waistring — secure LTA to outer hatch handrail
(1] 38. Connect LCVG, vlocked
DCM 0O 39. vTemp control viv — Max C

CAUTION
Minimize fan operation with
02 ACT — OFF (~2 min)

[JJ 40. FAN — ON (PWR RESTART may occur) 1 O 9
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AW18H [J[] 41. VEMU INPUT amps = 1.5-4.7 (1.5-5.0 at 14.7)

EMU 1 2 3 4
41. INPUT AMPS

42. Install SCOF, lock helmet neck ring
43. O2 ACT - IV, ‘NO VENT FLOW’ msg, PROC
44. STATUS: vH20 TEMP decrease from step 30

EMU 1 2 3 4
44, H20 TEMP

DCM

Qoo
oo

AW18H [][] 45. VEMU INPUT amps = 1.5-3.6 (1.5-4.0 at 14.7)
vEMU INPUT amps decrease from step 41

EMU 1 2 3 4
45. INPUT AMPS

DCM 46. PWR — BATT
47. STATUS: vBAT VDC =16.5
vBAT AMPS = 2.3-3.7 (2.4—-4.0 at 14.7)

vRPM =19.0-20.0 K
EMU 1 2 3 4

47. BAT vDC
BAT AMPS
RPM

N
N

48. vFan noise steady
49. O2ACT - OFF
50. FAN - OFF
51. PWR - SCU

oo
oo

SOP CHECK (5 min)
DCM  [J[J 52. STATUS: vSOP P =5800-6800, cycle to SUIT P

EMU 1 2 3 4
52. SOPP

SOP [J1[J 53. vSOP gauge 5800-6800, note SOP interstage gauge
EMU 1 2 3 4

53. SOP GAUGE
INT GAUGE

(1] 54. Depress SOP manual override (50 sec max):
v'SOP interstage gauge < 600
DCM STATUS: vSUIT P =3.4-3.9

EMU 1 2 3 4

54. SUITP
INT GAUGE

(10 55. Remove SCOF, stow
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EMUs 3,4 (1] 64.

If EMU to be used for EVA 1:
[] 56. Stow LCVG in HUT
[J 57. Install helmet, LTA, gloves

Else:

[] 58. Disconnect LCVG, stow in HUT
[J 59. Install LTA, gloves

DCM 1] 60.

COMM mode — HL

BATTERY CHARGE CHECK INIT (15 min)

AW18H [][] 61.

100 62.
107 63.

PWR/BATT CHGR EMU 1,2 BUS SEL (two) — OFF
MODE (two) = — CHARGE

BUS SEL (two) — M

Continue charge 15 min, minimum

NA(MNB)

Perform REBA BATTERY RECHARGE TERMINATE (EMU

MAINT/RECHARGE), as reqd
Perform REBA BATTERY INSTALLATION (EMU
MAINT/RECHARGE), as reqd

BATTERY CHARGE CHECK TERM

When PWR/BATT CHGR EMU INPUT AMPS < 1 and 15 min minimum
charge complete:
(1] 65. PWR/BATT CHGR EMU 1,2 BUS SEL (two) —

MODE (two) -

"EMU SWAP DURING CHECKOUT (45 min) (If reqd)

EMUs 3,4
DCM

EMUs 1,2

o0 oooo oo gggud gduooooooo

66.
67.
68.
69.
70.
71.
72.
73.
74.

75.
76.
77.
78.
79.

80.
81.

82.
83.
84.
85.

86.
87.

NOTE
EMUSs 3,4 to be removed from airlock.
EMUSs 1,2 to be installed in airlock

v Gloves installed
Disconnect SCU; install DCM cover
Stow SCU on AAP, Velcro to wall
Release EMU from AAP, transfer EMU to middeck
Remove LTA restraint bags from AAP, stow
Install helmet
Temp stow EMU
Disconnect helmet, stow

OFF
OFF

Remove comm cap(s) from LTA restraint bag and connect to ,
electrical harness; stow spares in team EMU Equipment Bag

Remove LTA restraint bag

Remove LTA restraint strap (as reqd)
Stow restraint bag, strap (as reqd)
Transfer new ICBs to airlock

Update EMU CONSUMABLE/TOOL BATTERY TRACKING

(Cue Card)

Unzip thermal cover, Velcro to top of EMU

Unlatch LiOH and rotate out to allow EMU Battery
removal/installation

Remove Yardney battery, stow

Install ICBs, check latched

Rotate LiOH back into PLSS, check latched

Perform REBA BATTERY INSTALLATION (EMU
MAINT/RECHARGE), as reqd

vEMU installed on AAP

Disconnect waist ring; remove and stow any equipment

stowed in HUT/LTA

Cont next page

TEMP FS 3-5
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e

[] 88. Waistring — engage posn
[] 89. Connect LTA to HUT, lock
[0 90. vTether hook operation

NOTE
02 vlv for SCU connected to EMUs 1,2
must be closed prior to checkout of EMUs

AW82B [] 91. EV-1,EV-202vlv — CL
[] 92. Goto EMU POWERUP, TEMP FS 3-2

POST EMU C/O RECONFIG (5 min)
When EMU c/o for all EMUs complete:
A% 06 [193. UHF MODE - OFF
VSPLX/EVA XMIT FREQ — 259.7/414.2
vPWR AMP — OFF
vSPLX SQUELCH — ON
R10 [194. BIOMED CH 1,2 (two) — asreqd
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REBA POWERED HARDWARE CHECKOUT (25 min)

NOTE
Procedure written for simultaneous c/o of 12 volt HDW on all EMUs

1. Perform REBA BATTERY INSTALL (EMU MAINT/RECHARGE),
as reqd
All EMUs 2. VREBA sw (1 per EMU) — OFF
If EMU TV:
3. Install EMU TV on helmets 1,2; note camera addresses
EV1l___ ,EV2___ (see figure below)
4. Unstow EMU TV power cable, disconnect from ground plug
5. Mate EMU TV power cable to EMU TV
If no EMU TV:
6. VEMU TV power cable mated to ground plug
7. vUpper arm connections mated
8. Connect lower arm pwr harness to Gloves

NOTE
To avoid excessive battery consumption and heat buildup,
deactivate heaters once heat detected at fingertips

9. REBA sw (1 per EMU) — ON, pull tab toward right arm of suit
10. Glove heater sw (two per EMU) — ON
When heat detected on all outside fingertips:
11. Glove heater sw (two per EMU) — OFF
If EMU TV:
12. EMU TV power pb — press, vGreen LED illuminated
13. EMU TV power pb — press, vGreen LED not illuminated
14. REBA sw (1 per EMU) — OFF, pull tab toward left arm of suit

15. Disconnect lower arm pwr harness from Gloves |
All EMUs 16. Stow lower arm and glove pwr harness connectors under TMG
EMUs 3,4 17. Attach LTA restraint bag, as reqd

18. Temp stow

Helmet light gimbal

Camera address
located at bottom
of receiver

View from back of helmet looking forward

Cable Path Helmet light structure omitted for clarity
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EVA PREP

MIDDECK PREP . ... TEMP FS 4-2

EVA PREP .. TEMP FS 4-2

PREP FOR DONNING . ... .. e TEMP FS 4-2

EMU DONNING . ..o e e e TEMP FS 4-4

CHECK o TEMP FS 4-5

EMU PURGE . ... e TEMP FS 4-6
PREBREATHE . ... .. e TEMP FS 4-6 I

EVA COMM CONFIG . ..o e TEMP FS 4-7

CO2 RMVL SYS DEACT . ..ot e TEMP FS 4-7

ACT TEMP FS 4-7
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EVA PREP

WARNING
Payload bay floods exceed EMU thermal limits
during operation. If EVA crew will be operating in
vicinity of PLB floods, floods must be turned off
now. Cooldown time may be aslong as 6 hr

MIDDECK PREP (30 min)

AW18A 1. LTG FLOOD (four) — ON
2. vEVA Bag installed in airlock
3. VREBA sw — OFF
If EMU TV:
4. Demate EMU TV power cable; connect ground plug
5. Disconnect helmets; Velcro to lockers
HUT 6. Remove Drink Bag restraint bag
7. Fill Drink Bag from galley, remove gas and insert Drink Bag in
restraint bag
8. Install Drink Bag restraint bag in HUT and dispose of fill tool in
wet trash
9. Apply anti-fog (EMU Servicing Kit), wipe off:
Helmets (not Fresnel lens)
EV glasses, attach to comm cap
10. Stow EMU Servicing Kit
11. Install Helmets; lock
12. Attach Cuff C/L to EMUs

EVA PREP (90 min)

MET /o {yMET . . _  ||MET __/_ o  |yMET_, : _  ffMET_/ :

NOTE
Dermabond use is limited to the fingertips. Exercise the following
precautions to avoid inadvertent transfer of uncured adhesive to
EMU hardware:
1. When applying, remove excess Dermabond with a lint—free
wipe
2. Don comfort gloves before handling EMU hardware
3. Remove Dermabond prior to handling EMU hardware with
ungloved hand

Following Dermabond application, wait 3 min for adhesive to set
before donning comfort gloves. Allow a minimum of 1 hr adhesive
cure time between application of Dermabond and EMU donning

PREP FOR DONNING (30 min)
ML31C OOOOOd 1. vVAC VENT ISOL VLV CNTL tb — OP |
vNOZ HTR — ON
L2 ooooo 2. vo2 XOVR SYS 1,2 (two) — OP
BOTH DCM OOOOO 3. PWR — BATT

CAUTION
EMU must be on BATT pwr when
airlock power supply turned on

AW1S8HOOODOO 4. PWR/BATT CHGR EMU 1,2 MODE (two) - PWR
BUS SEL (two) — MNA(MNB)
DCM 0O0OOoOgd 5. PWR — SCU
OOOOoo 6. Verify panels as shown next page 1 O 9
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V1

(VA

BOTH

BOTH
EV1

R14:C OOOOO 7. vYecb MNA UHF EVA - cl

DCM
Al1R

06

Al1R
R10
DCM

ooooo 8.
oooog 9.

Oooooio.

Oooooo11.
oooooi2.

Oooooois.

oooooiA4.

Oooooois.
Oooooie.
oooooiy.
Ooooois.
Ooooooi9.

Ooooo20.

ooooo21.

ooooo22.
ooooo23.
ooooo24.
ooooo25.
Ooooo26.

AW18D OO0 27.

vMNC UHF EVA — cl

Perform EVA COMM CONFIG, steps 1, 4 thru 6

Disconnect, transfer, temp stow LTAs, helmets, additional
EMU(s) to middeck EVA BIOMED PLACEMENT

Remove Dosimeter from inflight
garments; insert in LCVG

Disconnect LCVG, don MAG (UCD)

Clean electrode donning area
with IPA wipe; attach sternal
harness leads to electrodes

Don electrodes by applying jell
center first (holding white foam
off skin)

Apply gentle pressure around
inner ring and smooth foam
toward outer edge

Configure strain relief as shown in photo; don LCVG

Don Comm Caps (—_——“

Connect biomed to elec harness

vCOMM freq — LOW _

AUD CTRUHFA/G1 - TR i v

vAIG 2 - OFF

vAIA - OFF
Verify biomed signal, EMU data,
and RF comm with MCC
UHF MODE - OFF N
VSPLX/EVA XMIT FREQ — 259.7/414.2
vPWR AMP — OFF |
vSPLX SQUELCH - ON
AUD CTRUHF A/G1 - OFF
BIOMED CH 1,2 — asreqd
COMM mode — HL
Doff Comm Caps
Disconnect biomed
AIRLK AUD PWR - AUD/TONE

-
XYPHOID

j_48023_001

Proper config
for sternal
harness strain
relief

EMU DONNING (55 min)

PLSS

DCM

Ooooo28.
ooooo29.
Ooooo30.
ooooo31.
ooooo32.
ooooo33.
ooooo 34.
ooooo35.
Ooooo36.
ooooo37.
Oooooo38.
ooooo39.
Ooooo4o.
Oooooo4l.
ooooo4z2.
Ooooo4s.
Ooooo44.
OooOoo4s.
OoOooo46.

NOTE
May be performed by EV1 & EV2 simultaneously

Take one aspirin tablet (325 mg)
STATUS: vSOP P =5800-6800 (compare w/gauge)
vWaist ring — op
Don LTA, attach donning handles as reqd
Remove EV boots to adjust bladder (as reqd)
Connect EV boots, vlocked (as reqd)
Ingress airlock
v'Suit arms aligned
Disconnect gloves, vwrist disconnects — op
Stow IV glasses
Don thumb loops
v Biomed connector is outside of HUT
vREBA sw — OFF
Don HUT
Release thumb loops
v'Suit arms aligned
Don EV glasses as reqd
Don Comm Cap
vCOMM mode - HL, vol as reqd
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V1

EV2,EV4

EV1,
EV3

DCM

DCM
DCM

EV2,EV4

BOTH

DCM

DCM

Oooooar.
OooOoo4s.
Oooooo49.
Ooooos0.
Oooooosl.
Oooooos2.
OooOooss3.

Oooooos5A4.
OOoOooOoOoss.
O00Ooose.
Oooooosy.
O0OOoOoos8.
OOooOoos9.
OooOoo6e0.

vComm
Connect biomed to elec harness
Connect LCVG, IV1 viocked
vThermal cover clear of waist ring
Waist ring — engage posn
Connect waist ring, 1V1 viocked
Remove donning handles, stow in EMU Equipment Bag,
cover waist ring
v Elec harness clear of neck ring
v Drink vlv posn
v Mike boom posn
Don Comfort Gloves, Wristlets
Wrist rings — engage posn
Don EV Gloves, IV1 viocked
Tighten palm restraint straps

If REBA battery:
00000 61. vGlove heater sw (two) — OFF

Ooooo 62.

Connect lower arm pwr harness to Gloves

OOoOodd 63. Stow slack under arm TMG

00000 64.
OO0O0ooes.

OO00o66.

OoOoOooe7.
O000ooe68.
OooOooe69.
ooooo70.
If EMU TV:

Oooooo 71.
Oooooo 72.

ooooov7a3.

EMU CHECK (5 min)

ooooo74.

ooooovs.
Ooooo7e.
ooooovy.
Oooooo78.
ooooov79.
Ooooo8o.
Ooooo8l.
Ooooo8z2.
Ooooo83.
Ooooo 84.

OoOooo8s.

v Cuff C/L posn
Repeat steps 29-64

CAUTION
Minimize fan operation with O2 ACT — OFF ([2 min)

FAN — ON (PWR RESTART may occur)

Don Helmet, IV1 viocked
O2 ACT - IV

vHelmet purge viv — cl, locked
PURGE viv — cl (dn)

Unstow EMU TV power cable; disconnect from ground plug
Mate EMU TV power cable to EMU TV
Repeat steps 66-72

v Cooling

* |f cooling insufficient, IV1 depress *
* and hold pump priming vivon  *
*  back of EMU (30 sec min) * |

Temp control vlv — as reqd
vWrist rings — covered
vWaist rings — covered
vCOMM mode — HL
vWATER - OFF
vPWR — SCU
vFAN — ON
vCOMM freq — LOW
vHelmet purge viv — cl, locked
vPURGE vlv — cl (dn)

NOTE
During LEAK CHECK procedure, when ‘SET O2
IV’ msg displayed, wait 30 sec and vSUIT P gauge
stable (4.2-4.4) before moving O2 ACT-IV

STATUS: |LEAK CHECK?|, PROC follow displayed

instructions

EVA/109/FIN A

. If[LEAKAGE HI|SUITP X.X|,goto

FAILED LEAK CHECK (14.7/10.2 PSI),
CC 6—4 (Cue Card) *
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EMU PURGE

MET ./ o \IMET_7Vv :  ffMET_7Vv :  |yMET__/ : _ |IMET__J -
NOTE CABIN P PURGE
Flex arms and legs periodically DURATION (min)
and avoid overcooling during 10.2 8
purge/prebreathe 147 12
BOTH DCM [OOoOoOoo 1. 02 ACT — PRESS
Oooooo 2. PURGE viv — op (up), begin purge clock
00000 3. When N2 purge complete (per table):
PURGE viv — cl (dn)
O2 ACT - IV
EMU PREBREATHE
MET ./ o+ \IMET_7Vv :  ffMET_7Vv :  |yMET__/ : _ |IMET__J :
OOOoOoO 4. Begin prebreathe clock
VI RL 00000 5. O2TK3HTRAG®) - asreqd “ABINP | PREBREATHE
00000 6. Egress AAP, stow handles
V1 AW82B 0000 7. AIRLK DEPRESS viv 10.2[ 12 hr 01:15
cap — vent, remove, stow 24 hr 00:40
00000 8. Remove loose equipment | 14.7 04:00
ooooo 9. Ifreqd, stow REBA jumper cable
Vi 0000010, Install MWS and BRTs (as reqd)
0000011, VEVA tools installed in airlock
A/L 0000012, Remove, stow appropriate vent ducts to allow hatch closure
0000013, vLoose middeck—stowed items clear of inner hatch and
middeck diffuser cap air flow
DCM [O0O00014. Remove WATER switch guard (two), stow in EMU
Equipment Bag
0000015, REBAsw — ON
If EMU TV:
00000 16. EMU TV power pb — press, vGreen LED illuminated
O00O0OOl17. Egress airlock
0000018, Inner hatch — close, lock
0000019, vinner hatch Equal viv caps (two) — removed
0000020.  Inner hatch Equal viv (two) — OFF
0000021, When prebreathe time complete, vMCC for go to

DEPRESS/REPRESS (Cue Card)
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EVA COMM CONFIG
06 1. VUHF SPLX/EVA XMIT FREQ - 259.7/414.2
vPWR AMP - OFF
vEVA STRING -1
MODE - EVA
Al1R 2. AUDCTRVOICERCDSELCH1 - A/IG1
2 — ICOMA
3. AUDCTRUHFA/G1 - TR
VAIG2 - OFF
vAIA - OFF
IVA ATU vAUD A/IG1 - T/R
R10 4. BIOMEDCH1 - EVA1 ATU tw settings
2 — EVA2
DCM 5. COMMfreq — LOW LOC A/G1 AIG2
Comm mode - PRI COR ____
6. On ATUs in use by IVA, adjust VOL A/G 1 PLT
tw for comfortable EVA volume; then MS
adjust VOL A/G 2 tw for comfortable MCC MDl
volume. (MCC uplinks on both A/G 1 and MD2 ___
A/G 2.) Record ATU tw settings
CO2 RMVL SYS DEACT
MOS51F CO2 RMVL SYS CNTLR 1(2) MODE - STBY (hold 3 sec)

Wait 6 sec

vCO2 RMVL SYS CNTLR 1(2) OPER It — off
VFAILIt — on

CO2 RMVL SYS ACT

MO51F CO2 RMVL SYS AC1(3) — OFF (hold 3 sec)
MNA(C) — OFF
vCNTLR 1(2) FAIL It — off
AC1(3) — ON (hold 3 sec)
MNA(C) — ON

CNTLR 1(2) MODE — OPER (hold 3 sec)
Wait 6 sec

vCO2 RMVL SYS CNTLR 1(2) OPER It — on
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EMU STATUS

TEMP FS 5-1
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EMU STATUS

TIME EV
TIME LF
% PWR
% 02
SUITP
0o2P
SOP P
SUBLM P
BAT VDC
BAT AMP
RPM
CO2
H20 TEMP
H20 GP
H20 WP
GAUGE

EMU STATUS - EVA 1

EV1 EV2 EV1 EV2 EV1 EV2 EV1 EV2 EV1 EV2 EV1 EV2
Report status to MCC when: EVl EV2 EVl EV2
e Any parameter outside
normal range TIME EV
e TIMELF <reqd
L TIME LF
e Limiting Consumable
changes (PWR - 02) % PWR
e ATIME LF between EV1
and EV2>1 hr % 02
NORMAL STATUS
02 POS EVA
®| TIME EV HR:MIN since PWR-BATT
® [ TIME LF/limit consum HR:MIN remaining at present use rate
®| % 02 (PWR) LF Displayed if not limiting consumable
SUIT P 4.2-4.4 psid
0o2P 60-900 psid
SOP P 5800-6800 psia
2.0-4.2 psia :
Airlock Egress SUBLM P P Airlock Ingress
BAT VDC 16.3-17.0
BAT AMP 3.0-4.0
RPM 19.0-20.0 k
CO2 0.2-0.5 mmH
H20 TEMP 32-75 degF
H20 GP/WP 14.0-16.0 psid
TEMP FS 5-2

TIME EV
TIME LF
% PWR
% 02
SUITP
0o2P
SOP P
SUBLM P
BAT VDC
BAT AMP
RPM
Co2
H20 TEMP
H20 GP
H20 WP
GAUGE
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TIME EV
TIME LF
% PWR
% 02
SUITP
0o2P
SOP P
SUBLM P
BAT VDC
BAT AMP
RPM
CO2
H20 TEMP
H20 GP
H20 WP
GAUGE

EMU STATUS — EVA 2

EV1 EV2 EV1 EV2 EV1 EV2 EV1 EV2 EV1 EV2 EV1 EV2
Report status to MCC when: EVl EV2 EVl EV2
e Any parameter outside
normal range TIME EV
e TIMELF <reqd
L TIME LF
e Limiting Consumable
changes (PWR - 02) % PWR
e ATIME LF between EV1
and EV2>1 hr % 02
NORMAL STATUS
02 POS EVA
®| TIME EV HR:MIN since PWR-BATT
® [ TIME LF/limit consum HR:MIN remaining at present use rate
®| % 02 (PWR) LF Displayed if not limiting consumable
SUIT P 4.2-4.4 psid
0o2P 60-900 psid
SOP P 5800-6800 psia
2.0-4.2 psia :
Airlock Egress SUBLM P P Airlock Ingress
BAT VDC 16.3-17.0
BAT AMP 3.0-4.0
RPM 19.0-20.0 k
CO2 0.2-0.5 mmH
H20 TEMP 32-75 degF
H20 GP/WP 14.0-16.0 psid
TEMP FS 5-2a

TIME EV
TIME LF
% PWR
% 02
SUITP
0o2P
SOP P
SUBLM P
BAT VDC
BAT AMP
RPM
Co2
H20 TEMP
H20 GP
H20 WP
GAUGE

109

EVA/109/FIN A



TIME EV
TIME LF
% PWR
% 02
SUITP
0o2P
SOP P
SUBLM P
BAT VDC
BAT AMP
RPM
CO2
H20 TEMP
H20 GP
H20 WP
GAUGE

EMU STATUS - EVA 3

EV1 EV2 EV1 EV2 EV1 EV2 EV1 EV2 EV1 EV2 EV1 EV2
Report status to MCC when: EVl EV2 EVl EV2
e Any parameter outside
normal range TIME EV
e TIMELF <reqd
L TIME LF
e Limiting Consumable
changes (PWR - 02) % PWR
e ATIME LF between EV1
and EV2>1 hr % 02
NORMAL STATUS
02 POS EVA
®| TIME EV HR:MIN since PWR-BATT
® [ TIME LF/limit consum HR:MIN remaining at present use rate
®| % 02 (PWR) LF Displayed if not limiting consumable
SUIT P 4.2-4.4 psid
0o2P 60-900 psid
SOP P 5800-6800 psia
2.0-4.2 psia :
Airlock Egress SUBLM P P Airlock Ingress
BAT VDC 16.3-17.0
BAT AMP 3.0-4.0
RPM 19.0-20.0 k
CO2 0.2-0.5 mmH
H20 TEMP 32-75 degF
H20 GP/WP 14.0-16.0 psid
TEMP FS 5-2b

TIME EV
TIME LF
% PWR
% 02
SUITP
0o2P
SOP P
SUBLM P
BAT VDC
BAT AMP
RPM
Co2
H20 TEMP
H20 GP
H20 WP
GAUGE
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TIME EV
TIME LF
% PWR
% 02
SUITP
0o2P
SOP P
SUBLM P
BAT VDC
BAT AMP
RPM
CO2
H20 TEMP
H20 GP
H20 WP
GAUGE

EMU STATUS — EVA 4

EV1 EV2 EV1 EV2 EV1 EV2 EV1 EV2 EV1 EV2 EV1 EV2
Report status to MCC when: EVl EV2 EVl EV2
e Any parameter outside
normal range TIME EV
e TIMELF <reqd
L TIME LF
e Limiting Consumable
changes (PWR - 02) % PWR
e ATIME LF between EV1
and EV2>1 hr % 02
NORMAL STATUS
02 POS EVA
®| TIME EV HR:MIN since PWR-BATT
® [ TIME LF/limit consum HR:MIN remaining at present use rate
®| % 02 (PWR) LF Displayed if not limiting consumable
SUIT P 4.2-4.4 psid
0o2P 60-900 psid
SOP P 5800-6800 psia
2.0-4.2 psia :
Airlock Egress SUBLM P P Airlock Ingress
BAT VDC 16.3-17.0
BAT AMP 3.0-4.0
RPM 19.0-20.0 k
CO2 0.2-0.5 mmH
H20 TEMP 32-75 degF
H20 GP/WP 14.0-16.0 psid
TEMP FS 5-2c

TIME EV
TIME LF
% PWR
% 02
SUITP
0o2P
SOP P
SUBLM P
BAT VDC
BAT AMP
RPM
Co2
H20 TEMP
H20 GP
H20 WP
GAUGE
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TIME EV
TIME LF
% PWR
% 02
SUITP
0o2P
SOP P
SUBLM P
BAT VDC
BAT AMP
RPM
CO2
H20 TEMP
H20 GP
H20 WP
GAUGE

EMU STATUS - EVA S5

EV1 EV2 EV1 EV2 EV1 EV2 EV1 EV2 EV1 EV2 EV1 EV2
Report status to MCC when: EVl EV2 EVl EV2
e Any parameter outside
normal range TIME EV
e TIMELF <reqd
L TIME LF
e Limiting Consumable
changes (PWR - 02) % PWR
e ATIME LF between EV1
and EV2>1 hr % 02
NORMAL STATUS
02 POS EVA
®| TIME EV HR:MIN since PWR-BATT
® [ TIME LF/limit consum HR:MIN remaining at present use rate
®| % 02 (PWR) LF Displayed if not limiting consumable
SUIT P 4.2-4.4 psid
0o2P 60-900 psid
SOP P 5800-6800 psia
2.0-4.2 psia :
Airlock Egress SUBLM P P Airlock Ingress
BAT VDC 16.3-17.0
BAT AMP 3.0-4.0
RPM 19.0-20.0 k
CO2 0.2-0.5 mmH
H20 TEMP 32-75 degF
H20 GP/WP 14.0-16.0 psid
TEMP FS 5-2d

TIME EV
TIME LF
% PWR
% 02
SUITP
0o2P
SOP P
SUBLM P
BAT VDC
BAT AMP
RPM
Co2
H20 TEMP
H20 GP
H20 WP
GAUGE
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TIME EV
TIME LF
% PWR
% 02
SUITP
0o2P
SOP P
SUBLM P
BAT VDC
BAT AMP
RPM
CO2
H20 TEMP
H20 GP
H20 WP
GAUGE

EMU STATUS — EVA 6

EV1 EV2 EV1 EV2 EV1 EV2 EV1 EV2 EV1 EV2 EV1 EV2
Report status to MCC when: EVl EV2 EVl EV2
e Any parameter outside
normal range TIME EV
e TIMELF <reqd
L TIME LF
e Limiting Consumable
changes (PWR - 02) % PWR
e ATIME LF between EV1
and EV2>1 hr % 02
NORMAL STATUS
02 POS EVA
®| TIME EV HR:MIN since PWR-BATT
® [ TIME LF/limit consum HR:MIN remaining at present use rate
®| % 02 (PWR) LF Displayed if not limiting consumable
SUIT P 4.2-4.4 psid
0o2P 60-900 psid
SOP P 5800-6800 psia
2.0-4.2 psia :
Airlock Egress SUBLM P P Airlock Ingress
BAT VDC 16.3-17.0
BAT AMP 3.0-4.0
RPM 19.0-20.0 k
CO2 0.2-0.5 mmH
H20 TEMP 32-75 degF
H20 GP/WP 14.0-16.0 psid
TEMP FS 5-2e

TIME EV
TIME LF
% PWR
% 02
SUITP
0o2P
SOP P
SUBLM P
BAT VDC
BAT AMP
RPM
Co2
H20 TEMP
H20 GP
H20 WP
GAUGE
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EVA TIMELINE OVERVIEW

+V3
00:00 01:00 02:00 03:00 04:00 05:00 06:00 07:00
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TOP

EVA 1 BRIEFING CARD

LESSONS LEARNED from previous days
CREW RESPONSIBILITIES

EVA/IVA John & Rick / Jim & Mike
RMS/Photo TV Nancy & Scooter / Digger
EMU STATUS

Suit anomalies
Positioning: drink bag, EEH
Boot bladder reconfig

Requests
SUIT DONNING
EVA Prep Start Time (-01:30) 02/16:30 /
Start Purge and Pre-breathe (-00:58) 02/18:00 /
PET start 02/19:00 /
EGRESS PLAN John 1°'/ handle temp stow / Rick

PRECAUTIONS
Timeline notes & warnings
No touch / No damage / Keep out
RMS+ is close to structure / FF PDM retract, SA3 ops
ORU close to structure SA2 removal, SA3 rotation

TASK SPECIFICS
Summary EVA Timeline
MFR swap Yes, during HST rotation
Review task risks SA3, DBA connectors, Bay 5&10

CREW COORDINATION
Shuttle Voice Protocol
Call clearances (RMS, helmet, PLSS)
EMU Mals
Call turns and torque, HST priority
Contingency and Crib Sheet

INGRESS PLAN John in 1%
POST EVA

Crew responsibilities Jim lead
EMERGENCIES

Comm Fail, Term EVA, Abort EVA EVA Cuff C/L p20, p7, p6

Review lost tool / instrument / crewman
Mal of the day

EVATOP TEN

EVA-8a/109/0/A

+
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TOP
BACK OF ‘EVA 1 BRIEFING CARD’

EVA 2 BRIEFING CARD

LESSONS LEARNED from previous days
CREW RESPONSIBILITIES

EVA/IVA Jim & Mike / John & Rick
RMS/Photo TV Nancy & Scooter / Digger
EMU STATUS

Suit anomalies
Positioning: drink bag, EEH
Boot bladder reconfig

Requests
SUIT DONNING
EVA Prep Start Time (-01:30) 03/16:30 /
Start Purge and Pre-breathe (-00:58) 03/18:00 /
PET start 03/19:00 /
EGRESS PLAN Jim 1°' /MFR pass Mike-Jim-Mike / Mike

PRECAUTIONS
Timeline notes & warnings
No touch / No damage / Keep out
RMS+ is close to structure / FF PDM retract, SA3 ops
ORU close to structure SA2 removal, SA3 rot,RWA

TASK SPECIFICS
Summary EVA Timeline
MFR swap
Review task risks SA3, DBA connectors

CREW COORDINATION
Shuttle Voice Protocol
Call clearances (RMS, helmet, PLSS)
EMU Mals
Call turns and torque, HST priority
Contingency and Crib Sheet

INGRESS PLAN Mike in 1%
POST EVA

Crew responsibilities John lead
EMERGENCIES

Comm Fail, Term EVA, Abort EVA EVA Cuff C/L p20, p7, p6

Review lost tool / instrument / crewman
Mal of the day

EVATOP TEN

EVA-8b/109/0/A

+
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EVA 3 BRIEFING CARD

LESSONS LEARNED from previous days
CREW RESPONSIBILITIES

EVA/IVA John & Rick / Jim & Mike
RMS/Photo TV Nancy & Scooter / Digger
EMU STATUS

Suit anomalies
Positioning: drink bag, EEH
Boot bladder reconfig

Requests
SUIT DONNING
EVA Prep Start Time (-01:30) 04/15:30 /
Start Purge and Pre-breathe (-00:58) 04/17:00 /
PET start 04/18:00 /
EGRESS PLAN John 1%/ MFR pass Rick-John-Rick / Rick

PRECAUTIONS
Timeline notes & warnings
No touch / No damage / Keep out
RMS+ is close to structure / FF
ORU close to structure PCU handoff

TASK SPECIFICS
Summary EVA Timeline
MFR swap Yes, during PCU demate
Review task risks Cables, connectors, FHST

CREW COORDINATION
Shuttle Voice Protocol
Call clearances (RMS, helmet, PLSS)
EMU Mals
Call turns and torque, HST priority
Contingency and Crib Sheet

INGRESS PLAN John in 1%
POST EVA

Crew responsibilities Jim lead
EMERGENCIES

Comm Fail, Term EVA, Abort EVA EVA Cuff C/L p20, p7, p6

Review lost tool / instrument / crewman
Mal of the day

EVATOP TEN

EVA-9a/109/0/A

+
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TOP
BACK OF ‘EVA 3 BRIEFING CARD’

EVA 4 BRIEFING CARD

LESSONS LEARNED from previous days
CREW RESPONSIBILITIES

EVA/IVA Jim & Mike / John & Rick
RMS/Photo TV Nancy & Scooter / Digger
EMU STATUS

Suit anomalies
Positioning: drink bag, EEH
Boot bladder reconfig

Requests
SUIT DONNING

EVA Prep Start Time (-01:30) 05/16:30 /

Start Purge and Pre-breathe (-00:58) 05/18:00 /

PET start 05/19:00 /
EGRESS PLAN Mike 1° /MFR Jim-Mike-Jim /Jim

PRECAUTIONS
Timeline notes & warnings
No touch / No damage / Keep out
RMS+ is close to structure / FF
ORU close to structure ACS/FOC, ESM

TASK SPECIFICS
Summary EVA Timeline
MFR swap Yes, after FOC in ASIPE
Review task risks Chemglas, FHST, debris

CREW COORDINATION
RMS Voice Protocol
Call clearances (RMS, helmet, PLSS)
EMU Mals
Call turns and torque, HST priority
Contingency and Crib Sheet

INGRESS PLAN Mike in 1%
POST EVA

Crew responsibilities Rick lead
EMERGENCIES

Comm Fail, Term EVA, Abort EVA EVA Cuff C/L p20, p7, p6

Review lost tool / instrument / crewman
Mal of the day

EVATOP TEN

EVA-9b/109/0/A

+
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EVA 5 BRIEFING CARD

LESSONS LEARNED from previous days
CREW RESPONSIBILITIES

EVA/IVA John & Rick / Jim & Mike
RMS/Photo TV Nancy & Scooter / Digger
EMU STATUS

Suit anomalies
Positioning: drink bag, EEH
Boot bladder reconfig

Requests
SUIT DONNING
EVA Prep Start Time (-01:30) 06/16:30 /
Start Purge and Pre-breathe (-00:58) 06/18:00 /
PET start 06/19:00 /
EGRESS PLAN John 1%/ MFR pass Rick-John-Rick / Rick

PRECAUTIONS
Timeline notes & warnings
No touch / No damage / Keep out
RMS+ is close to structure / FF Mule, Aft Shroud doors
ORU close to structure NCC, radiator Mule

TASK SPECIFICS
Summary EVA Timeline
MFR swap Yes, after NCC install
Review task risks Chemglas, Cool Lines, radiator

CREW COORDINATION
Shuttle Voice Protocol
Call clearances (RMS, helmet, PLSS)
EMU Mals
Call turns and torque, HST priority
Contingency and Crib Sheet

INGRESS PLAN Johnin 1%
POST EVA

Crew responsibilities Mike lead
EMERGENCIES

Comm Fail, Term EVA, Abort EVA EVA Cuff C/L p20, p7, p6

Review lost tool / instrument / crewman
Mal of the day

EVATOP TEN

EVA-10a/109/0/A

+
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6-L 00 Sd

V NI4/60T/VA3

V/O/60T/d0T-VAT

+

e MFR SWAP
PET TIME
(HR : MIN) IV FF
MFR SWAP
MFR SWAP
¢ Translate to MFR

¢ Daisy chain extra waist tether to RMS EV

e Disconnect RMS EV'’s safety tether from EMU
d-ring

e Mate RMS EV's safety tether to FF EV EMU d-ring

* Verify safety tether gate closed

» Disconnect RMS EV’s prime waist tether from
EMU d-ring

* Mate RMS EV’s prime waist tether to FF EV EMU
d-ring

 Disconnect extra waist tether daisy chain

¢ If req’d, PGT Swap

 Daisy chain extra waist tether to FF EV
o Disconnect FF EV’s safety tether from EMU d-ring

» Mate FF EV’s safety tether to RMS EV EMU d-ring

» Verify safety tether gate closed

¢ Disconnect FF EV’s prime waist tether from EMU
d-ring

» Mate FF EV’s prime waist tether to RMS EV EMU
d-ring

» Disconnect extra waisttether daisy chain

e If req'd, PGT Swap

aAyVvO 9ONId3I14d9 S VAT, 40 MOvd

dOl



GENERIC NO TOUCH / NO DAMAGE / KEEP OUT ZONES

KEEP OUT Reason
High Gain Antenna dish (when operating) EMI Fields
FSS BAPS and HST, during rotation and pivot Pinch points, collision
LGA = 3 in. (when operating without LGA PC installed) EMI Fields
SAC Magnetic Isolators within 2 inches EMI Fields
SA-2 blankets = 3 in. from edge (hinge pins) Sharp point
UHF PLB Antenna (stbd sill) EMI Fields
Low Power = 0.5 ft (nominal)
High Power = 2.3 ft above top, 1.3 ft from sides
WVS UHF Antenna (stbd sill) = 4 in. EMI Fields
NO TOUCH Reason

Low Gain Antenna

Reduction of loss of comm.

Edges and Inside face of Aperture Door

Sharp edges
Potential source of contamination

Magnetometer and Covers

Potential source of contamination

SA-2 Bi-Stem Bellows / Blankets

Loss of thermal protection

Reduction or loss of electrical power capability
Sharp edge

Potential source of contamination

Potential high voltage

-V3 FHST Shades, internal & external

Sharp edges
Potential source of contamination

-V3 Door Retract/Extend Seals

Potential light leak
Potential source of contamination

Diode Box Front Face

Exposed voltage
Reduction or loss of connector function

P105 and P106 connector pins

Exposed voltage
Reduction or loss of connector function
Electrical short circuits

High Gain Antenna dish / mast

Sharp edges, pinch points
Reduction or loss of comm.
Potential source of contamination

Bay 2 and Bay 3 doors battery thermal louvers

Sharp edges
Reduction or loss of radiative capability
Potential source of contamination

WF/PC Il Radiator

Reduction or loss of radiative capability
Potential source of contamination

Aft Bulkhead Docking Target Pin

Note: This pin is fragile because it is bonded to the surface.
Potential for breakage & loss of angular cue function

NO DAMAGE

Reason

Docking Target Pins

Potential for breakage & loss of angular cue function

Magnetic Torquer Bar cable harness

Reduction or loss of pointing capability

Wave Guide

Reduction or loss of comm.

Coarse Sun Sensors

Reduction or loss of pointing capability
Potential source of contamination

HST MLI on SSM Bays, OTA Bays, and FS/LS

Potential source of debris

HST, RAC, SAC, FSS, and MULE hardware

EVA kickloads analysis has not been evaluated for all hardware

FS 7-10
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TASK SPECIFIC NO TOUCH / NO DAMAGE / KEEP OUT ZONES

EVA 1

NO TOUCH

(-V2 SA)

REASON

SA-2 Bi-Stem Bellows/Blankets

Loss of thermal protection

Reduction or loss of electrical power capability
Sharp edge

Potential source of contamination

Potential high voltage

DBA Front Face

Exposed voltage
Reduction or loss of connector function

KEEP OUT ZONE

REASON

SA-2 Blanket Edge — 3 inches

Sharp point on hinge pins

EVA 2

NO TOUCH

(+V2 SA)

REASON

SA-2 Bi-Stem Bellows/Blankets

Loss of thermal protection

Reduction or loss of electrical power capability
Sharp edge

Potential source of contamination

Potential high voltage

DBA Front Face

Exposed voltage
Reduction or loss of connector function

KEEP OUT ZONE

REASON

SA-2 Blanket Edge — 3 inches

Sharp point on hinge pins

NO DAMAGE

(RWA)

REASON

Heaters

Reduction or loss of thermal control (epoxyed in
place)

Load isolators

Source of contamination (possible fluid leak)

EVA 3

NO TOUCH

(PCU)

REASON

-V3 FHST Seals and Baffles

Potential light leak
Potential source of contamination

WF/PC |l Radiator

Reduction or loss of radiative capability
Potential source of contamination

Bay 2 & 3 Door Battery Thermal Louvers

Sharp edges
Reduction or loss of radiative capability
Potential source of contamination

Bay 2 & 3 Battery J1 Connector Pins

Energized connectors

WF/PC Il Guide Studs

Potential sharp edge

FS 7-11
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TASK SPECIFIC NO TOUCH / NO DAMAGE / KEEP OUT ZONES

EVA 4
(ACS/ESM)
NO TOUCH REASON
|« Focal Plane Cross Members | Potential source of contamination from Beta cloth |
(PCU CLEANUP)
NO TOUCH REASON
e -V3 Door Retract/Extend Seals Potential light leak
Potential source of contamination
e WF/PC Il Radiator Reduction or loss of radiative capability

Potential source of contamination

e Bay 2 & 3 Door Battery Thermal Louvers Sharp edges

Reduction or loss of radiative capability
Potential source of contamination

EVA 5
(ASLR)
NO TOUCH REASON
e Door bolt threads Braycote lubricant
e Door bolt Potential sharp edge if bolt sheared
e Leading edge of saddle fitting Sharp edge
e  Stowage bracket restraint hooks Sharp edge
e  Guide block J-grooves Sharp edge
(NCS)
NO TOUCH REASON
e P600 Energized connector
e CPL Evaporator or Saddle Channel Loss of heat transfer capability

FS 7-12 EVA/109/FIN A



EVA 1
TIME
e IVIFSS EV RMS
00:00 —-| ¥ FSS 90°, -V2, Pivot 85° POST DEPRESS and A/L EGRESS (00:15)
SA 0°
- INITIAL SETUP (00:55) MFR Pre-Grapple
« Translation Adaptation (RMS EV)
- « Translation Aid Setup
« MFR Setup
- Airlock MFR Ingress/Egress
« LGAP Cover Installation
01:00 —| PIVOT HST (to 90°) (PL OPS, IN BAY OPS) « BAPS Post Installation
-| VFSS 90°, -V2, Pivot 90° -V2 SA-3 (04:35)
» PFR Retrieval FSS APC
--| DAP:FREE (PDM Retract) « SA-2 PDM Retract SA PFR Install (-V2 Fwd)
SA-2 Prep
DAP:B11/AUTO/VERN (ALT) (PDM Locked)
02:00 —| V¥ MCC Go for DBA connector demate « DBA Connector Demate WF/PC Cover Retrieval
* WF/PC & FHST Cover Installation WEF/PC Cover Install
- * SA-2 Removal From HST -V2 SA-2 Removal
RAC Stbd SA-2
- « DBA Changeout Stbd DBA-2 Retrieval
-V2 DBA-2 Swap
03:00 —-| Notify MCC X connector mated (DBA-2 heaters) Stbd DBA Stow
Stbd Latch 5
- « SA-3 Removal Stbd Mast Bolts
GCAto Latch 2
- GCAto Latch 1
Stbd SA-3 Removal
-| DAP:FREE (One CM on SA-3 thru SADA engage) « SA-3 Installation -V2 SA-3 Rotate
v MCC Go for PFR Ingress and SA-3 connector mate SA-3 Pre-Install
04:00 —-| DAP:B11/AUTO/VERN (ALT) (SADA engage) « SA Closeout RAC Stbd Aft Latch
RAC Stbd Fwd Latch
E GCA to Fwd Constraint Bolts
Notify MCC all SA-3 connectors mated (SECT Switch) Panel Deploy
--] ¥ MCC Go for panel deploy » SA-3 Panel Deploy
-V2 SA-3 Panel Locking
-| DAP:FREE (Panel restraint strap removal)
DAP:B11/AUTO/VERN (ALT) (Panels soft docked) GCA to SA PFR Removal
05:00 —| ROTATE HST (to 180°, -V3), (PL OPS, IN BAY OPS) « MFR SWAP GCA to MFR Swap
- « P601 Mate SA PFR Install (-V3 Fwd)
Notify MCC P601 mated (Go for SA-3 A/T) « Bay 10 Thermal Cover Installation EPS Panel (-V3 fwd)
- « Bay 5 Thermal Cover Installation
E DAILY CLOSEOQOUT (00:30) Airlock MFR Ingress/Egress
06:00 —
A/L INGRESS and PRE REPRESS (00:15)

TEAR OUT PAGE
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AIRLOCK
HST Tool Bag:
Helmet light battery (spare)
2 - 34-in adj tethers ’
Compound Cutters (NOBL get ahead)
1 - Safety tether w/ hook guard (spare)
General Purpose Caddy w/
IFM 5/32-in Allen w/ tether (FSS cont)
IFM 1/8-in allen wrench (ECU cont)
Connector Cleaner Tool
F5 Camera (spare)
PGT w/ battery (spare)

Fish stringer (spare)
Inspection mirror w/ O-tether
1 - 80-in adj tether
Modified Airlock Wrench (SA-2 SADM brake cont)
SA-2 connector strap (spare)
Cheater bar (ASLR get ahead)
Socket caddy:
12-in wobble
4-in spring socket
Socket caddy:
Y4-in IFM socket w/ drop proof tether adapter (drive stud)
Fish stringer
Lube applicator (ASLR get ahead)
Wire tie caddy
PCU connector tool (SA connector cont)
Small connector tool (SA connector cont)
EVA Bag:
Airlock wrench
Adjustable wrench
DCM Plug
Spare Tethers:
1 - Ig-sm pb retr tethers
3 - Ig-sm paddle retr tethers
2 - sm-sm pb retr tethers
3 - sm-sm paddle retr tethers

EEEEEREEEEEEENEEEEREE

4 - adj equip tethers

MIDDECK

PRT w/ batteries

3 - PGT batteries

2 - PCU connector tool caddies
Manual door stay

ORU transfer bag

Lube Applicator (spare)

4 - PCU connector covers
General purpose caddy

2 - PCU connector tools (spares) Middeck contingency kit &
PDU fuse plug blanket

Socket, 7/16 Long adjustable SA-2 connector strap
Socket, 7/16 12-in wobble (spare)

VIK jumper plug caddy (w/ 7
jumper plugs)

Drop proof tether adapter
2 - SA-2 tie-down straps

TEAR OUT PAGE
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EVA 1 TOOL CONFIG

MFR HANDLE - EGRESS
Tool board D (left) w/:
Front - 90 degree connector tool w/ integral tether
- O-tether w/ integral tether (spare)

E Back - PGT w/ short adj A3, CCW 2, 10.5 w/ integral tether

(installed upside-down)

[ ] Tool board T (right) wi:

Front - MTL (005) (b/u)
5/32-in ball end driver
2-in socket
Sm trash bag w/ sm-sm paddle retr tether
Back - EVA Ratchet w/ MTL (001) and short adj ext w/ sm-sm
paddle retr tether

Bayonet fittings:

[] F5camera w/ integral tether (top-left)

__ Top tether points:

1 - Retr tether (Ig-sm pb)
1 - 34-in adj tether (spare)

Side tether points:
Waist tether (to tether MFR Handle in A/L)

MFR HANDLE - INGRESS
Tool board D

|| Tool board T

90 degree connector tool

6-in wobble

2-in socket

MTL (b/u)

Sm trash bag w/ retr tether

PGT w/ short adj ext and retr tether
EVA Ratchet w/ MTL and short adj ext w/ retr tether
F5 camera

O-tether (spare)

1 - Retr tether (Ig-sm pb)

1 - 34-in adj tether (spare)

1 - Retr tether (Ig-sm paddle)

Additional Items Returned to Airlock:

[_]EPS Cover

Trash Bag Items:
SA-3 W bracket P3 Cap
DBC Cross Strap (-V2) P1 Turn Around Plug “J1A”
DBC Cross Strap (P601) Cap
HST P601 Cap
SA-3 Panel Restraint Strap
EVA Ratchet palm wheel

FS 7-14

1 - Retr tether (Ig-sm paddie) (to tether MFR Handle in A/L) - (L)

EGRESS

FF EV

MWS w/ right swing arm

|| 2- Waist tethers (coated hook on right)

1 - Retr tether (Ig-sm paddle) — (left)

1 - Retr tether (Ig-sm pb) — (right)

1 - Retr tether (sm-sm paddle) - (right)

|| 1 - Sm trash bag (inside/left) w/ adj equip tether

|| SA-2 connector strap (tethered inside)

|| 1- EVA Ratchet w/ 6-in rigid ext w/ sm-sm
pb retr tether

[]1- PGT w/ 6-in wobble A3, CCW 2, 10.5 w/
sm-sm pb retr tether

BMS EV

MWS w/ right swing arm

2 - Waist tethers (coated hook on right)
Safety tether (left) w/ hook guard

1 - Retr tether (Ig-sm pb) — (left)

1 - Retr tether (Ig-sm paddle) - (right)

1 - Retr tether (sm-sm pb) - (swing arm)
1 - Adj equip tether (boot plate)

INGRESS
FFEV
MWS w/ right swing arm
2 - Waist tethers
Safety tether (left) w/ hook guard
1 - Retr tether (Ig-sm pb)
1 - Retr tether (Ig-sm paddle)
1 - Adj equip tether

RMS EV

MWS w/ right swing arm

2 - Waist tethers

Safety tether (left) w/ hook guard

1 - Retr tether (Ig-sm pb)

1 - Retr tether (Ig-sm paddle)

1 - Retr tether (sm-sm paddle)

1 - Adj equip tether

1 - Sm trash bag

1 - EVA Ratchet w/ 6-in rigid ext w/ retr tether

CCIIrrrrriy il idld

1 - PGT w/ 5/32-in driver w/ retr tether

EVA/109/FIN A



INITIAL SETUP

TASK TIME
(F;,';T:Th',l“,",f) v FF RMS
00:00 | Pivot FSS to 85° A/L EGRESS (00:10) A/L EGRESS (00:10)
(00:05) | RMS: To MFR Pre-grapple posn (PDRS, EVA SETUP) ¢ Open thermal cover
» Egress airlock
» Retrieve stbd safety tether reel, attach to left EMU
D-ring; unlock
» Configure redundant waist tether » Verify FF EV'’s tether config
* Remove RMS EV’s safety tether from self; attach to
port handrail standoff
« Install safety tether hook guard * Release waist tether from airlock D-ring
e Transfer MFR handle to FF EV
* Receive MFR handle from RMS EV; temp stow e Egress airlock
e Tether line - unsnap strap (1) » Close thermal cover
- remove from Velcro straps
- release fastener on slidewire cover (1)
-\ safety tether hook guard installed
00:10 TRANSLATION AID SETUP (00:05) TRANSLATION ADAPTATION (00:15)
(00:15) * Deploy ASIPE mini-TA; install hitch pin  Perform translation adaptation
¢ As req'd, deploy stbd TA: A=6, B=4, C=9, extend (7) * Release SA-3 ground strap; stow
» As req'd, deploy port TA: A=6, B=4, C=8, extend (7) * Remove fwd & aft latch pip pins, stow
¢ Retrieve MLI tent
00:15 MFER SETUP (00:20) e Stow MLI tent on MFR handle
(00:20) « Translate to Orbiter Bay 10
¢ Tether MER to APC and unlatch MFR
RMS: Perform MER SETUP
e Install MFR in RMS grapple fixture
¢ Remove APC tether
o Install MFR/RMS tether, tighten
00:35 LGAP COVER INSTALLATION (00:10) TOOL SETUP (00:20)
(00:40) | RMS: To Airlock MFR Ingress/Egress Posn o Remove LGAP cover e Mnvr to airlock
» Translate fwd and stbd to LGA, install cover » Deploy MFR stanchion
¢ Pitch MFR stanchion back
00:45 BAPS POST INSTALLATION (00:20) o Attach waist tether to Orbiter handrail standoff
(00:50) e Translate to FSS « Transfer safety tether to RMS; install hook guard
¢ Remove BAPS post umbilical Velcro straps * Retrieve MFR handle; install
* Remove port BAPS pip pin o Attach MWS tether to boot plate lanyard
* Remove stbd BAPS pip pin e Ingress MFR
o Tether BAPS post fwd end to wrist (Ig. hook—fwd) * Relocate PGT to MWS swing arm
* Remove BAPS post, install fwd end; secure Velcro * Rotate tool interface 180°
* Release post mechanism and extend * Rotate stanchion to 180°
« Install aft end; secure Velcro
PIVOT HST (to 90°) (PL OPS, IN BAY OPS) < [ ]
After pivot to 90°
01:05 « Install center pip pins (2)
(01:10) e Inspect P105 and P106 covers
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EVA 1

TASK THE -V2 SA-3
":ﬁ:z MIN) v FF RMS
00:00 |+ FSS 90°, -V2, Pivot 90° PFR RETRIEVAL (00:10) PFR RETRIEVAL
(01:10) » Translate to FSS APC « MFR stanchion 180°, boot plate 0°
RMS: To FSS APC posn (PDRS, -V2 SA-3) « Retrieve APE; install on HST PFR at APE = 0° « Mnvr to FSS APC
« Remove HST PFR; transfer to RMS EV « Receive HST PFR; config (APE =S, HST PFR =
OO/A/CC/6) (for PDM retract)
0:10 SA-2 PDM RETRACT (00:35) SA-2 PDM RETRACT
(01:20) | RMS: To SA PFR Install (-V2 Fwd) posn « Translate to port ATM; open e Mnvr to FR8
» Retrieve DBC cross strap
« Close ATM; engage latches (4)
« Translate to FR8 o Install APE to 75L1
« Temp stow DBC cross strap on handrail
RMS: To SA-2 Prep posn e Ingress PFR « Mnvr to -V2 SA-2; MFR stanchion 90R, boot plate 90L
WARNING
Avoid contact with safety
wire at fwd latch strut
CAUTION
Avoid putting load into light shield
DAP:FREE (PDM retract) «— [ ]
« EVA Ratchet, CCW, 6-in rigid .
o Drive PDM 5.7 turns; maintain SA slew at 0° « Assist FF EV with PDM retract; maintain SA slew at 0°
« When SA-2 near fwd latch; grasp SA-2 fwd handrails
« On RMS EV GO, remove tool « Give FF EV GO to remove tool
« EVA Ratchet, CW « Seat SA-2 into latch fitting
+ On RMS EV GO, PDM lock — ON, % turn CW « Give FF EV GO to engage PDM lock
DAP:B11/AUTO/VERN(ALT) (PDM locked) « After PDM locked, release SA-2 handrails
o Install SA-2 connector strap
0:45 DBA CONNECTOR DEMATE (00:20) WF/PC & FHST COVER INSTALLATION (PCU PREP)
(01:55) | ¥ MCC Go for DBA connector demate <[]

* If NO COMM perform:
* DEADFACE -SA (PL OPS, ORU/ORI OPS)

RMS: To WF/PC Cover Retrieval posn

RMS: To WF/PC Cover Install posn

*

*

NOTE
Demate Z before Y because
interlocking feature on bracket

¢ Release Y/Z Velcro restraint strap

¢ PGT: A3, CCW 3, 10.5, 6-in wobble

« Disengage Z and Y keyway bolts (4) 5 (4-6) turns
Perform for Z connector:

« PGT: A3,CCW 1, 10.5

* Disengage Z drive stud 5+ turns

« Mnvr to WF/PC Cover

« Retrieve WF/PC cover and FHST covers (2)
« Mnvr to -V3 aft shroud

« Install WF/PC cover

o Install FHST covers (2)
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EVA1

TASK TIME
(PET TIME)
HR : MIN

-V2 SA-3
FF

RMS

01:05
(02:15)

01:30
(02:40)

RMS: To -V2 SA-2 Removal posn

RMS: To RAC Sthd SA-2 posn

RMS: To Stbd DBA-2 Retrieval posn

RMS: To -V2 DBA-2 Swap posn

DBA CONNECTOR DEMATE (cont)

* Stow connector bracket on connector strap (Y/Z
connectors facing each other)

» Repeat release steps for Y connector

* Reconfigure APE = K

* Release W Velcro restraint strap

Perform for W connector:

¢ PGT: A3, CCW 3, 10.5

» Disengage keyway bolts (2) 5 (4-6) turns

¢ PGT: A3, CCW 1, 10.5

» Disengage drive stud 5+ turns

* Stow connector bracket on connector strap

SA-2 REMOVAL FROM HST (00:25)

e PGT: B2, CW 2, 2.5 (turns)

« Disengage SADA clamp (left) 20 turns; ¥ OPEN

¢ Assist RMS EV; maintain SADA clearance with HST

» Inspect SADA clamp for damage or distortion

e Inspect surrounding MLI for soft dock interference

e Translate to RAC stbd SADA clamp

* Release SADA clamp spindle lock

e Guide SA-2 into SADA clamp then rotate into latches

e PGT: B2, CW 2, 2.5 (MTL)

* Engage SADA clamp 22 turns until MTL slips

« Y CLOSED; engage SADA clamp spindle lock

» Translate to fwd end of SA-2

e Inspect fwd latch alignment

* Remove fwd constraint pip pin; slide bracket against
SA-2 and insert pip pin; secure Velcro

DBA CHANGEOUT (00:35)

» Translate to -V2, FR8; config APE = O; ingress HST
PFR

e PGT: A2,CW 3,5.5

* Engage Y and Z keyway bolts (4) 7-9 turns

* PGT: A3, CCW 3,105

* Disengage X connector keyway bolts (2) 5 (4-6) turns

* PGT: B6, CCW 1, 10.5

» Disengage drive stud, 5+ turns

* PGT: A3, CCW 3,105

* Release J-bolts (4) 6 (4-6) turns (tether before last bolt)

o Transfer DBA to RMS EV; receive DBA-2

SA-2 REMOVAL FROM HST
e Mnvr to -V2 SA-2, MFR stanchion 180°, boot plate 0°
e Grasp SA-2 aft handrails; stabilize SA-2

o Remove SA-2
o Mnvr to RAC stbd shelf

e Guide SA-2 into SADA clamp then rotate into latches

« Hold SA-2 while FF EV engages SADA clamp

e Hold SA-2 in latches while FF EV inserts fwd constraint
pip pin

DBA CHANGEOUT

e Mnvr to DBA-2

e Open DBA-2 thermal cover

¢ PGT: A3, CCW 3, 10.5, short adj ext

* Release J-bolts (4) 6 (4-6) turns (tether before last bolt)
* Remove DBA-2 from RAC

* Mnvr to DBA-2 swap; inspect connectors

o Receive DBA from FF EV; transfer DBA-2
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EVA1

TASK TIME -V2 SA-3
(PET TIME)
HR * MIN v FF RMS
DBA CHANGEOUT (cont) DBA CHANGEOUT (cont)

02:05
(03:15)

RMS: To Stbd DBA Stow posn

RMS: To Sthd Latch 5 posn

Notify MCC X connector mated and FF clear of worksite
(GO to enable DBA-2 heaters)

RMS: To Stbd Mast Bolts posn

RMS: GCA to Latch 2

RAC Sthd Latch 2 turn count
RMS: GCAto Latch 1

RAC Sthd Latch 4 turn count

RMS: To Stbd SA-3 Removal posn

e Install DBA-2

e PGT: A3,CW 3,10.5

e Engage J-bolts (4) 4-6 turns

« Inspect X connector; ¥ no spring interference w/
keyhole

» Position X connector on keyway bolts; hold against
HST DBA-2 tray rail

* EVA Ratchet, CW

* Engage drive stud 3.5 turns

* PGT: A2, CW 2, 5.5 or EVA Ratchet, CW (hand tight)

« Engage drive stud 1.5 turns, v bracket flush w/ rail

* PGT: A3,CW 3,10.5

* Engage keyway bolts (2) 4 - 6 turns

e Demate TLM harness P3 from DBA-2 J1

» Retrieve DBC cross strap

e Remove -V2 P1 turn around plug; stow in trash

* Mate DBC cross strap P1(-) to DBA-2 J1

* Reconfigure APE = K

NOTE
FF must get MCC Go to ingress PFR
after DBA heaters enabled

SA-3 REMOVAL (00:30)
» Translate to RAC, latch 3
e Ingress aft PFR
* PGT: A6, CCW 2, 30.5 (12.0 ft-lbs)
» Release latch 3 until clamp clears tang, 8 (7-9) turns
» Pivot latch 3 to clear tang; tether to tang
¢ PGT: A2,CCW 2,55
» Disengage tang bolts (2) 9-10 turns
e Stow tang on CSS
¢ PGT: A2,CW 2,55
* Engage tang bolts (2) 9-10 turns
 Pivot latch 3 to stowed posn; install pip pin
» Deploy MLI flap over tang interface
After RMS EV deploys mast (soft docks engaged):
* PGT: A6, CCW 2, 30.5 (8.7 ft-Ibs) (turns)
* Release latch 4, 12 (10-15) turns; report turn count

o Stabilize SA during latch 1 release

* With RMS EV, remove SA-3 (contingency slots allow

SA-3 to slide out of guide)

o Mnvr to RAC stbd shelf

« Install DBA on outboard stbd shelf (connectors inboard)
e PGT: A3, CW 3, 10.5

* Engage J-bolts (4) 4-6 turns

* Close DBA thermal cover

SA-3 REMOVAL

NOTE
Either RAC latches 2 and 3, or latch 4
must be engaged prior to mast deploy
Latch 1 must be disengaged last

e Mnvr to latch 5

* PGT: A6, CCW 2, 30.5 (15.1 ft-lbs)

« Disengage latch 5, 8+ turns to remove bolt
¢ PGT: A3,CW 2, 10.5

« Stow bolt in lower fitting, engage 8+ turns
« Deploy mast 90° to engage soft dock

e Mnvr to mast bolts

* Engage mast bolts (2) 8+ turns

e GCA to latch 2

* PGT: A6, CCW 2, 30.5 (18.3 ft-Ibs) (turns)
« Disengage latch 2, 12 (2-15) turns; report turn count

¢ GCAtolatch 1

After all other latches disengaged:

¢ PGT: A6, CCW 2, 30.5 (24.0 ft-lbs)

* Release latch 1, 19+ turns

* Mnvr to SA-3 top handrails at c.g. marking

* With FF EV, remove SA-3 (contingency slots allow
SA-3 to slide out of guide)
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EVA1

TASK TIME -V2 SA-3

(PET TIME)
HR * MIN \Y} FF RMS
02:35 SA-3 INSTALLATION (00:45) SA-3 INSTALLATION
(03:45) | DAP:FREE (One CM on SA-3 thru SADA engage) ]

RMS: To -V2 SA-3 Rotate posn

v MCC GO for PFR ingress and SA-3 connector mate

RMS: To SA-3 Pre-Install posn

DAP:B11/AUTO/VERN (ALT) (SADA engage)

RMS: To RAC Sthd Aft Latch posn

RMS: To RAC Stbd Fwd Latch posn

RMS: GCA to Fwd Constraint Bolts

¢ WVS: FF EV center cam P/TV15 HST EVA, OPS
(PHOTOI/TV FS, SCENES) (W and X harnesses/connector)

RMS: To Panel Deploy posn

Notify MCC all SA-3 connectors mated (SECT Switch)

* WVS: FF EV center cam (P5A-P8A)

* Release SA-3

e Remove W, Y, and Z connectors from connector strap
» Stow connectors on RAC connector stowage bracket

<« []

NOTE
Do not fairlead to mini-TA

¢ Translate to -V2, FR8

(» Route DBC cross-strap)

e Ingress HST PFR, yaw foot plate

¢ With RMS EV, install SA-3

« \ Soft docks (3) engaged

* PGT: B2,CCW 2,55

« Engage SADA clamp (left) 19-20 turns; Y CLOSED
<« []

* Release W harness Velcro restraint strap

e PGT: A2, CCW 1, 5.5 or EVA Ratchet, CCW

« Disengage W bracket drive stud 5+ turns (v alignment)

e Inspect HST and W connector; install

e EVA Ratchet, CW

» Engage drive stud 3.5 turns

¢ PGT: A2, CW 2, 5.5 or EVA Ratchet, CW (hand tight)

« Engage drive stud 1.5 turns, v bracket flush w/ rail

* Remove palm wheel from EVA ratchet; stow in trash

bag

* PGT: A3,CW 2,10.5

* Engage keyway bolts (2) 4-6 turns

e Remove J3 cap on W bracket; stow in trash bag

e Mate TLM harness P3 to J3

e If req'd, secure W harness to SADA soft-dock
<—[]

¢ Reconfigure APE = S

¢ Release harness Velcro restraint strap

e Inspect &&late P5A, P6A, P7A and P8A (one at a time)

e If req’d, secure harness bundle to Bay A handrail

¢ Configure HST PFR: NN/A/CC/6

(» Route DBC cross-strap)

» Evaluate mass handling
e Mnvr to SA-3 Rotate
* Rotate SA-3 for install

o Mnvr to SA-3 Pre-Install
e Posn SADM for FF EV access
o With FF EV, install SA-3

¢ Release SA-3
o Monitor SA-3 until SADA clamp engaged

SA CLOSEOUT (00:15)

* Mnvr to RAC stbd shelf aft latch

¢ EVA Ratchet, CW, MTL 23, short adj ext

* Engage aft latch 1.5 turns (30 deg/sec max)

« \ Preload pointers aligned

e Mnvr to fwd latch

» Engage fwd latch 1.5 turns (30 deg/sec max)

« \ Preload pointers aligned

* GCA to fwd constraint bolts

e EVA Ratchet, CW, MTL 23 or PGT: B4, CW 1, 235
* Engage fwd constraint bolts (2) 2 (1-2) turns

* Stow EVA ratchet on MFR stanchion, boot plate 0°
o Mnvr to SA-3 panel deploy
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EVA1

TASK TIME -V2 SA-3
(Z';T:Th',l“,"ﬁ) v FF RMS
03:20 SA-3 PANEL DEPLQY (00:30) SA-3 PANEL DEPLOY
(04:30) NOTE
Expect MCC Delay
v MCC Go for panel deploy (SECT Switch complete) < |:|
*|If NO COMM perform: *
* SA SECT 4 TO BATT 4 (PL OPS, ORU/ORI OPS) *
DAP: FREE (panel restraint strap removal) D S— |:| » Stabilize SA-3 during strap removal
* Remove panel restraint strap; stow in trash bag
« Deploy panel until ~160°; pause
« Complete deployment (1 degree/sec)
DAP:B11/AUTO/VERN(ALT) (panels soft docked) ( Route DBC cross-strap)
RMS: To —V2 SA-3 Panel Locking posn « Mnvr to panel lock bolts; boot plate 90L
e PGT: A5, CW 2, 15.5, short adj ext
« Engage panel locking bolts (2) 11-12 turns
« Retorque panel locking bolts
e EVA Ratchet, CCW * Verify no gap at hinge
RMS: GCA to SA PFR removal posn * Release SADM brake “B”, 12 (11-14) turns; report turns | ¢ GCA to HST PFR; boot plate to 90R
SADM interface B turns
e Inspect SADM for MLI interference
e Egress PFR * Remove HST PFR; temp stow on stanchion
* Route DBC cross strap to +V2 side, securing on SSM
handrail standoffs
e Secure +V2 turn around plug near +V2 DBA
« Install DBC cross strap harness clip near +V2 DBA
If not done:
e Remove W, Y, and Z connectors from connector strap
e Stow connectors on RAC connector stowage bracket
03:50 | RMS: GCA to MFR Swap posn MFR SWAP (00:15) MFR SWAP (00:15)
(05:00) | ROTATE HST (to 180°, -V3), (PL OPS, IN BAY OPS) . S— e Stow PGT w/ short adj ext on MFR stanchion
» Perform MFR Swap clear of HST Rotate * Perform MFR Swap clear of HST Rotate
04:05 BAY 5 & 10 THERMAL COVER INSTALLATION (PCU P601 MATE (00:30)
(05:15) PREP)

RMS: To SA PFR Install (-V3 Fwd) posn

RMS: To EPS Panel (-V3 fwd) posn

¢ Translate to ASIPE

» Retrieve Bay 10 thermal cover

» Translate stbd to Bay 10; install thermal cover
¢ Translate to ASIPE

» Retrieve Bay 5 vent plugs (4)

» Retrieve Bay 5 thermal cover

e Translate port to Bay 5; fairlead

e Install thermal cover

e Insert extra vent plugs (2)

o Configure stanchion 135R

¢ Retrieve HST PFR from stanchion

e Mnvr to FR19; boot plate 90L

e Config APE = K, HST PFR = OO/A/CC/7

« Install APE = 75R{

e Mnvr to EPS panel; config PGT with 5/32 driver
* PGT: A2,CCW 2,55

* Disengage EPS panel bolts (2) 7 turns (3, 4)

o Remove EPS panel using MWS end effector
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EVA1

TASK TIME -V2 SA-3
(PET TIME)
HR * MIN v FF RMS
P601 MATE (cont)
WARNING
P601 connector is energized
WARNING
Potential sharp edge hazard along
inside edge of EPS panel
e Remove P601 connector cap
e Remove DBC cross-strap P601 connector cap
* Mate DBC cross-strap P601 to EPS P601
Notify MCC P601 mated (Go for SA-3 A/T) ]
* Retrieve MLI tent from MFR stanchion
e Install MLI tent
04:35
(05:45)
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-V2 SA TASK DATA SHEET
FF EV
e Lg-sm retr tethers (2) (HST PFR/APE, DBA, panel restraint strap, DBC cross-strap, caps)
Retr tethers (3) (PGT, EVA ratchet, SA-2 connector strap)
Adj equip tether (1)
Sm trash bag
PGT w/ 7/16 6-in wobble (SA connectors, SADA clamp, DBA, SA-3 Latches)
EVA ratchet w/ 6-in rigid ext (PDM, X & W connectors, SADM brake)
SA-2 connector strap

RMS EV
o PGT w/ 7/16 short adj ext (SA-3 latches, DBA, panel locking bolts)
5/32-in ball end driver (EPS panel)
90° connector tool (EPS P601 cap)
Sm trash bag
Retr tethers (4-sm/sm, 3-lg/sm) (HST PFR, PGT, trash bag, latch 3 tang, DBA, EVA ratchet, 90° connector tool)
EVA ratchet w/ MTL & short adj ext (SA-2 aft & fwd latches)
Adj equip tether (boot plate)
Safety Tether

J5 & J8 (DBA & DBA-2)
“X” Connectors
Deutsch — 20 awg
No missing pins

J6 & J7 (DBA & DBA-2)
“X” Connectors
Deutsch — 20 awg
No missing pins

J5A & J6A, J7A & J8A (DBA-2)
“Z” and “Y” Connectors
Breechlok — 20 awg
No missing pins
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P1 & P2 (SA-3)
“W” Connectors — 20 awg
No missing pins
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P10 & P12 (SA-3)
“W” Connectors — 20 awg
No missing pins
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P3 TLM Harness and

P1(-) Cross Strap Harness
Amphenol — 22 awg
No missing pins

‘-51
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=
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P9 TLM Harness & J10 (DBA-2)
Breechlok — 22 awg
No missing pins
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P601 Cross Strap Harness
Amphenol Connector
48 pins — 8 awg
20 pins — 16 awg
Missing pins in spots d, e, f, g, and h
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EVA 2

e IVIFSS EV RMS
00:00 ---| VFSS 270°, +V2, Pivot 90° POST DEPRESS and A/L EGRESS (00:15)

SA 0°

DAILY SETUP (00:30)
» Translation Adaptation (RMS EV)

Airlock MFR Ingress/Egress

01:00 ---| DAP:FREE (PDM Retract)
DAP:B11/AUTO/VERN(ALT) (PDM locked)
-| ¥ MCC Go for DBA connector demate

02:00 ---

--| Notify MCC X connector mated (DBA-2 heaters)

03:00 ---| DAP:FREE (One CM on SA-3 thru SADA engage)

-] Y MCC Go for PFR ingress & SA-3 connector mate
DAP:B11/AUTO/VERN(ALT) (SADA engage)

Notify MCC all SA-3 connectors mated (SECT Switch)

+V2 SA-3 (04:00)
* PFR Retrieval
* SA-2 PDM Retract

« DBA Connector Demate
« Bay Door Bolt Disengage

* SA-2 Removal From HST

* DBA Changeout

* SA-3 Removal

* SA-3 Installation

* SA Closeout

If req'd: FSS APC
If req'd: SA PFR Install (+V2 Fwd)
SA-2 Prep

Bays 4, 3, & 2 Prep

SA-2 Removal
RAC Port SA-2

Port DBA-2 Retrieval

+V2 DBA-2 Swap

Port DBA Stow

Port Latch 5

Port Mast Bolts
GCAto Latch 2
GCA'to Latch 1

Port SA-3 Removal

+V2 SA-3 Rotate

SA-3 Pre-Install

RAC Port Aft Latch
RAC Port Fwd Latch
GCA to Fwd Constraint Bolts

04:00 --- Panel Deploy
v MCC GO for panel deploy * SA-3 Panel Deploy +V2 Panel Locking Bolts
-| DAP:FREE (Panel restraint strap removal)
DAP:B11/AUTO/VERN(ALT) (Panels soft docked) SA PFR Removal
--| Notify MCC panel deploy complete (Go for SA-3 A/T) * HST PFR Stow SA PFR Stow
RWA (01:05)
05:00 --- * RWA Removal RWA Removal
« RWA Swap RWA Swap
* RWA Installation RWA Install
06:00 --- DAILY CLOSEOUT (00:30) Airlock MFR Ingress/Egress

AJ/L INGRESS and PRE REPRESS (00:15)

TEAR OUT PAGE
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AIRLOCK

: HST tool bag:

Helmet light battery (spare)
2 - 34-in adj tethers
Compound Cutters (NOBL get ahead)
1 - Safety tether w/ hook guard (spare)
General Purpose Caddy w/
IFM 5/32-in Allen w/ tether (FSS cont)
IFM 1/8-in allen wrench (ECU cont)
Connector Cleaner Tool
F5 Camera (spare)
PGT w/ battery (spare)
__1- PGT battery (spare)
Fish stringer (spare)
Inspection mirror w/ O-tether
1 - 80-in adj tether
Modified Airlock Wrench (SA-2 SADM brake cont)
SA-2 connector strap (spare)
Socket caddy:
12-in wobble
5/32-in ball end driver
Socket caddy:
v-in IFM socket w/ drop proof tether adapter (drive stud)
Fish stringer
Lube Applicator (spare)
Wire tie caddy
PCU connector tool (SA connector cont)
Small connector tool (SA connector cont)
VIK jumper plug caddy
90 degree connector tool
EVA Bag:
Airlock wrench
Adjustable wrench
DCM Plug
Spare Tethers:
2 - Ig-sm pb retr tethers
3 - Ig-sm paddle retr tethers
1 - sm-sm pb retr tethers
4 - sm-sm paddle retr tethers

MIDDECK

PRT w/ batteries 2 - PCU connector tool

3 - PGT batteries caddies

Socket, 7/16 Long 2 - PCU connector tools
adjustable (spares)

Socket, 7/16 12-in wobble General purpose caddy

Middeck contingency kit & 4 - PCU connector covers
blanket Drop proof tether adapter

PDU fuse plug 2 - SA-2 tie-down straps

ORU transfer bag

TEAR OUT PAGE

EVA 2 TOOL CONFIG
MFR HANDLE - EGRESS
Tool board D (left) w/:
Front - Manual door stay w/ integral tether
- O-tether w/ integral tether (spare)
Back - PGT w/ short adj A3, CCW 3, 10.5 w/ integral tether
(installed upside-down)

Tool board T (right) w/:
Front - MTL (005) (b/u)
4-in spring socket
2-in socket
Lube applicator w/ sm-sm paddle retr tether
Back - EVA Ratchet w/ MTL (001) and short adj ext w/ sm-sm
paddle retr tether

Bayonet fittings:
F5 camera w/ integral tether (top-right)
Cheater bar w/ integral tether (bottom-left)

___ Top tether points:

1 - Retr tether (Ig-sm pb)
1 - 34-in adj tether (spare)

Side tether points:
Waist tether (to tether MFR Handle in A/L)
1 - Retr tether (Ig-sm paddle) (to tether MFR Handle in A/L) - (L)

MFR HANDLE - INGRESS
Tool board D

Tool board T

4-in spring socket

2-in socket

MTL (b/u)

EVA Ratchet w/ MTL and short adj ext w/ retr tether
F5 camera

Cheater bar

Lube applicator w/ retr tether
Manual door stay

O-tether (spare)

1 - 34-in adj tether

1 - Retr tether (Ig-sm pb)

1 - Retr tether (Ig-sm paddie)

Additional Items Returned to Airlock:
PDU fuse plug caddy w/ fuse plug caps (2)
Battery cap stringers (2)
Trash Bag ltems:
SA-3 W bracket P3 Cap
DBC Cross Strap (+V2) P1 Turn Around Plug “J1A”
SA-3 Panel Restraint Strap
NOBL Plug Stringer w/ 2 vent plugs
EVA Ratchet palm wheel
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EGRESS
EF EV

[ ] Mws w/ right swing arm

2 - Waist tethers (coated hook on right)

| | Safety tether (left) w/ hook guard

1 - Retr tether (Ig-sm pb) — (left)

|| 1 - Retr tether (Ig-sm paddle) — (right)

1 - Adj equip tether (left wrist)

|| 1- Adj equip tether (right wrist)

1 - Sm trash bag w/ adj equip tether (inside-L)
SA-2 connector strap (tethered inside)

1 - EVA Ratchet w/ 6-in rigid ext w/ sm-sm
pb retr tether

1 - PGT w/6-in wobble A3, CCW 3, 10.5 w/
sm-sm pb retr tether

RMS EV

MWS w/ right swing arm

2 - Waist tethers (coated hook on right)

Safety tether (left) w/ hook guard

1 - Retr tethers (Ig-sm paddle) - left outboard

1 - Retr tether (sm-sm pb) - (right outboard)

1 - Retr tether (sm-sm pb) - (swing arm)

1 - Adj equip tether (boot plate)

1 - Adj equip tether (L to R between ret hooks)
1 - Sm trash bag w/ adj equip tether - L inboard

INGRESS
FF EV
MWS w/ right swing arm
2 - Waist tethers
Safety tether (left) w/ hook guard
1 - Retr tether (Ig-sm pb)
1 - Retr tether (Ig-sm paddle)
1 - Adj equip tether (wrist)
1 - Adj equip tether (boot plate)
1 - Sm trash bag w/ adj equip tether
1 - EVA Ratchet w/ 6-in rigid ext w/ retr tether
1 - PGT w/ short adj w/ retr tether

RMS EV

MWS w/ right swing arm

2 - Waist tethers

Safety tether (left) w/ hook guard
1.- Retr tethers (Ig-sm paddle)

1 - Retr tether (sm-sm pb)

1 - Adj equip tether

1 - Sm trash bag w/ adj equip tether
PGT w/ 6-in wobble w/ retr tether

EVA/109/FIN A



EVA 2 DAILY SETUP

TASK TIME
(PET TIME) v FF RMS
- 00:00 | RMS: To Airlock MFR Ingress/Egress posn (PDRS, A/L EGRESS (00:10) A/l EGRESS (00:10)
(00:05) EVA SETUP) * Open thermal cover
» Egress airlock
o Translate to Orbiter stbd sill
« Open cushion; attach safety tether to aft slider
« Install safety tether hook guard
« V safety tether unlocked
» Configure redundant waist tether  Verify FF EV’s tether config
* Remove RMS EV's safety tether from self; attach to
RMS handrail standoff (black end)
« Install safety tether hook guard » Release waist tether from airlock D-ring
o Install MFR/RMS tether, tighten » Handout MFR handle to FF EV; egress airlock
« Receive MFR handle from RMS EV  ingress MFR
 Transfer MFR handle to RMS EV » Receive MFR handle from FF EV; install
* Close thermal cover
00:10 TRANSLATION ADAPTATION (00:15)
(00:15) | RMS: As req'd for translation adaptation » Perform translation adaptation
* Remove fwd & aft latch pip pins, stow
BAPS POST SETUP (00:05)
« Install BAPS post center pip pins (2)
00:25 MFR SETUP (00:15)
(00:30) TRANSLATION AID SETUP (00:05) » Attach MWS tether to boot plate lanyard
* As req'd, deploy ASIPE mini-TA * Ingress MFR
¢ As req'd, deploy stbd TA: A=6, B=4, C=9, extend (7) * Relocate PGT to MWS swing arm
* As req'd, deploy port TA: A=6, B=4, C=8, extend (7) » Rotate tool interface 180°
00:40
(00:45)

FS 7-27

EVA/109/FIN A




EVA 2

TASK TIME +V2 SA-3
(:g:wﬁ v FF RMS
\ FSS 270°, +V2, Pivot 90° PFR RETRIEVAL PFR RETRIEVAL (00:10)
If reqd: If reqd:
If reqd: * Translate to FSS APC * MFR stanchion 180°, boot plate 0°
RMS: To FSS APC posn (PDRS, +V2 SA-3) ¢ Retrieve APE; install on HST PFR e Mnvr to FSS APC
e Remove HST PFR; transfer to RMS EV * Receive HST PFR; config (APE = K,
PFR = OO/A/CC/7) (for PDM retract)
00:00 SA-2 PDM RETRACT (00:30) SA-2 PDM RETRACT
(00:45) | If reqd: e Translate to +V2, FR19 If reqd:
RMS: To SA PFR Install (+V2 Fwd) posn e Ingress PFR e Mnvr to FR19
« Install APE to 75R{
RMS: To SA-2 Prep posn e Mnvr to +V2 SA-2, stanchion 90R; boot plate 90L
WARNING
Avoid contact with safety
wire at fwd latch strut
CAUTION
Avoid putting load into light shield
DAP:FREE (PDM retract) <« [ ]
e EVA Ratchet, CCW, 6-in rigid
e Drive PDM 5.7 turns; maintain SA slew at 0° o Assist FF EV with PDM retract; maintain SA slew at 0°
e When SA-2 near fwd latch; grasp SA-2 fwd handrails
e On RMS EV GO, remove tool * Give FF EV GO to remove tool
e EVA Ratchet, CW e Seat SA-2 into latch fitting
e On RMS EV GO, PDM lock — ON, % turn CW * Give FF EV GO to engage PDM lock
DAP:B11/AUTO/VERN(ALT) (PDM locked) < « After PDM locked, release SA-2 handrails
e Install SA-2 connector strap
00:30 DBA CONNECTOR DEMATE (00:20) BAY DOOR BOLT DISENGAGE (PCU PREP)
(01:15) | Y MCC Go for DBA connector demate <

* If NO COMM perform:
* DEADFACE +SA (PL OPS, ORU/ORI OPS)

RMS: To Bay 4 Prep posn

RMS: GCA to Bay 3 Prep posn

RMS: GCA to Bay 2 Prep posn

*

NOTE
Demate Z before Y because
interlocking feature on bracket

* Release Y/Z Velcro restraint strap

® PGT: A3, CCW 3, 10.5, 6-in wobble

* Disengage Z and Y keyway bolts (4) 5 (4-6) turns

Perform for Z connector:

e PGT: A3,CCW 1, 10.5

» Disengage Z drive stud 5+ turns

* Stow connector bracket on connector strap (Y/Z
connectors facing each other)

* Repeat release steps for Y connector

* Reconfigure APE = C, PFR YAW =6

* Release W Velcro restraint strap

WARNING
Do not touch battery thermal louvers

e Mnvr to Bay 4, stanchion 135L; boot plate 90R

¢ PGT: A3, CCW 3, 10.5, short adj

» Disengage J-bolts (5) 4-6 turns (leave lower J-bolt)
e GCAtoBay 3

e PGT: A3, CCW 3, 10.5

» Disengage J-bolts (5) 4-6 turns (leave lower J-bolt)
e GCAtoBay 2

e PGT: A3, CCW 3, 10.5

» Disengage J-bolts (5) 4-6 turns (leave lower J-bolt)
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EVA 2

TASK TIME
(PET TIME)
HR : MIN

+V2 SA-3
FF

RMS

00:50
(01:35)

01:20
(02:05)

RMS: To +V2 SA-2 Removal posn

RMS: To RAC Port SA-2 posn

RMS: To Port DBA-2 Retrieval posn

RMS: To +V2 DBA-2 Swap posn

DBA CONNECTOR DEMATE (cont)

Perform for W connector:

* PGT: A3, CCW 3,10.5

» Disengage keyway bolts (2) 5 (4-6) turns

e PGT: A3,CCW 1, 10.5

» Disengage drive stud 5+ turns

* Stow connector bracket on connector strap

SA-2 REMOVAL FROM HST (00:30)

» Configure APE = K; ingress

¢ PGT: B2, CCW 2, 2.5 (turns)

« Disengage SADA clamp (right) 20 turns; ¥ OPEN

» Assist RMS EV; maintain SADA clearance with HST

» Inspect SADA clamp for damage or distortion

« Inspect surrounding MLI for soft dock interference

e Configure PGT: B2, CW 2, 2.5; stow

» Configure APE = F

» Translate to RAC port SADA clamp

e Release SA-3 ground strap; stow

* Release SADA clamp spindle lock

* Guide SA-2 into SADA clamp then rotate into latches

¢ PGT: B2, CW 2, 2.5 (MTL)

* Engage SADA clamp 22 turns until MTL slips

« V CLOSED; engage SADA clamp spindle lock

e Remove W, Y, and Z connectors from connector strap

e Stow connectors on RAC connector stowage bracket

» Translate to fwd end of SA-2

e Inspect fwd latch alignment

* Remove fwd constraint pip pin; slide bracket against
SA-2 and insert pip pin; secure Velcro

DBA CHANGEOUT (00:30)

e Translate to +V2, FR19; ingress HST PFR
* PGT: A2,CW 3,55

e Engage Y and Z keyway bolts (4) 7-9 turns
* PGT: A3, CCW 3, 10.5

NOTE
Be gentle w/ X connector cable

» Disengage X connector keyway bolts (2) 5 (4-6) turns

¢ PGT: B6, CCW 1, 10.5

» Disengage drive stud, 5+ turns

e PGT: A3, CCW 3, 10.5

» Release J-bolts (4) 6 (4-6) turns (tether before last bolt)

SA-2 REMOVAL FROM HST

e Mnvr to +V2 SA-2, stanchion 180°, boot plate 0°
e Grasp SA-2 aft handrails; stabilize SA-2

e Remove SA2
e Mnvr to RAC port shelf

* Guide SA-2 into SADA clamp then rotate into latches

» Hold SA-2 while FF EV engages SADA clamp

e Hold SA-2 in latches while FF EV inserts fwd constraint
pip pin

DBA CHANGEOUT

e Mnvr to DBA-2

e Open DBA-2 thermal cover

e PGT: A3,CCW 3, 10.5

* Release J-bolts (4) 6 (4-6) turns (tether before last bolt)
¢ Remove DBA-2 from RAC

e Mnvr to DBA-2 swap; inspect connectors
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EVA 2

TASK TIME +V2 SA-3
ﬁfﬁ%? v FF RMS
DBA CHANGEOUT (cont) DBA CHANGEOUT (cont)
¢ Transfer DBA to RMS EV; receive DBA-2 * Receive DBA from FF EV; transfer DBA-2
RMS: To Port DBA Stow posn e Mnvr to RAC port shelf
NOTE « Install DBA on outboard port shelf (connectors inboard)
Verify X connector clear during DBA install e PGT: A3, CW 3, 10.5
e Install DBA-2
e PGT: A3,CW 3,10.5
* Engage J-bolts (4) 4-6 turns
« Inspect X connector; Y no spring interference w/ keyhole | o Engage J-bolts (4) 4-6 turns
» Position X connector on keyway bolts; hold against » Close DBA thermal cover
HST DBA-2 tray rail
e EVA Ratchet, CW
» Engage drive stud 3.5 turns
¢ PGT: A2, CW 2, 5.5 or EVA Ratchet, CW (hand tight)
« Engage drive stud 1.5 turns, v bracket flush w/ rail
¢ PGT: A3,CW 3, 10.5
* Engage keyway bolts (2) 4 — 6 turns
e Demate TLM harness P3 from DBA-2 J1
SA-3 REMOVAL
WARNING NOTE
DBC P1lis energized Either RAC latches 2 and 3, or latch 4
must be engaged prior to mast deploy
» Release DBC cross strap Latch 1 must be disengaged last
e Remove +V2 P1 turn-around plug; stow in trash
RMS: To Port Latch 5 * Mate DBC cross strap P1(+) to DBA-2 J1 e Mnvr to latch 5
Notify MCC X connector mated & FF clear of worksite | |:| * PGT: A6, CCW 2, 30.5 (15.1 ft-Ibs)
(GO to enable DBA-2 heaters) «  DBC cross strap clip secured to SSM lip  Disengage latch 5, 8+ turns to remove bolt
e Verify cross strap harness clear of DBA face e PGT: A3,CW 2, 10.5
» Configure APE = K » Stow bolt in lower fitting, engage 8+ turns
* Deploy mast 90° to engage soft dock
* PGT: A3,CW 2,10.5
RMS: To Port Mast Bolts posn e Mnvr to mast bolts
01:50 SA-3 REMOVAL (00:30) * Engage mast bolts (2) 8+ turns
(02:35) | RMS: GCAto Latch 2 o Translate to RAC, latch 3 e GCA to latch 2

RAC Port Latch 2 turn count
RMS: GCAto Latch 1

e Ingress fwd PFR

* PGT: A6, CCW 2, 30.5 (12.0 ft-Ibs)

* Release latch 3 until clamp clears tang, 8 (7-9) turns
 Pivot latch 3 to clear tang; tether to tang

e PGT: A2,CCW 2,55

» Disengage tang bolts (2) 9-10 turns

e Stow tang on CSS

¢ PGT: A2,CW 2,5.5

» Engage tang bolts (2) 9-10 turns

 Pivot latch 3 to stowed posn; install pip pin

» Deploy MLI flap over tang interface

* PGT: A6, CCW 2, 30.5 (18.3 ft-Ibs) (turns)

» Disengage latch 2, 12 (2-15) turns; report turn count
& Do

e GCAtolatch 1
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EVA 2

TASK TIME +V2 SA-3
(F;,';T:Th',l“,",f) v FF RMS
SA-3 REMOVAL (cont) SA-3 REMOVAL (cont)
After RMS EV deploys mast (soft docks engaged):
* PGT: A6, CCW 2, 30.5 (8.7 ft-Ibs) (turns)
» Release latch 4, 12 (10-15) turns; report turn count After all other latches disengaged:
RAC Port Latch 4 turn count * PGT: A6, CCW 2, 30.5 (24.0 ft-lbs)
 Stabilize SA during latch 1 release * Release latch 1, 19+ turns
RMS: To Port SA-3 Removal posn e Mnvr to SA-3 top handrails at c.g. marking
* With RMS EV, remove SA-3 (contingency slots allow * With FF EV, remove SA-3 (contingency slots allow SA-3
SA-3 to slide out of guide) to slide out of guide)
02:20 SA-3 INSTALLATION (01:00) SA-3 INSTALLATION
(03:05) | DAP:FREE (One CM on SA-3 thru SADA engage) € |:|
RMS: To +V2 SA-3 Rotate posn * Release SA-3 » Evaluate mass handing
e Mnvr to SA-3 Rotate
v MCC GO for PFR ingress and SA-3 connector mate <——— |:| » Rotate SA-3 for install
» Translate to +V2, FR19; ingress HST PFR, yaw foot
RMS: To SA-3 Pre-Install posn plate e Mnvr to SA-3 Pre-Install

DAP: BL1I/AUTO/VERN (ALT) (SADA engage)

¢ WVS: FF EV center Cam, P/TV15 HST EVA, OPS
(PHOTOITV FS, SCENES) (P5A-P8A)
RMS: To RAC Port Aft Latch posn

RMS: To RAC Port Fwd Latch posn

RMS: GCA to Fwd Constraint Bolts

RMS: To Panel Deploy posn

Notify MCC all SA-3 connectors mated (SECT Switch)
e WVS: FF EV center cam (W and X harnesses/connector)

o With RMS EV, install SA-3

« \ soft docks (3) engaged

¢ PGT: B2,CW 2,5.5

» Engage SADA clamp (right) 19-20 turns; ¥ CLOSED
<— [

* Release harness Velcro restraint strap

¢ Inspect & mate P5A, P6A, P7A and P8A (one at a time)

« If req'd, secure harness bundle to SADA soft dock w/
Velcro strap

* Reconfigure APE =B

* PGT: A2, CCW 1, 5.5 or EVA Ratchet, CCW

« Disengage W bracket drive stud 5+ turns (¥ alignment)

e Inspect HST and W connector; install

* EVA Ratchet, CW

« Engage drive stud 3.5 turns, v bracket flush w/ rail

* PGT: A2, CW 2, 5.5 or EVA Ratchet, CW (hand tight)

* Engage drive stud 1.5 turns

* Remove palm wheel from EVA ratchet; stow in trash bag

* PGT: A3,CW 2, 10.5

* Engage keyway bolts (2) 5 (4-6) turns

* Remove J3 cap on W bracket; stow in trash bag

e Mate TLM harness P3 to W bracket J3

o If req’d: secure W harness to Bay J handrail w/ restraint
strap

< L

e Posn SADM for FF EV access
o With FF EV, install SA-3

* Release SA-3
e Monitor SA-3 until SADA clamp engaged

SA CLOSEOQUT (00:18)

o Mnvr to RAC port shelf aft latch

e EVA Ratchet, CW, MTL 23, short adj ext

» Engage aft latch 1.5 turns (30 deg/sec max)
« \ Preload pointers aligned

e Mnvr to fwd latch

* Engage fwd latch 1.5 turns (30 deg/sec max)
« \ Preload pointers aligned

¢ GCA to fwd constraint bolts

* EVA Ratchet, CW, MTL 23 or PGT: B4, CW 1, 23.5
» Engage fwd constraint bolts (2) 2 (1-2) turns
» Stow EVA ratchet on MFR stanchion

e Mnvr to SA-3 panel deploy
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EVA 2

TASK TIME +V2 SA-3
(Z'i:Th;“f,f) v FF RMS
03:20 SA-3 PANEL DEPLOQOY (00:25) SA-3 PANEL DEPLOY
(04:05) | Y MCC Go for panel deploy (SECT Switch complete) < |:|
* If NO COMM perform: *
* SA SECT 1 TOBATT 1 (PL OPS, ORU/ORI OPS) *
DAP: FREE (panel restraint strap removal) < |:| e Stabilize SA-3 during strap removal
* Remove panel restraint strap; stow in trash bag
* Reconfigure APE = K; HST PFR = OO/A/CC/8
e Ingress PFR » Deploy panel until ~160°; pause
e Complete deployment (1 degree/sec)
DAP:B11/AUTO/VERN(ALT) (panels soft docked) e If FF req'd for panel locking bolts: <
® PGT: A5, CW 2, 15.5, short adj ext » Configure stanchion 135R; bootplate 90L
RMS: To +V2 Panel Locking posn * Engage panel locking bolts (2) 11-12 turns » Mnvr for panel locking bolts
* Re-torque panel locking bolts e PGT: A5, CW 2, 15.5, short adj ext
» Verify no gap at hinge » Engage panel locking bolts (2) 11-12 turns
» Re-torque panel locking bolts
» Verify no gap at hinge
Notify MCC Panel Deploy Complete (Go for SA-3 A/T) < |g__r
* EVA Ratchet, CCW
* Release SADM brake “B”, 12 (11-14) turns; report turns
SADM interface B turns
e Inspect SADM for MLI interference
03:45 HST PFR STOW (00:15) HST PFR STOW
(04:30) When RMS clear of SA-3:
RMS: To SA PFR Removal posn ¢ Egress HST PFR o Mnvr for HST PFR retrieval
e Remove HST PFR & APE; transfer to RMS EV * Receive HST PFR & APE from FF EV; tether to toe-loop
RMS: To SA PFR Stow posn e Translate to FSS APC e Mnvr to SA PFR stow for PFR handoff
e Configure HST PFR = JJ/A/IAA/4
¢ Transfer HST PFR to FF EV
¢ Receive HST PFR from RMS EV; stow
» Verify HST PFR latched; insert pip pin
e Remove APE
e Stow APE at 15R{; secure Velcro
* Reconfigure PFR = NN/A/AA/4
04:00
(04:45)
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+V2 SA TASK DATA SHEET
FE EV
e Lg-sm retr tethers (2) (HST PFR/APE, SA-2 connector strap, DBA, panel restraint strap)
Retr tethers (2) (PGT, EVA ratchet)
¢ Adj equip tethers (3)
e Sm trash bag
e PGT w/ 7/16 6-in wobble (SA connectors, SADA clamp, DBA, RAC Latches)
L]
[ ]

@ @ @
ORONOMON®)

ONONONOGN®ON,
ONONOCONONONO)

ONCNONONON®)
® ® B O
@ ® ® @

EVA ratchet w/ 6-in rigid ext (PDM, X & W connectors, SADM brake)
SA-2 connector strap

RMS EV

e PGT w/ 7/16 short adj ext (SA-3 latches, DBA, panel locking bolts)

e Sm trash bag

o Retr tethers (4-sm/sm, 3-lg/sm) (HST PFR, PGT, trash bag, latch 3 tang, DBA)
o EVA ratchet w/ MTL & short adj ext (SA-2 aft & fwd latches)
o Adj equip tethers (3) (boot plate)
o Safety Tether

P1 & P2 (SA-3)
“W” Connectors — 20 awg
No missing pins

ONONONONORO)
ONONONMONONONC)
@ ® OO0 e @
ONONONORONONONONO)
CHONONONOROION®
GHONONONONORE)
ORONOMONONE)

® @ @
J5A & J6A, J7A & J8A (DBA-2) J5& J“8"(DBA & DBA-2) J6 & J7 (DBA & DBA-2) P10 & P12 (SA-3)
“Z” and “Y” Connectors — 20 awg X" Connectors “X” Connectors “W” Connectors — 20 awg
No missing pins Deutsch — 20 awg Deutsch — 20 awg No missing pins
No missing pins No missing pins
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+V2 SA TASK DATA SHEET

P3 TLM Harness and

P1(+) Cross Strap Harness
Amphenol — 22 awg
No missing pins

‘-51

00000
0000 000000,

(MY YY) =4

;
cee

~00 ¢0.00 0 00000
=
o

2000090
1000000000000 —

~ 0000 .00 0. 0000

H
=0 0

P9 TLM Harness & J10 (DBA-2)
Breechlok — 22 awg
No missing pins
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EVA 2

TASK TIME RWA
‘Z‘iwﬁ) v FF RMS
00:00 \ FSS posn RWA-1 REMOVAL (00:20)
(04:45) RMS: To RWA Removal posn » Translate to LOPE; fairlead * Mnvr to Bay 6; MFR stanchion 180°, bootplate 0°
e PGT: A3, CCW 3, 10.5, 6-in wobble e If req'd, transfer trash bag to MWS
» Disengage J-bolts (4) 5 turns, open lid e PGT: A3, CCW 3, 10.5, short adj
» Remove P1 and P2 connectors from pouch, Velcro to ¢ Disengage J-bolts (6) 6 (4-6) turns
handle e Open door; install door stay (max D, 96°)
\ MCC Go for RWA-1 connector demate ®» PGT: A6, CCW 2, 30.5 <«<——[]
¢ Disengage keyway bolts (3) 7 turns (tether before last e Demate P1, P3 from RWA-1; stow behind RWA
bolt) Mount
e Configure PGT: A4, CW 2, 23.5 e Demate P1, P2 from heater; Velcro to handle
¢ PGT: A6, CCW 2, 30.5
» Disengage keyway bolts (3) 7 turns (tether before last
bolt)
e Configure PGT: A4, CW 2, 23.5
RWA SWAP CAUTION
e Release Velcro strap; secure to LOPE lid Restrict RWA translational rates to < 2 ft/sec
CAUTION * Remove RWA-1
Restrict RWA translational rates to < 2 ft/sec
00:20 RWA SWAP (00:10)
(05:05) RMS: To RWA Swap posn ¢ Remove RWA-1R, translate to stod MULE o Mnvr to LOPE
e Transfer RWA-1R to RMS EV e Receive RWA-1R
* Reconfigure RWA tethers
e Transfer RWA-1 to FF EV
e Receive RWA-1 from RMS EV
00:30 s Stow RWA-1 in LOPE RWA INSTALLATION (00:35)
(05:15) RMS: To RWA Install posn e Secure Velcro strap e Mnvr to Bay 6
® PGT: A4, CW 2,235 ®» PGT: A4, CW 2,235
* Engage keyway bolts (3) 7 turns * Engage keyway bolts (3) 7 turns
e Stow P1 and P2 cables in pouch * Retorque bolts (3)
e PGT: A3, CW 3,10.5 o Mate heater P1, P2 cables
» Close LOPE, engage J-bolts (4) 5 turns e Remove caps (2), stow in trash bag
e Inspect connector pins (use wrist mirror if req’d)
e Mate P1, P3 on RWA-1R
Notify MCC all RWA connectors mated (Go for RWA < |:|
Aliveness Test) * Remove door stay, stow on stanchion
e WVS: RMS EV Center, P/TV 15 HST EVA, OPS < |:|
(PHOTO/TV FS, SCENES) (Bay 6)
¢ PGT: A3, CW 3, 10.5
* Close door, engage J-bolts 4-6 turns
e Perform tool inventory
01:05 RMS: As req'd for safety tether ops e Egress MFR
(05:50) o Perform Daily Closeout
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RWA TASK DATA SHEET

FEEV _ RWA CONNECTOR MAP
e PGT w/ 6-in wobble (LOPE J-bolts, RWA keyway bolts)
¢ Retr tethers (3) (RWA, PGT)

RMS EV [ @

e PGT w/ 7/16 short adj ext (door bolts, RWA keyway bolts) RWA-1007 RWA-1R :”
Manual door stay

Sm trash bag
Retr tethers (5) (RWA, PGT)
Adj equip tether (boot plate)

RWA-1008 RWA-1 @

17 o*
o\ Qolo
© 000
°°oo

o: oo

oooo
0000
L ° o|©

8l° i

(Pins 45-48 missing)
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e IVIFESS

(HR : MIN)

EVA 3
EV

RMS

00:00 ---| VFSS 180°, -V3, Pivot 90°
+SA 160°, -SA +180°

POST DEPRESS and A/L EGRESS (00:15)

Notify MCC Go for Super Proc Execute
Notify MCC Bay 5 cover deployed

DAILY SETUP (00:15)

Airlock MFR Ingress/Egress

v MCC Go for Bay 2 & 3 battery demate
Inform MCC starting Bay 3 battery demate
Notify MCC FHST covers deployed

01:00 ---
Inform MCC starting Bay 2 battery demate
--| On MCC GO, perform HST PWRDN
Notify EV Go for PDU fuse plug and PCU demate
02:00 ---
03:00 ---
04:00 ---

05:00 ---| Notify MCC when PCU connectors & fuse plugs mated
Perform DPC and EXTERNAL PWR ACTIVATION
-] V' MCC Go for Bay 2 & 3 battery mate

V' MCC Go for FHST cover retraction

06:00 ---| Notify MCC Bay 2 & 3 battery connectors mated

PCU CHANGEOQUT (05:45)
* PCU Setup
» Bay 3 Battery Demate

* Thermal Cover Installation

» Bay 2 Battery Demate

* Bay 4 Setup

e PCU Demate

« MFR SWAP (00:10)

« PCU Swap

* PCU-R Installation

¢ PCU-R Mate
* +/-V2 Aft Shroud Thermal Covers

* Bay 4 Cleanup
e Thermal Cover Removal

* Bay 3 Battery Mate

» Bay 2 Battery Mate

Bay 3 Demate

Bay 2 Demate

Bay 4 Setup

PCU SAC

PCU Install

Bay 3 Mate

Bay 2 Mate

If req'd: FHST Cover Removal (-V3 fwd)
If req’'d: WF/PC Cover Removal (-V3 fwd)
If req’d: WF/PC Cover Stow

DAILY CLOSEOUT (00:30)

Airlock MFR Ingress/Egress

07:00 ---

A/L INGRESS and PRE REPRESS (00:15)

TEAR OUT PAGE
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__ AIRLOCK

| | HST tool bag:

Helmet light battery (spare)
2 - 34-in adj tethers

General Purpose Caddy w/

Connector Cleaner Tool
F5 Camera (spare)
PGT w/ battery (spare)

Fish stringer (spare)
1 - 80-in adj tether
Cheater bar
4 - PCU Connector Covers
PCU connector tool (spare)
Socket caddy:
5/32-in ball-end driver
MTL (001) (spare)
6-in wobble
Socket caddy:
7/16 Short adjustable ext
6-in rigid
Fish stringer
Lube applicator (spare)
Wire tie caddy
VIK jumper plug caddy
90 degree connector too!
EVA ratchet -
EVA Bag:
Airlock wrench
Adjustable wrench
DCM Plug
Spare Tethers:
1 - Ig-sm pb retr tethers
3 - Ig-sm paddle retr tethers
3 - sm-sm pb retr tethers
3 - sm-sm paddle retr tethers
3 - adj equip tethers

[T TTTTTTITT T RITa]d

MIDDECK

PRT w/ batteries

3 - PGT batteries

EVA ratchet (spare)

MTL (005) (spare)

Drop proof tether adapter

Modified airlock wrench

Lube applicator (spare)

Drop proof tether adapter w/
¥-in IFM socket

TEAR OUT PAGE

Compound Cutters (NOBL get ahead)
1 - Safety tether w/ hook guard (spare)

IFM 5/32-in Allen w/ tether (FSS cont)
IFM 1/8-in allen wrench (ECU cont)

General purpose caddy

ORU transfer bag

Middeck contingency kit &
blankets

SA-2 connector strap
(spare)

Socket 7/16 4-in spring

Socket, 7/16 2-in ext

Socket, 7/16 Short adj

Socket, 7/16 Long adj

2 - SA-2 tie-down straps

EVA 3 TOOL CONFIG
MFR HANDLE - EGRESS
Tool board D (left) w/:
Front - Manual door stay w/ integral tether
- O-tether w/ integral tether (spare)
Back - Sm connector tool w/ integral tether

Tool board T (right) w/:
PCU connector tool
Inspection mirror w/ O-tether

Bayonet fittings:
F5 camera w/ integral tether (top-right)

w/ new PDU 2 P16 fuse plug
w/ PDU fuse plug cap stringers (2)

w/ PCU connector tool

Top tether points:
1 - Retr tether (Ig-sm pb)
1 - 34-in adj tether (spare)

Side tether points:
E Waist tether (to tether MFR Handle in ALL)

AlL) - (left)

MFR HANDLE - INGRESS
Tool board D

Tool board T

Sm connector tool

Manual door stay

[TTTT]

PCU connector tools (2)

Inspection mirror w/ O-tether

F5 camera

|| O-tether (spare)

| | 1-34-in adj tether

|| 1- Retr tether (Ig-sm pb)

1 - Retr tether (Ig-sm paddle)

1 - Adj equip tether (boot plate)

PDU fuse plug caddy w/ fuse plug caps (2)

Battery cap stringers (2) w/ sm-sm paddle retr tether

Additional Items Returned to Airlock:
[J]2-AsSLRs
Trash Bag Items:
PCU-R J13 connector cap
PCU-R J14 connector cap
PDU #2 P16 Fuse Plug
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Front - Battery stringer caps (2) w/ sm-sm paddle retr tether
Back - PCU connector tool caddy w/ sm-sm paddle retr tether

PDU fuse plug caddy w/ integral caddy tether (bottom-right)

PCU connector tool caddy w/ integral tether (top-left)

[ 1]

1 - Retr tether (Ig-sm paddle) (to tether MFR Handle in

PCU connector tool caddies (2), (1 w/ sm-sm paddle retr tether)

CLTT]

CITTTITTT]

CITTITTT]

EGRESS
FF EV
MWS w/ right swing arm
2 - Waist tethers (coated hook on right)

: Safety tether (left) w/ hook guard

1 - Retr tether (Ig-sm pb) — (left)
1 - Retr tether (Ig-sm paddle) — (right)

|| 1 - Retr tether (sm-sm paddle) - (right)
|| Sm trash bag (inside-left) w/ adj equip tether

Cuff C/L - right arm
1 - PGT w/ 12-in wobble A3, CCW 2, 10.5 w/
sm-sm pb retr tether

RMS EV

MWS w/ right swing arm

2 - Waist tethers (coated hook on right)
Safety tether (left) w/ hook guard

: 1 - Retr tether (Ig-sm pb) — (left)

1 - Retr tether (Ig-sm paddle) - (right)

1 - Adj equip tether (boot plate)

Sm trash bag w/ adj equip tether

Cuff C/L - right arm

1- PGT w/ 12-in wobble A3, CCW 2, 10.5 w/
sm-sm pb retr tether

INGRESS
FF EV
MWS w/ right swing arm
2 - Waist tethers
Safety tether (left) w/ hook guard
1 - Retr tether (Ig-sm pb)
1 - Retr tether (Ig-sm paddle)
1 - Adj equip tether
Sm trash bag w/ adj equip tether
1- PGT w/12-in wobble w/ retr tether

RMS EV

MWS w/ right swing arm

2 - Waist tethers

Safety tether (left) w/ hook guard

1 - Retr tether (Ig-sm pb)

1 - Retr tether (Ig-sm paddle)

1 - Retr tether (sm-sm paddle)

Sm trash bag w/ adj equip tether

1 - PGT w/12-in wobble w/ retr tether
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EVA 3 DAILY SETUP

TASK TIME
‘TFJ?.‘}.‘.?’ v FF RMS
00:00 | RMS: To Airlock MFR Ingress/Egress posn (PDRS, A/L EGRESS (00:10) A/L EGRESS (00:10)
(00:05) EVA SETUP) « Open thermal cover
» Egress airlock
o Translate to Orbiter stbd sill
» Open cushion; attach safety tether to aft slider
« Install safety tether hook guard
« V safety tether unlocked
 Configure redundant waist tether « Verify FF EV’s tether config
PCU PWRDN (PL OPS, ORU/ORI OPS) * Remove RMS EV'’s safety tether from self; attach to
Step 1: PWRDN PRECHECKS RMS handrail standoff (black end)
ON MCC GO: « Install safety tether hook guard + Release waist tether from airlock D-ring
Step 2: TURN OFF DPCs 3, 5,7 « Install MFR/RMS tether, tighten
00:10 MFR SETUP (00:15)
(00:15) « Handout MFR handle to FF EV; egress airlock
¢ Receive MFR handle from RMS EV  Attach MWS tether to boot plate lanyard
o Ingress MFR
» Transfer MFR handle to RMS EV ¢ Receive MFR handle from FF EV
» Close thermal cover ¢ Install MFR handle
Notify MCC EV1 translating to Bay 5 (GO for Expedited | * Rotate tool interface 180°
Hardware Powerdown)
NOTE: 6 min Super Proc
Start thermal clocks at end of Super Proc BAPS POST SETUP (00:05)
~ 8 min Super Proc Verification « Install BAPS post center pip pins (2)
Thermal clock start after Super Proc complete:
Bay 5 =15 min
Bay 10 = 30 min TRANSLATION AID SETUP (00:05)
¢ As req'd, deploy ASIPE mini-TA
o As req'd, deploy stbd TA: A=6, B=4, C=9, extend (7)
» As req'd, deploy port TA: A=6, B=4, C=8, extend (7)
BAY 5 THERMAL COVER (00:05)
« Translate to Bay 5; fairlead to port TA
« Verify vent plugs secure
* Deploy thermal cover
Notify MCC Bay 5 thermal cover deployed ‘
» Retrieve DBA thermal cover
« Translate to +V2 DBA-2
¢ Install thermal cover
00:25
(00:30)
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EVA 3

TASK TIME PCU
(PET TIME) v FF RMS
v FSS 180°, -V3, Pivot 90° posn
00:00 +SA 160°, -SA +180° THERMAL COVER INSTALLATION BAY 3 BATTERY DEMATE (00:25)
(00:30) | vMcCC GO for Bay 2 & 3 battery demate <[]
» Translate to Bay 10
» Verify vent plugs secure
» Deploy thermal cover WARNING
» Retrieve DBA thermal cover Do not touch battery thermal louvers
» Translate to —V2 DBA-2
« Install thermal cover
WARNING
Battery J1 connectors are energized
RMS: To Bay 3 Demate posn (PDRS, PCU) * Mnvr to Bay 3; stanchion to 180°, boot plate 0°
e PGT: A3, CCW 3, 10.5, 12-in wobble
» Disengage J-bolt (1) 6 (4-6) turns
* Open door, set door stay
* Boot plate 90L
Inform MCC starting Bay 3 battery demate |:|
*’_LLBLO_CQMM_aﬂ.er_NiCC GO for battery demate: * e Demate P1A, install cap on J1A, mate P1A to cap
* SM 210 HST SYS * * Demate P1B, install cap on J1B, mate P1B to cap
* Prior to and during Bay 3 battery demate: * e Demate P1C, install cap on J1C, mate P1C to cap
* + TLM COUNT —incr * * Release door stay; verify harnesses clear of door
* BATT CURRENTS V4<0.5 * » Close door; engage 1 J-hook
* V5<0.5 *
* V6<0.5 *
* Notify EV GO for Bay 3 battery demate *
00:25 e Translate to FHST BAY 2 BATTERY DEMATE (00:20)
(00:55) RMS: To Bay 2 Demate posn * Deploy FHST covers (3) (L and R prior to center) * Mnvr to Bay 2; stanchion to 180°, boot plate 0°
Notify MCC FHST covers deployed |:| e PGT: A3, CCW 3,105
» Disengage J-bolt (1) 6 (4-6) turns
* Open door; set door stay
¢ Translate to SAC * Boot plate 90R
Inform MCC starting Bay 2 battery demate ¢ Retrieve HRD |:|
* If NO COMM after MCC GO for battery demate: * * Demate P1A, install cap on J1A, mate P1A to cap
*| SM 210 HST SYS * * Demate P1B, install cap on J1B, mate P1B to cap
* Prior to and during Bay 2 battery demate: * * Demate P1C, install cap on J1C, mate P1C to cap
* v TLM COUNT —incr * * Release door stay; verify harnesses clear of door
* BATT CURRENTS V1<0.5 * » Close door; engage 1 J-hook
* V2<05 *
* V3<05 *
* Notify EV GO for Bay 2 battery demate *
00:45 BAY 4 SETUP (00:45)
(01:15) RMS: To Bay 4 Setup posn e Mnvr to Bay 4; stanchion to 135R, boot plate 0°
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EVA 3

TASK TIME PCU
(PET TIME) v FF RMS
THERMAL COVER INSTALLATION (cont) BAY 4 SETUP (cont)
* Translate to Bay 4 * Retrieve manual doorstay from MFR handle
 Fairlead on aft/port ASIPE latch « If req'd transfer connector tool to MWS
e PGT: A3, CCW 3,10.5
» Disengage J-bolt (1) 6 (4-6) turns
* Open door
e Transfer HRD to RMS EV ¢ Receive HRD from FF EV; install
 Retrieve; install door stay (max G)
On MCC GO:
PCU PWRDN (PL OPS, ORU/ORI OPS) e Translate to SAC NOTE
Step 3: HST PWRDN » Retrieve PCU handhold; stow on +V2 trunnion PDU fuse plugs must be reinstalled
in same location, except PDU-2 P16
which will be replaced
On MCC call:
» Translate to airlock » Retrieve PDU fuse plug caddy from stanchion; install
After PCU PWRDN complete: » (Retrieve ASLRs (2) from SAC, stow in airlock) e
Notify EV GO for PDU fuse plug and PCU demate e Ingress airlock Perform for inboard PDU fuse plugs (6):
e Connect SCU * Remove fuse plug; temp stow in caddy (PDU-2 P16
e VEV-1 02 vlv - OP in trash)
After 5 min: o Install stringer cap
e Verify O2 P ~ 850 and stable » Close PDU fuse plug caddy cover
e Demate SCU e Configure bootplate 0°
» Egress airlock e PGT: A3, CCW 3, 10.5
* Close thermal cover » Disengage left (2) and right (5) PCU keyway bolts 6
turns (break torque only on bottom right bolt)
01:30 PCU DEMATE (01:10)
(02:00) » Demate left side PCU connectors (28); stow on
HRD
RMS: GCA to MFR Swap e Perform MFR SWAP  Before last 8 conn, perform MFR SWAP
e Stow PCU connector tool and caddy on stanchion » Retrieve PCU connector tool & inspection mirror
* Demate left (6) bottom (2) PCU connectors
e PGT: A3, CCW 3, 10.5
» Disengage left (3) PCU keyway bolts 6 turns
¢ Transfer PCU handhold to RMS EV ¢ Receive PCU handhold from FF EV
¢ Retrieve PCU handhold tether; transfer to RMS EV e Install PCU handhold; receive tether
CAUTION
PCU SWAP Do not push in while disengaging
e Translate to stbd SAC, PCU-R PCU groundstrap
» Open PCU-R thermal cover; restrain w/ Velcro strap
e Ingress PFR (AS: 90L, P=10.5, PFR: Y=6, R=A, e PGT: A3, CCW 1, 10.5
P=10.5) » Disengage groundstrap bolt 2-3 turns
® PGT: A3, CCW 3, 10.5, 12-in wobble e PGT: A3,CCW 3, 10.5
» Disengage keyway bolts (6) 6 (4-6) turns (tether before » Disengage bottom right PCU keyway bolt 6 turns
last bolt) (tether before last bolt)
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EVA 3

TASK TIME PCU
(PET TIME) v FF RMS
02:40 PCU SWAP_(cont) PCU SWAP_(00:15)
(03:10)  Remove PCU
RMS: To PCU SAC posn ¢ Remove PCU-R e Mnvr to SAC
 Transfer PCU-R to RMS EV; receive PCU ¢ Receive PCU-R from FF EV; transfer PCU
¢ Stow PCU on SAC (connectors inboard)
02:55 e PGT: A3,CW 3,105 PCU-R INSTALLATION (00:20)
(03:25) RMS: To PCU Install posn * Engage keyway bolts (6) 6 (4-6) turns * Mnvr to Bay 4; inspect connectors
* Retighten PCU handhold wing bolts (2) e Install PCU-R
e Egress PFR e PGT: A3, CW 2,10.5
O o « Reinstall PCU thermal cover » Engage keyway bolts (7) 6 turns
O On MCC call: CAUTION
PCU-R e Translate to airlock Do not push in while engaging
O » (Retrieve ASLRs (2) from SAC, stow in airlock) PCU groundstrap
e Ingress airlock
o e Connect SCU e PGT: A2,CW 1,55
e VEV-2 02 vlv - OP e Engage right groundstrap bolt 2-3 turns
) O After 5 min: » Transfer PGT to MFR stanchion side
» Verify O2 P ~ 850 and stable
03:15 e Demate SCU PCU-R MATE (01:10)
(03:45) ¢ WVS: RMS EV Right Cam, P/TV15 HST EVA, OPS e Egress airlock < |:| |:|
(PHOTO/TV FS, SCENES) (P35 and P36 mated)  Close thermal cover e Mate bottom PCU-R connectors (2)
* WVS: RMS EV Center Cam (P1 thru P34 mated) » Mate left PCU-R connectors (34); stow J13/J14 saver
caps in trash bag
+/-V2 AFT SHROUD HANDRAIL COVERS
e Inspect + / - V2 handrails used for ACS and NCS
04:25 « If req'd, retrieve handrail covers from ASIPE, install BAY 4 CLEANUP (00:40)
(04:55) * Configure aft ASIPE PFR for ACS (AS: Y=90R, P=1,

PDU #2 S/N: P16:_0009_, P17: , P15:

PDU #4 SIN: P16: , P17: , P15:

After PDU fuse plugs mated:
PCU PWRUP (PL OPS, ORU/ORI OPS)
Step 1: DPC PWR ON
Step 2: EXTERNAL PWR ACTIVATION
* WVS: RMS EV Center Cam (Bay 4)

PFR: Y=12, R=A, P=9.5)

THERMAL COVER REMOVAL

After EXTERNAL PWR ACTIVATION complete:
» Translate to +V2 DBA-2
» Retrieve thermal cover; stow on Bay 5

NOTE
PDU fuse plugs must be reinstalled
in same location, except PDU-2
P16 which will be replaced

Perform for inboard PDU fuse plugs (6):
* Remove stringer cap
¢ Read fuse plug serial number
<[]

* Reinstall fuse plug

* Remove PDU fuse plug caddy, stow on stanchion
* Remove HRD; temp stow on +V2 trunnion

<[]

e Remove door stay, stow on stanchion
¢ PGT: A3,CW 3, 10.5
» Close door, engage J-bolt (1) 4-6 turns
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EVA 3

TASK TIME PCU
(PET TIME) v FF RMS
CAUTION
Bay 5 & 10 thermal covers must not block
05:05 radiators after retraction BAY 3 BATTERY MATE (00:20)
(05:35)
THERMAL COVER REMOVAL (cont) WARNING
» Retract Bay 5 thermal cover Do not touch battery thermal louvers
« \ cross-strap harness clip installed
» Translate to —V2 DBA-2
» Retrieve thermal cover; stow on Bay 10 WARNING
» Retract Bay 10 thermal cover Battery J1 connectors are energized
v MCC GO for Bay 2 & 3 battery mate <« [ ]
RMS: To Bay 3 Mate posn e Mnvr to Bay 3, stanchion to 180°, boot plate 0°
e Translate to +V2 trunnion e PGT: A3, CCW 3,10.5
¢ Retrieve HRD & tether ¢ Release J-hook
¢ Translate to SAC; stow HRD * Open door, set door stay
vV MCC GO for FHST cover retraction < |:| * Boot plate 90L
¢ Translate to -V3 doors e Demate P1A, demate cap from J1A, mate P1A to J1A
» Retract FHST covers (center first) * Demate P1B, demate cap from J1B, mate P1B to J1B
e Demate P1C, demate cap from J1C, mate P1C to J1C
* WVS: RMS EV Center Cam (VIKs) e Translate to SAC “<— |:|
o Retrieve ASLRs(2) * Release door stay; verify harnesses clear of door
e Translate to airlock, temp stow ASLRs(2) e PGT: A3,CW 3,10.5
» Close door, engage J-bolt (1) 4-6 turns
05:25 BAY 2 BATTERY MATE (00:20)
(05:55) RMS: To Bay 2 Mate posn * Mnvr to Bay 2; stanchion to 180°, boot plate 0°
¢ PGT: A3, CCW 3, 10.5
¢ Release J-hook
* Open door, set door stay
* Boot plate 90R
e Demate P1A, demate cap from J1A, mate P1A to J1A
* Demate P1B, demate cap from J1B, mate P1B to J1B
e Demate P1C, demate cap from J1C, mate P1C to J1C
* WVS: RMS EV Center Cam (VIKs) 1
Notify MCC Bay 2 & 3 battery connectors mated  S—
* Release door stay; verify harnesses clear of door
¢ PGT: A3,CW 3, 10.5
» Close door, engage J-bolt (1) 4-6 turns
(e If time allows: )
(e PGT: A3,CW 3, 10.5)
(» Engage remaining bay 2, 3, & 4 J-bolts 5 (4-6) turns)
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EVA 3

TASK TIME PCU
(PET TIME) v FF RMS
If time allows: If time allows & WF/PC pwr on: FHST & WF/PC If time allows & WF/PC pwr on: FHST & WF/PC
COVER REMOVAL COVER REMOVAL
o Assist RMS EV as req'd
(» Daily Closeout) CAUTION
Do not touch WF/PC radiator or FHST openings
WARNING
WEF/PC guide studs have exposed
threads / sharp edges
RMS: To FHST Cover Removal (-V3 fwd) posn e Mnvr to FHST covers
* Remove FHST covers (Left then Right)
» Slide covers together; attach Velcro restraint
RMS: To WF/PC Cover Removal (-V3 fwd) posn e Mnvr to WF/PC cover; remove
* Tighten WF/PC cover zip nuts (2)
RMS: To WF/PC Cover Stow posn e Mnvr to SAC, boot plate 90L
» Transfer FHST covers to FF EV
» Receive FHST covers; stow
» Reinstall FHST cover grounding Velcro » Transfer WF/PC cover to FF EV
* Receive WF/PC cover; stow
05:45 » Reinstall WF/PC cover grounding Velcro
(06:15)
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PCU TASK DATA SHEET

FF EV
¢ Retr tethers (4) (HRD, PDU stringers (2), battery stringers (2), PGT, PCU,

DEMATE

PCU handhold, DBA covers (2))
e PGT w/ 7/16 12-in wobble (PCU)

RMS EV

PGT w/ 7/16 12-in wobble (SSM door bolts, PCU)
2 - PCU connector tool w/ caddy

Sm connector tool
Inspection mirror w/ O-tether

Manual door stay
PDU fuse plug caddy w/ fuse plug caps (2)

Battery stringer caps (2)

Sm trash bag
Retr tethers (4-sm/sm, 3-lg/sm) (PGT, trash bag, PCU, PCU handhold, PDU stringers (2),

battery stringers (2), HRD, sm connector tool, PCU connector tool (spare))
Adj equip tether (2) (boot plate)
Safety Tether

MATE

s Y o I s N s Y s Y e e R s Y s Y s Y e I e e Y Y s s Y s

J13&J14
Deutsch Connector — 20 awg

J1 through J12
Deutsch Connector — 16 awg

No missing pins

No missing pins
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J35, J36
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PCU TASK DATA SHEET (Cont.)

J15 through J18
Deutsch Connector — 16 awg
No missing pins

\Nooo0ooo00 00/

/O O 0O O 0000\
/00000000 005\
[cooo0o000 0000\
[coocooo0o0o0o0o0o0:

\OooooOooooo/
\OooooOooooa/

\OOOOOOOOOOOS

J26 & J27
Amphenol Connector — 22 awg
No missing pins

J19, J28, J32

Amphenol Connector

48 pins — 20 awg
8 pins — 16 awg
No missing pins

J29 & J30
Deutsch Connector — 12 awg
No missing pins
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J20 through J24, & J33
Deutsch Connector — 12 awg
No missing pins

J31
Amphenol Connector — 16 awg
No missing pins

J25
Amphenol Connector — 22 awg
No missing pins

“O O OO O OO o0 O
Or

O,

00 NOAO AO AOAOA OF
O o o 0O 0O o O O
0 0 0 0 0 0 O

»

&

J34
Amphenol Connector — 22 awg
No missing pins
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PCU TASK DATA SHEET (Cont.)

J35 & J36
Breechlok Connector — 20 awg
No missing pins

PDU - J15
Amphenol Connector — 22 awg

Bay 2 & 3 Batteries - J1
19- 12 awg

PDU - J16
Amphenol Connector — 20 awg
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Top Left Bolt Top Right Bolt Top Left Bolt ~ Top Right Bolt

Upper Bolt Q Upper Bolt
BAY 2
O Lower Bolt
Lower Bolt o
Bottom Bottom Bottom Bottom
Left Bolt Right Bolt Left Bolt Right Bolt

J16
@) cq J17
@) C
O 4
PDU #1 PDU #2 -
O O
@) @)
@) @)
PDU#3  PDU #4
PDU -J17 Bay 4 Door — Backside View

Amphenol Connector — 16 awg
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EVA 4

TIME
R IVIFSS EV RMS
00:00 --| Y FSS 90°, -V2, Pivot 90° POST DEPRESS and A/L EGRESS (00:15)
SA 0°
- DAILY SETUP (00:15)
Airlock MFR Ingress/Egress
--| V'In sun protect attitude ACS (02:50)
* Open -V2 Doors -V2 Aft Shroud
- o Aft Fixture Setup
® Y-harness Retrieval
01:00 ---| Y MCC Go for FOC connector demate * FOC Removal
FOC Removal
FOC Stow — Aft Fixture
- o CASH Installation CASH Retrieval
CASH Install
- * ACS Retrieval ACS Retrieval
02:00 ---
* ACS Installation ACS Install
- If req'd: ACS Connectors
-| Notify MCC GO for ACS Aliveness Test
03:00 --- * FOC Installation FOC Retrieval — Aft Fixture
FOC Install
- MFER SWAP (00:15)
- ESM INSTALLATION (01:30)
* ESM Retrieval ESM Retrieval
04:00 ---| Perform ESM Power Down
e ESM Installation ESM Install
-| ¥ MCC Go for COSTAR connector demate
-| Notify MCC Go for COSTAR/ESM Aliveness Test » Close -V2 Doors
05:00 --- PCU CLEANUP_ (00:40)
* Thermal Cover Removal Bay 2, 3, and 4 Cleanup
- « Bay Door Bolt Engage
FHST Cover Removal (-v2)
-- e FHST & WF/PC Cover Removal WF/PC Cover Removal (-v2)
WF/PC Cover Stow
- DAILY CLOSEOUT (00:30) Airlock MFR Ingress/Egress
06:00 ---

A/L INGRESS and PRE REPRESS (00:15)

TEAR OUT PAGE
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[TTTTTTITTT]

L1 1]

[TTT1]

AIRLOCK

[ ] HST tool bag:

Helmet light battery (spare)
2 - 34-in adj tethers
Compound Cutters (NOBL. get ahead)
1 - Safety tether w/ hook guard (spare)
General Purpose Caddy w/
IFM 5/32-in Allen w/ tether (FSS cont)
IFM 1/8-in Alien wrench (ECU cont)
Connector Cleaner Tool
F5 Camera (spare)
PGT w/ battery (spare)
Fish stringer (spare)
Inspection mirror w/ O-tether
PRT battery module (spare)
Socket caddy:
5/32-in ball-end driver
12-in wobble
Socket caddy:
6-in rigid

: Fish stringer

Lube applicator (spare)
Wire tie caddy

PCU connector tool
Small connector tool

90 degree connector tool
EVA ratchet (spare)

|| EVA Bag:

Airlock wrench
Adjustable wrench
DCM Plug

___ Spare Tethers:

1 - Ig-sm pb retr tethers

3 - Ig-sm paddle retr tethers
2 - sm-sm pb retr tethers

3 - sm-sm paddle retr tethers
3 - adj equip tethers

MIDDECK PRT battery

3 - PGT batteries 2 - PDU fuse plug caddy w/

ORU transfer bag fuse plug caps

Socket, 7/16 Long 2 - Battery cap stringers
adjustable SA-2 connector strap

Drop proof tether adapter w/ 4 - PCU connector covers
Y-in IFM socket Middeck contingency kit &

Modified airlock wrench blanket

Socket, 7/16 2-in ext General purpose caddy

2 - PCU connector tool caddies 2 - ASLRs

Manual door stay
2 - PCU connector tools (spare)
Socket, 7/16 12-in wobble

VIK jumper plug caddy
Drop proof tether adapter
2 - SA-2 tie-down straps
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EVA 4 TOOL CONFIG
MFR HANDLE - EGRESS
Tool board D (left) w/:
Front - O-tether w/ integral tether (spare)
Back - EVA Ratchet w/ 4-in spring socket and cheater bar w/
integral tether (no palm wheel)

Tool board T (right) w/:
Front - MTL (005) (b/u)
sm trash bag w/ sm-sm paddie retr tether
Back - PRT Controller, A1 w/ integral tether
PGT w/ short adj ext A4, CCW2, 23.5 w/ sm-sm
paddle retr tether

___ Bayonet fittings:

F5 camera w/ integral tether (top-left)
Lube applicator w/ sm-sm paddle retr tether (bottom-left)
PRT w/ MTL (001) & short adj ext A1, CCW, 38 (top-right)

Top tether points:
80-in tether (Aft shroud door tether)
1 - Retr tether (Ig-sm pb)

Side tether points:
Waist tether (to tether MFR handle in A/L)
1 - Retr tether (Ig-sm paddle) (to tether MFR handle in A/L)
1 - 34-in adj tether (toolboard)

MFR HANDLE - INGRESS

Tool board D

Tool board T

MTL (b/u)

PRT controller and PRT w/ MTL & short adj ext
EVA Ratchet w/ 4-in spring socket and cheater bar
Lube applicator w/ retr tether

F5 camera

80-in tether

O-tether (spare)

| | 1-34-in ad] tether

1 - Retr tether (Ig-sm pb)
1 - Retr tether (Ig-sm paddie)

Additional Items Returned to Airlock:
Trash Bag Items:
P7 and P9 CASH Connector Caps
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EGRESS

FF EV
MWS w/ right swing arm
2 - Waist tethers (coated hook on right)
Safety tether (left) w/ hook guard
1 - Retr tether (Ig-sm pb) — (left)
1 - Retr tether (Ig-sm paddle) — (right)
1 - Retr tether (sm-sm pb) - (inboard right)
Sm trash bag w/ adj equip tether (back/left)
1 - PGT w/ 6-in wobble A3, CCW 2, 10.5w/

sm-sm pb retr tether

RMS EV

MWS w/ right swing arm

2 - Waist tethers (coated hook on right)
Safety tether (left) w/ hook guard

1 - Retr tether (Ig-sm pb) — (left)

1 - Retr tether (Ig-sm paddle) — (right)

1 - Retr tether (sm-sm pb) - MWS swing arm
1 - Adj equip tethers (right-wrist)

1 - Adj equip tether (boot plate tether)

INGRESS

FF EV

MWS w/ right swing arm

2 - Waist tethers

Safety tether (left) w/ hook guard

1 - Retr tether (Ig-sm pb)

1 - Retr tether (Ig-sm paddie)

1 - Adj equip tether

Sm trash bag w/ sm-sm paddle retr tether
PGT w/ 6-in wobble w/ retr tether

RMS EV

MWS w/ right swing arm

2 - Waist tethers

Safety tether (left) w/ hook guard

1 - Retr tether (Ig-sm pb)

1 - Retr tether (Ig-sm paddle)

1 - Retr tether (sm-sm pb)

1 - Adj equip tether (boot plate tether)
Sm trash bag w/ adj equip tether

1 - PGT w/ short adj ext w/ retr tether
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EVA 4 DAILY SETUP

TASK TIME
‘ZEJ:T,"",‘:) v FF RMS

00:00 | RMS: To Airlock MFR Ingress/Egress posn (PDRS, A/L EGRESS (00:10) A/L EGRESS (00:10)

(00:05) EVA SETUP) * Open thermal cover
o Egress airlock
« Translate to Orbiter stbd sill
» Open cushion; attach safety tether to aft slider
« Install safety tether hook guard
« V safety tether unlocked
» Configure redundant waist tether  Verify FF EV’s tether config
* Remove RMS EV’s safety tether from self; attach to

RMS handrail standoff (black end)

« Install safety tether hook guard » Release waist tether from airlock D-ring
o Install MFR/RMS tether, tighten

00:10 MER SETUP (00:15)

(00:15) « Handout MFR handle to FF EV; egress airlock
* Receive MFR handle from RMS EV o Attach MWS tether to boot plate lanyard

¢ Ingress MFR
« Transfer MFR handle to RMS EV » Receive MFR handle from FF EV; install
« Close thermal cover ¢ Relocate PGT and lube applicator to MWS
« Rotate too! interface 180°

BAPS POST SETUP (00:05)
o Install BAPS post center pip pins (2)
TRANSLATION AID SETUP (00:05)
 As req'd, deploy ASIPE mini-TA
* As req'd, deploy stbd TA: A=6, B=4, C=9, extend (7)

00:25 * As req'd, deploy port TA: A=6, B=4, C=8, extend (7)

(00:30)
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EVA 4

TASK TIME ACS
(PET TIME) \Y FF RMS
\ FSS 90°, -V2, Pivot 90° posn
' In sun protect att before opening doors < [ ]
00:00 AFT FIXTURE SETUP OPEN -V2 DOORS (00:30)
(00:30) RMS: To -V2 Aft Shroud posn (PDRS, ACS) * Remove hitch pins (2) and pip pins (2); stow * Mnvr to -V2 aft shroud; MFR stanchion 180°
» Deploy aft fixture * Temp stow 80-in adj tether on right -V2 door handrail
S » Engage locking pip pins (2) (sm hook to door, Ig hook on lower handrail)
« \ Top fork pip pin in proper orientation » Apply lubricant to latch bolts (4)
= e PGT: A4, CCW 3, 23.5, short adj or PRT: A4,
CCW, 23, short adj
» Disengage latch bolts (3) 7 turns
» Disengage handle bolt 7 turns
(- Y-HARNESS RETRIEVAL « Maintain pressure on doors, remove pip-pin,
» Translate to port ATM; open and release handle latch; reinstall pip pin
» Retrieve COSTAR Y-harness w/ sm hook of retr tether e Open doors
— » Close ATM; engage latches (4) e Stow PGT and lube applicator on stanchion
» Translate to —V2 aft shroud » Configure PRT controller A1
L12U SSM WK LTS - ON (For A & B LEDs)
FOC REMOVAL
e Tether right aft shroud door open EOC REMOVAL (00:30)
e Temp stow Y-harness (lower left) e Stabilize FF EV as req'd
WARNING
Bottom of FOC connector
panel is a sharp edge
00:30 v MCC Go for FOC connector demate < |:|
(01:00) *1f NO COMM: » Tether and demate connectors (4) P1, P2, P3, P4

*[ SM 210 HST SYS |

* ORU/ORI DEACT

* + FOC OFF - ITEM 12 - OFF

* If FOC ON:

* DEADFACE FOC/ACS (PL OPS, ORU/ORI OPS)

RMS: To FOC Removal posn
Groundstrap turns

“A” turns

* ook ok Xk F

CAUTION
Purge line release clip
may pinch glove RTV

» Disconnect purge line and stow
* PGT: A3, CCW 3, 10.5, 6-in wobble
» Disconnect groundstrap 6 (4-6) turns; temp stow

* Remove “B” latch cover
« V indicator lights off (4)
» Note alignment and posn

® PGT: A3, CCW 2, 10.5

e Mnvr for FOC removal

o V"A” LATCHED lights off (2)

e PRT: RCCW, 38 or EVA Ratchet: CCW, MTL 38
e Manually disengage "A" latch 1/2 turn

* PRT: Al, CCW, 5 (stall) or PGT: B2, CCW 3, 5.5
e Continue 11.5 - 15.5 turns to hardstop

o Y “A” LATCHED lights on (1 - 2 turns)
» Note alignment and posn
» Maintain downward force
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EVA 4

TASK TIME ACS
(PET TIME) v FF RMS
FOC REMOVAL (cont) FOC REMOVAL (cont)
» Disengage “B” latch 1/2 turn * Give FF EV GO for “B” latch disengage
On RMS EV GO:
* PGT: B5, CCW 2, 5.5 (MTL) NOTE
» Disengage “B” latch 9.5 — 13.5 turns to hardstop 7 to 9 Ibs force to demate “C” latch
“B” turns |g__|
« Y “A” SEATED lights on
« Y “B” READY lights off
¢ Assist RMS EV ¢ Remove FOC
« Inform RMS EV when "B” READY lights on
e Inspect bay (latches and all MLI) CAUTION
Maintain Sl to door clearance when
stowing FOC on aft fixture
RMS: To FOC Stow - Aft Fixture posn o Mnvr to aft fixture
CAUTION
Possible finger pinch hazard when
stowing FOC on aft fixture
» Stow FOC on aft fixture (connectors fwd)
e Install pip pin
01:00 CASH INSTALLATION (00:15) CASH INSTALLATION
(01:30) RMS: To CASH Retrieval posn * Translate to SAC UPS e Mnvr to SAC UPS; stow PRT on MFR stanchion
* Release UPS latches (4); open UPS
* Release CASH restraint straps (2); open contamination
cover
¢ Retrieve primary CASH (lower); transfer to RMS EV * Receive CASH from FF EV
» Close contamination cover; secure restraint straps (2)
RMS: To CASH Install posn  Close UPS; engage latches (4) e Mnvr to -V2
« Translate to -V2 aft shroud
e Position for CASH install e Stabilize FF EV during CASH installation
CAUTION
No Velcro cycling in aft shroud
without Sl installed
e Install CASH (+V2/-V3 vertical handrails — bottom of
upper most section)
01:15 ACS RETRIEVAL (00:20) ACS RETRIEVAL
(01:45) RMS: To ACS Retrieval posn e If req'd: configure aft ASIPE PFR (AS: Y=90R, P=1,  Mnvr to ASIPE; retrieve PRT from stanchion, ¥ PRT Al

PFR: Y=12, R=A, P=9.5)

oV “A” LATCHED lights off
¢ PRT: RCCW, 38 or EVA Ratchet: CCW, MTL 38
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EVA 4

TASK TIME ACS
(PET TIME) v FF RMS
ACS RETRIEVAL (cont) ACS RETRIEVAL (cont)
NOTE e Manually disengage "A" latch 1/2 turn
Minimize PFR ingress loads e PRT: A1, CCW, 5 (stall) or PGT: B2, CCW 3, 5.5
Don'’t lean back e Continue 13 - 13.5 turns to hardstop
“A” turns
* Open ASIPE; preposition groundstrap tether (box end o ¥ “A” LATCHED lights on (1 - 2 turns)
on handrail)
e Ingress PFR » Configure PRT: A3, CW, 10 or PGT: A3, CW 2, 10.5
¢ PGT: A3, CCW 3, 10.5
» Disconnect groundstrap bolt 6 (4-6) turns
Groundstrap turns
» Disengage alignment aid stowage lock 6-8 turns
» Disengage alignment aid deployment lock 1/2 turn
» Deploy alignment aid 90°
* Re-engage deployment lock 1/2 turn
* PGT: A3, CCW 2, 10.5
» Disengage “B” latch 1/2 turn * Maintain aftward force
On RMS EV GO: * Give FF EV GO for “B” latch release
* PGT: B5, CCW 2, 5.5 (MTL)
« Disengage “B” latch 9.5 — 13.5 turns to hardstop NOTE
“B” turns |9__| 7 to 9 Ibs force to demate “C” latch
« \ “B” latch disengaged
o V “A” SEATED lights on
« V “B” READY lights off
» Assist RMS EV  Remove ACS
» Inform RMS EV when “B” READY lights on
» Inspect ASIPE interior; inspect “A”, “B” and “C” latches
» Close ASIPE (1 latch)
01:35 ACS INSTALLATION (00:45) ACS INSTALLATION
(02:05) RMS: To ACS Install posn » Translate to -V2 aft shroud * Mnvr to -V2 aft shroud

“B” turns

¢ Configure PGT: A3, CW 1, 10.5

» Assist RMS EV

» Disengage alignment aid deployment lock 1/2 turn
* Deploy the alignment aid arm

* Re-engage deployment lock 1/2 turn

e Inform RMS EV when “B” READY lights off

« V “B” READY lights off

* PGT: A3,CW 1, 10.5

» Engage “B” latch 2 turns

» Verify no ACS vertical movement

* PGT: A3,CW 1, 10.5
. Engagel"_El‘ latch 8-12 turns

 Insert ACS until front face clears center guide rail
« Insert ACS until “B” READY lights off

¢ Maintain downward force

» Verify no ACS vertical movement
* If vertical movement, reseat ACS *
* on“B” latch plunger *
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EVA 4

TASK TIME ACS
(PET TIME) v FF RMS
ACS INSTALLATION (cont) ACS INSTALLATION (cont)
o \ “A” SEATED lights off ¢ PRT: A3, CW, 10 or PGT: A3, CW 3, 10.5
* Give RMS EV GO for “A” latch engage e On FF EV GO, engage “A” latch 11.5 - 15.5 turns
* PRT: RCW, 38 or EVA Ratchet CW, 38
» Continue "A" latch 1/2 turn until MTL slips
“A” turns <[]
oV "A” LATCHED lights off
If req’d, RMS: To ACS Connectors posn e If req’d: mnvr to stabilize FF EV
» Replace “B” latch cover
* Stow alignment aid
» Engage stowage lock zip nut hand tight
» Engage deployment lock hand tight (1/2 turn)
* PGT: B6, CW 2, 10.5
¢ Reinstall HST groundstrap 4 - 6 turns
Groundstrap turns
» Inspect and mate ACS connectors (4) P1, P2, P3, P4
Notify MCC ACS connectors mated (ACS Aliveness Test)
» Restrain CASH connectors w/ Velcro strap (upper vert
handrail)
» WVS: FF EV Center Cam, P/TV15 HST EVA, OPS <— [ ]
(PHOTO/TV FS, SCENES) (ACS conn panel, ground
strap)
L12U SSM WK LTS - OFF (For A & B LEDs) <« []
02:20 FOC INSTALLATION FOC INSTALLATION (00:30)
(02:50) RMS: To FOC Retrieval - Aft Fixture posn e Ingress PFR e Mnvr to aft fixture

RMS: To FOC Install posn

e Open ASIPE

» Stow aft fixture, engage pip pins (2)
e Ingress aft ASIPE PFR
» Assist RMS EV

o Inform RMS EV when “B" READY lights off
 V "B” READY lights OFF

* PGT: B6,CW 1, 10.5

» Engage “B” latch 5 turns

» Verify “B” latch engages into FOC

WARNING
Bottom of FOC connector
panel is a sharp edge

CAUTION
Maintain Sl to door clearance when
removing FOC from aft fixture

¢ Retrieve FOC
e Mnvr to ASIPE

e Insert FOC until “B” READY lights off
o Fwd and aft alignment marks visible

e Install FOC into “A” and “C” latches
» Maintain fwd force (Orbiter +X)
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EVA 4

TASK TIME ACS
(PET TIME) v FF RMS
FOC INSTALLATION (cont) FOC INSTALLATION (cont)
* PGT: B6, CW 1, 10.5
* Engage "B" latch 5-9 turns
“B” turns
o V “A” SEATED lights off
* Give RMS EV GO for “A” latch engage e PRT: A3, CW, 10 or PGT: A3, CW 3, 10.5
*» PGT: A3,CCW 3,105 ¢ On FF EV GO, engage “A” latch 13 - 13.5 turns
» Disengage FOC groundstrap bolt 4-6 turns * PRT: RCW, 38 or EVA Ratchet CW, 38
* PGT: A3,CW 2, 10.5 e Continue “A” latch 1/2 turn until MTL slips
“A” turns (TORQUE CRITICAL) o Install groundstrap on FOC; engage bolt 4-6 turns
Groundstrap turns <[] e \ "A” LATCHED lights off
» Close ASIPE and engage latches (5) o Assist FF EV
02:50 RMS: GCA to MFR Swap MFR SWAP (00:15) MFER SWAP (00:15)
(03:20) e Perform MFR SWAP e Perform MFR SWAP
e Perform PGT swap o Perform PGT swap
03:05 * Retrieve sm trash bag
(03:35)
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ACS TASK DATA SHEET

FE EV

e Lg-sm retr tethers (1) (Y-harness, FOC/ACS harnesses)
e Retr tethers (3) (PGT, CASH)

e PGT w/ 7/16 6-in wobble (groundstrap, B-latch)

e Sm trash bag

¢ Adj equip tether (fair-lead)

RMS EV

PRT w/ MTL & 7/16 short adj ext (door bolts, A-latch)
PGT w/ 7/16 short adj ext (ESM retieval)

Sm trash bag

Lube applicator

EVA ratchet w/ 4-in spring socket and cheater bar (ASLR)
Retr tethers (5-sm/sm, 3-Ig/sm) (lube applicator, ESM, PGT, CASH, trash bag)
Adj equip tether (2) (boot plate)

® 80-in tether (door tether)
e Safety Tether

FOC/ACS J1 (Power A) FOC/ACS J3 (Signal A)

& &
FOC/ACS J2 (Power B) FOC/ACS J4 (Signal B)
21 pins — 16 awg 21 pins — 20 awg
No Missing Pins 2 pins — 16 awg

No Missing Pins

FS 7-57

Zxnvy
= D
XNV

Gr

SOV

NOSNOs

IN@SENE

Ground Strap

| _— Capped

LY

O

Cd

O

]

Faint
Object
Camera

<y

®
aJ

—Capped

Ground Strap

EVA/109/FIN A



EVA4

TASK TIME ESM
(PET TIME)
A MIN v FF RMS
00:00 ESM RETRIEVAL (00:20) ESM RETRIEVAL
(03:35)
CAUTION CAUTION
Avoid contact with NCS radiator Avoid contact with NCS radiator
RMS: To ESM Retrieval posn o Translate to MULE; if req'd fairlead safety tether * Mnvr to MULE; boot plate 90L; stanchion 135R
* Open ESM contamination cover (cinch top strap first) « Relocate PRT to back of PRT controller
« PGT: B7, CCW 3, 15.5, 6-in wobble
« Disengage ESM keyway bolts (4) 7 (6 — 8) turns
« Remove ESM; transfer to RMS EV * Receive ESM from FF EV
Perform ESM PWRDN (PL OPS, ORU/ORI OPS)
» Close ESM thermal cover
00:20 ESM INSTALLATION ESM INSTALLATION (00:55)
(03:55) RMS: To ESM Install posn « Translate to -V2 aft shroud; if req'd remove fair-lead « Mnvr to -V2 aft shroud, boot plate 0°; stanchion 180°

¢« WVS: RMS EV Right Cam (Handrail latch)

¢ WVS: FF EV Center Cam (Center guide latch)

v MCC GO for COSTAR connector demate

* [ NO COMM:

'

* ORU/ORI DEACT

*  COSTAR OFF - ITEM 14 - OFF

* |f COSTAR ON:

* DEADFACE COSTAR FOR ESM INSTALL
* (PL OPS, ORU/ORI OPS)

*

L

« Flip center guide control lever

« Extend Center guide latch plunger (no preload)
After handrail latch engaged:

« Verify plunger nose cone centered in middle of hole
o Preload Center guide latch plunger until hardstop

o Verify 1/8-in white band visible on plunger shaft

¢ PGT: A2,CW 2, 2.5 (MTL)

¢ Engage inboard lockdown bolt 0.75-1.25 turn

¢ PGT: A2,CW 2,5.5

» Engage oDutboard bolt 0.75-1.25 tum

o Retrieve Y-harness from temp stow

«— []

« Demate COSTAR connectors (4)

« Mate Y-hamness connectors (4) to COSTAR hamess

¢ Mate Y-harness connectors (4) to COSTAR

« Route Y-harness across aft shroud; transfer to RMS
EV

o Secure Y-hamness to bulkhead handrail (4-in slack) w/
Velcro strap '

« Mate Y-harness connectors P1, P2, P3, P4 (4) to ESM

¢ Release tether securing CASH connectors

« Receive tether hook from RMS EV

o Tether; remove CASH connector caps P7, P9 (2)

 Inspect connectors

o Install ESM

¢ PGT: A2, CW 2, 5.5, short adj
» Engage Handrail latch 7-9 turns

* PGT: B6, CW 2, 10.5

« Install ACS ESM groundstrap on ESM

« Engage groundstrap bolt 2-4 turns

« Stabilize FF EV during connector mate

» Receive Y-harness from FF EV; route to ESM

o Stabilize FF EV during connector mate

« Hand tether hook to FF EV for connector caps
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EVA 4

TASK TIME ESM
(PET TIME) v FF RMS
ESM INSTALLATION (cont) ESM INSTALLATION (cont)
» Inspect and mate CASH connectors P6, P7, P9, P10
(4) to ESM
Notify MCC CASH and COSTAR Y-harness mated (GO e Stow connector caps (2) in trash bag
for COSTAR/ESM Aliveness Test) » Verify CASH “hook” engaged
» Wrap CASH integral black/white Velcro tether onto self
» Transfer tether from Y-harness temp stow to RMS EV * Receive tether from FF EV
* WVS: RMS EV Center Cam (1. ESM conn panel, b J— |:|
2. COSTAR Y-harness routing, 3. ACS/ESM
overview, 4. CASH)
e WVS: RMS EV Left Cam (COSTAR panel) <« []
01:15 CLOSE -V2 DOORS CLOSE -V2 DOORS (00:15)
(04:50) o Assist RMS EV in door closure e Close doors; right then left
» Reinstall handle pip pin
NOTE
Apply pressure to doors while engaging latch bolts
* PGT: B4, CW 3, 23.5 or PRT: B4, CW, 23 (stall)
» Transfer 80-in tether to center handrail for RMS EV * Engage handle bolt 6 turns; report peak running torque
Handle latch running torque
» Engage latch bolts (3) 6 turns; report peak running
torque
Top latch running torque
2™ from bottom latch running torque » Perform for each door bolt
Bottom latch running torque If running torque < 9 ft-Ibs, use PGT: B4, CW 3, 23.5
for retorque
[— Else, configure PGT as req'd per table on pg. FS 7-74
e Retorque bolt
= o Door seals _
» Retrieve 80-in tether; temp stow in trash bag
 m—
01:30 =
(05:05)
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ESM TASK DATA SHEET
FF EV
e Lg-sm retr tethers (1) (Y-harness, FOC/ACS harnesses, ESM groundstrap)
¢ Retr tethers (3) (PGT, ESM)
e PGT w/ 7/16 6-in wobble (ESM)
¢ Adj equip tether (fair-lead)

RMS EV

PRT w/ MTL & 7/16 short adj ext (door bolts)

PGT w/ 7/16 short adj ext (ESM retrieval, ESM groundstrap)
Lube applicator

EVA ratchet w/ 4-in spring socket and cheater bar (ASLR)
Sm trash bag (CASH caps)

Retr tethers (4-sm/sm, 1-lg/sm) (ESM, PGT, trash bag)

Adj equip tether (boot plate)

® 80-in tether (door tether)

e Safety Tether

COSTAR Y to ESM J2 & J3
16 awg

(Pins on ESM) (Pins on ESM)

CASH to ESM J6 & J10

20 awg

No missing pins No missing pins
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EVA 4

TASK TIME PCU Cleanup
(PET TIME)
HR - MIN v FF RMS
00:00 v FSS 90°, -V2, Pivot 90° posn THERMAL COVER REMOVAL BAY DOOR BOLT ENGAGE (00:25)
(05:05) e Translate to Bay 10
« Verify DBA thermal cover secure WARNING
* Remove Bay 10 thermal cover Do not touch battery themal louvers
¢ Translate to ASIPE

» Configure stanchion 135R, boot plate 90L

RMS: To Bay 2 Cleanup posn NOTE e Mnvr to Bay 2
Minimize PFR ingress loads e PGT: A3, CW 3,10.5
* Engage J-bolts (5) 4-6 turns
RMS: To Bay 3 Cleanup posn ¢ Stow Bay 10 thermal cover e Mnvr to Bay 3
¢ Reinstall Bay 10 thermal cover grounding Velcro e PGT: A3,CW 3,10.5
» Translate to Bay 5 e Engage J-bolts (5) 4-6 turns
RMS: To Bay 4 Cleanup posn » Verify DBA thermal cover secure e Mnvr to Bay 4
*» Remove Bay 5 thermal cover, replace vent plugs (2) e PGT: A3, CW 3, 10.5, short adj or 6-in wobble
» Translate to ASIPE * Engage J-bolts (5) 4-6 turns
* Stow Bay 5 thermal cover
Bay 2 Bay 3 Bay 4 » Reinstall Bay 5 thermal cover grounding Velcro
00:25 « Configure aft ASIPE PFR for NCS: PFR Ext: 0Y, Art FHST & WF/PC COVER REMOVAL (00:15)
(05:30) socket 90R, P=2; PFR Y=12, R=L.5, P=0.5

CAUTION
Do not touch WF/PC radiator or FHST openings

FHST & WF/PC COVER REMOVAL

o Assist RMS EV as req'd

(» Daily Closeout) WARNING

WF/PC guide studs have exposed
threads / sharp edges

If WF/PC cover removal req'd:
RMS: To FHST Cover Removal (-V2 fwd) posn o Mnvr to FHST covers

e Remove FHST covers (Left then Right)
e Slide covers together; attach Velcro restraint

RMS: To WF/PC Cover Removal (-V2 fwd) posn e Mnvr to WF/PC cover; remove
e Tighten WF/PC cover zip nuts (2)
RMS: To WF/PC Cover Stow posh o Mnvr to SAC

e Transfer FHST covers to FF EV
* Receive FHST covers; stow
e Reinstall FHST cover grounding Velcro o Transfer WF/PC cover to FF EV
e Receive WF/PC cover; stow

00:40 ¢ Reinstall WF/PC cover grounding Velcro
(05:45)
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PCU CLEANUP TASK DATA SHEET

FFE EV
¢ Retr tethers (4) (HRD, DBA covers (2), Bay 5 & 10 covers, FHST & WF/PC covers, DBA covers)

RMS EV
e PGT w/ 7/16 12-in wobble (SSM door bolts)
e Sm trash bag
e Retr tethers (5) (PGT, trash bag, PCU, HRD, FHST & WF/PC covers)
¢ Adj equip tether (boot plate)
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EVA 5
TIME
(HR : MIN) IV/IFSS EV RMS
00:00 —| VFSS 270°, +V2, Pivot 90° POST DEPRESS and A/L EGRESS (00:15)
SA 0°
- DAILY SETUP (00:15)
Airlock MFR Ingress/Egress
--| ¥ In sun protect attitude NCC (01:55)
« Open +V2 Doors +V2 Aft Shroud
- ¢ Tool Setup
01:00 - * NICMOS Prep
v MCC GO for NICMOS groundstrap removal
--| Perform SAP PWRDN « NCC Retrieval NCC Retrieval
+ P600 Retrieval
« NCC Installation NCC Install
02:00 —
MFR SWAP (00:15)
NCS RADIATOR (02:35)
« Radiator Retrieval NCS Radiator Retrieval
« Radiator Installation NCS Radiator Install
03:00 —-
« NCC Power Cable Installation GCA to Radiator Diode Box
« NCC Prep EPS Panel (+V2 fwd)
- NCS Diode Box
« Conduit installation GCA to primary sock restraints
04:00 —- CPL Routing
v MCC Go for NCC connector mates (NICMOS safed) « Radiator Harness Mate NCS Diode Box ENABLE
Notify MCC NCS Diode Box Pwr ON NCC Harness Mate
« Close +V2 Doors
05:00 — « Sortie Cleanup Port ATM
- FINAL CLOSEOUT (01:00)
« Final PLB Cleanup Airlock MFR Ingress/Egress
* MFR Stow MFR Release
« Final Tool Inventory Airlock Ingress
06:00 —-
- A/L INGRESS and PRE REPRESS (00:15)
TEAR OUT PAGE FS 7-63 EVA/109/FINA
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AIRLOCK
HST tool bag:
Helmet light battery (spare)
2 - 34-in adj tethers
Compound Cutters (NOBL get ahead)
1 - Safety tether w/ hook guard (spare)
General Purpose Caddy w/
IFM 5/32-in Allen w/ tether (FSS cont)
IFM 1/8-in Allen wrench (ECU cont)
Connector Cleaner Tool
F5 Camera (spare)
PGT w/ battery (spare)
Inspection mirror w/ O-tether
EVA ratchet (spare)
Socket caddy:
5/32-in ball-end driver
MTL (005) (spare)
Socket caddy:
7/16 Short adjustable ext
Fish stringer
Lube applicator (spare)
Wire tie caddy
PCU Connector Tool
Small Connector Tool

[TTTTTTTTTTTIIITITITII]I 1]

|| EVA Bag:
Airlock wrench

| | Adjustable wrench

L] DCM Plug

__ Spare Tethers:

| | 1 - Ig-sm pb retr tethers

| | 3 - Ig-sm paddle retr tethers

| 2 - sm-sm pb retr tethers

1 - sm-sm paddle retr tethers

[ 3 - adj equip tethers
MIDDECK
3 - PGT batteries Drop proof tether adapter
2 - PCU connector tool caddies 2 - PCU connector tools
Modified airlock wrench (spare)
Socket, 7/16 Long ORU transfer bag

adjustable General purpose caddy
2 - Socket, 7/16 12-in wobble Middeck contingency kit &
Socket, 7/16 2-in ext blanket
Drop proof tether adapter w/ 4 - PCU connector covers
Y-in 1IFM socket SA-2 connector strap

Socket, 7/16 6-in rigid 2 - PDU fuse plug caddy w/
PRT w/ batteries fuse plug caps
VIK jumper plug caddy 2 - Battery cap stringers
Manual door stay 2 - SA-2 tie-down straps

TEAR OUT PAGE
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EVA 5 TOOL CONFIG
MFR HANDLE - EGRESS
Tool board D (left) w:
Front - 90 degree connector tool w/ sm-sm paddle retr tether
- O-tether w/ integral tether (spare)
Back - ASLR w/ integral tether

Tool board T (right) w/:
Front - MTL (001)
Sm trash bag w/ sm-sm paddle retr tether
Fish stringer (one Ig hook to side, other in bag)
Back - ASLR w/ integral tether

Bayonet fittings:
F5 camera (top-left)
Lube applicator w/ sm-sm paddle retr tether (bottom-left)
EVA ratchet w/ 4-in spring socket & cheater bar w/ sm-sm
paddle retr tether (no palm wheel) (bottom-right)

Top tether points:
1 - 80-in tether (+V2 door tether)
1 - Retr tether (Ig-sm pb)

Side tether points:
Waist tether (to tether MFR Handle in A/L)
1 - Retr tethers (Ig-sm paddle) (to tether MFR Handle in A/L)
1 - 34-in tether (toolboard)
1 - Retr tether (sm-sm pb)

MFR HANDLE — INGRESS

Tool board D

Tool board T

S0 degree connector tool w/ sm-sm paddle retr tether
Sm trash bag w/ sm-sm paddie retr tether

Fish stringer w/ 4 CASH connector caps

F5 camera

O-tether w (spare)

1 - Retr tethers (Ig-sm pb)

| | 1- Retr tether (Ig-sm paddie)

1 - 34-in tether

1 - Retr tether (sm-sm pb)

Lube applicator w/ sm-sm paddle retr tether

EVA ratchet w/ 4-in spring socket & cheater bar w/ sm-sm paddle
retr tether

] 1 - Adj equip tether

Additional Items Returned to Airlock:
Trash Bag ltems:

NCC J7, J8 caps

Radiator diode box J1 cap

EPS P600 cap

P600 Harness Cap (P600A)

1 - 80-in tether

FS 7-64
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EGRESS
FEEV
MWS w/ right swing arm
2 - Waist tethers (coated hook on right)
Safety tether (left) w/ hook guard
1 - Retr tether (Ig-sm pb) — (left)
1 - Retr tether (Ig-sm paddle) — (right)
1 - Retr tether (sm-sm paddie) - left
1 - Adj equip tether (right)
Sm trash bag w/ adj equip tether
1 - PGT w/ 6-in wobble A3, CCW 3, 10.5w/
sm-sm pb retr tether

RMS EV

MWS w/ right swing arm

2 - Waist tethers (coated hook on right)

Safety tether (left} w/ hook guard

1 - Retr tether (Ig-sm pb) — (left)

1 - Retr tether (Ig-sm paddle) — (right)

1 - Adj equip tether (boot plate tether)

1 - PGT w/ short adj ext A4, CCW 3, 23.5 w/
sm-sm pb retr tether

INGRESS
FFEV
MWS w/ right swing arm
2 - Waist tethers
1 - Retr tether (Ig-sm pb)
1 - Retr tether (Ig-sm paddle)
1 - PGT w/ 6-in wobble w/ retr tether

RMS EV

MWS w/ right swing arm

2 - Waist tethers

Safety tether (left) w/ hook guard
1 - Retr tether (Ig-sm pb)

1 - Retr tether (Ig-sm paddle)

1 - Retr tether (sm-sm)

1 - Adj equip tether

Sm trash bag w/ adj tether

[ | 1- PGT w/ short adj ext w/ retr tether
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TASK TIME
(PET TIME)
HR : MIN

v

EVA 5 DAILY SETUP
FF

RMS

00:00
(00:05)

00:10
(00:15)

00:25
(00:30)

RMS: To Airlock MFR Ingress/Egress posn (PDRS,
EVA SETUP)

A/L EGRESS (00:10)

* Open thermal cover

» Egress airlock

» Translate to Orbiter stbd sill

« Open cushion; attach safety tether to aft slider

« Install safety tether hook guard

« ¥ safety tether unlocked

« Configure redundant waist tether

* Remove RMS EV’s safety tether from self; attach to
RMS handrail standoff (black end)

« Install safety tether hook guard

« Install MFR/RMS tether, tighten

* Receive MFR handle from RMS EV

« Transfer MFR handle to RMS EV
* Close thermal cover

BAPS POST SETUP (00:05)
« Install BAPS post center pip pins (2)

TRANSLATION AID SETUP (00:05)

» As req'd, deploy ASIPE mini-TA

» As req'd, deploy stbd TA: A=6, B=4, C=9, extend (7)
« As req'd, deploy port TA: A=6, B=4, C=8, extend (7)

A/L EGRESS (00:10)

« Verify FF EV's tether config

» Release waist tether from airlock D-ring

MFR SETUP (00:15)

« Handout MFR handle to FF EV; egress airlock

¢ Attach MWS tether to boot plate lanyard

% Ingress MFR

¢ Receive MFR handle from FF EV; install

« Retrieve 80-in tether and lube applicator from MFR
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EVA 5

TASK TIME NCS
(PET TIME) v FF RMS
\ FSS 270°, +V2, Pivot 90° posn
' In sun protect att before opening doors < []
00:00 TOOL SETUP OPEN +V2 DOORS (00:25)
(00:30) RMS: To +V2 Aft Shroud posn (PDRS, NCS) » Translate to port ATM; open e Mnvr to +V2 aft shroud; stanchion 180°
» Retrieve CVL bag and NCS sock bag » Temp stow 80-in adj tether on left door lower handrail -
—] » Close ATM, engage latches (4) sm hook thru lowest HR standoff (to tether door
» Retrieve door stop extensions (2), -V3, +V2 closed)
= » Apply lubricant to latch bolts (4)
S » Translate to +V2 aft shroud e PGT: A4, CCW 2, 23.5, short adj or PRT: A4,
e Temp stow CVL bag on stanchion CCW, 23, short adj
e Temp stow NCS sock bag on aft shroud handrail e Disengage latch bolts (3) 7 turns
/e e Install door stop extensions (2) » Disengage handle bolt 7 turns
e Maintain pressure on doors, remove pip-pin,
¢ Translate to stbd ATM; open release handle latch; reinstall pip pin
» Retrieve NCC groundstrap, cryo vent insert; P600 e Open doors
— harness
» Close ATM, engage latches (2)
¢ Translate to +V2 aft shroud
e Temp stow cryo vent insert on stanchion
» Assist RMS EV with door opening
¢ Rotate tool interface 180°
» Retrieve fish stringer from stanchion
00:25 NICMOS PREP NICMOS PREP (00:30)
(00:55) » Transfer CVL bag to RMS EV * Receive CVL bag from FF EV; stow on MWS

v MCC GO for NICMOS groundstrap removal (and NCC
install)

* Temp stow NCS sock bag on right bulkhead HR

e Temp stow NCC groundstrap on NICMOS short HR
e Temp stow fish stringer

» Release CVL tie-down from aft bulkhead handrail

® PGT: A3, CCW 3, 10.5, 6-in wobble

» Disengage NICMOS CVL keyway bolts (3) 5-6 turns

CAUTION
During CVL removal avoid CVL
contact with structure and MLI

*» Remove NICMOS CVL mounting flange

<« [

¢ PGT: A3, CCW 3, 10.5
» Disengage bulkhead CVL keyway bolts (3) 4-7 turns
¢ Remove CVL mounting flange from bulkhead

CAUTION
During CVL removal avoid CVL
contact with structure and MLI

» Release CVL tie-down strap from center handrail

* Remove CVL; back out of aft shroud

» Stow CVL in CVL bag using integral tether; stow on
stanchion

» Retrieve cryo vent insert
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EVA 5

TASK TIME NCS
(PET TIME) v FF RMS
NICMOS PREP (cont) NICMOS PREP (cont)
® PGT: A3,CCW 2,10.5 e PGT: A3,CW 3,10.5
* 1f NO COMM: * » Disengage NICMOS groundstrap from NICMOS 6 (4- « Install cryo vent insert, handle at 1 O’clock, rotate CW
*[ SM 210 HST SYS | * 6) turns » Engage keyway bolts (3) 4-6 turns
* ORU/ORI DEACT * e PGT: B6, CW 2, 10.5 ¢ Retract latches (3)
*  NICMOS OFF - ITEM 13 - OFF * « Install NCC groundstrap adapter on NICMOS, engage e If req'd: stabilize FF EV
* \ COSTAR OFF - ITEM 14 - OFF * bolt 4-6 turns
* |f COSTAR ON and/or NICMOS ON: * « Install NICMOS groundstrap on NCC adapter, engage
* DEADFACE NICMOS/COSTAR FORNCS * bolt 4-6 turns
* INSTALL (PL OPS, ORU/ORI OPS) * « \ Free end of NCC groundstrap tethered to NICMOS
handrail
» Retrieve fish stringer
» Tether CASH connectors to +V2 upper door handrail
to clear NCC worksite
00:55 P600 RETRIEVAL NCC RETRIEVAL (00:20)
(01:25) RMS: To NCC Retrieval posn o Translate to stbd ATM, open e Mnvr to SAC
» Retrieve P600 harness * Open NCC contamination cover
* Close ATM, engage latches (2) e PGT: A4, CCW 3, 23.5 fully extended
¢ Translate over ASIPE, stow P600 harness on MFR » Disengage NCC keyway bolts (4) 6 (5-7) turns (tether
handle before last bolt)
» Configure PGT: A2,CW 2,55
* Remove NCC
* Close NCC contamination cover e Open neon bypass valves (2) ~130° up
Perform SAP PWRDN (PL OPS, ORU/ORI OPS)
01:15 NCC INSTALLATION NCC INSTALLATION (00:40)
(01:45) RMS: To NCC Install posn * Translate to +V2 aft shroud e Mnvr to +V2 aft shroud

« WVS: RMS EV Right Cam, P/TV15 HST EVA, OPS
(PHOTO/TV FS, SCENES) (Handrail latch)

* WVS: FF EV Center Cam (Center guide latch)

» Extend Center guide latch plunger (no preload)

o Stabilize NCC

After handrail latch engaged:

 Verify plunger nose cone centered in middle of hole
» Preload Center guide latch plunger until hardstop
 Verify 1/8-in white band visible on plunger shaft

* PGT: A2,CW 2, 2.5 (MTL)

» Engage inboard lockdown bolt 0.75-1.25 turns

* PGT: A2,CW 2,55

» Engage outboard bolt 0.75-1.25 turns

¢ Translate to MULE; fair-lead if req'd

» Release lower port MULE latch

» Release shear ties (2) CCW, 52°

* PGT: A6, CCW 3, 30.5 (19 ft-Ibs)

» Disengage center latch bolts (3) 15 turns

e Install NCC

* PGT: A2, CW 2, 5.5, extend
* Engage handrail latch 7-9 turns

* PGT: B6, CW 2, 10.5

e Install NCC groundstrap on NCC

» Engage groundstrap bolt 2-4 turns

» Retrieve groundstrap tether

e Remove J7 and J8 connector caps from NCC

¢ Release CASH restraint tether

o Perform for each CASH connector (4): P5, P6, P7, P8
* Remove turn-around plug, stow on fish stringer
* Inspect and mate CASH connector
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EVA 5

TASK TIME NCS
(PET TIME) v FF RMS
NCC INSTALLATION (cont) NCC INSTALLATION (cont)
* Release lower stbd MULE latch » Transfer stringer and retractable tether to stanchion
¢ Translate to +V2 (leave fair lead) e Stow J7/ J8 caps in trash bag
01:55 RMS: GCA to MFR Swap MFR SWAP_(00:15) MFER SWAP (00:15)
(02:25) o Perform MFR SWAP e Perform MFR SWAP
e Swap PGTs e Swap PGTs
02:10 RADIATOR RETRIEVAL RADIATOR RETRIEVAL (00:15)
(02:40) RMS: To NCS Radiator Retrieval posn » Partially close left aft shroud door; tether (Ig hook thru e Mnvr to MULE; boot plate 90L, stanchion 135R
1* standoff of horz HR below door)
e Translate to MULE
» Release upper stbd MULE latch * Release upper port MULE latch
¢ Remove NCS radiator from MULE ¢ Remove NCS radiator from MULE
» Open NCS radiator handrail (N3) latch « Stabilize radiator
¢ Transfer NCS radiator to RMS EV ¢ Receive NCS radiator from FF EV
02:25 RADIATOR INSTALLATION RADIATOR INSTALLATION (00:20)
(02:55) RMS: To NCS Radiator Install posn » Translate to +V2 aft shroud; if used remove fair-lead e Mnvr to +V2/-V3 aft shroud; boot plate 30R
» Assist RMS EV
CAUTION
Avoid radiator contact with HST flange
bolts and protective caps
* Open NCS radiator handrail (N1, N2) latches (2)
o Install radiator over HST handrails
« \ Alignment arrows on radiator and FR26
* Engage radiator handrail (N1, N2) latches (2)
« V Alignment, engage radiator handrail (N3) latch * Engage shear ties (2) CW, 52°
« V Alignment of radiator skirt « \ Alignment of radiator skirt
Y MULE latches (2) in detents (facing upward) o Y MULE latches (2) in detents (facing downward)
* WVS: RMS EV Center Cam (Radiator skirt — left side)
02:45 NCC PREP (00:20) NCC POWER CABLE INSTALLATION (00:25)
(03:15) o Partially open aft shroud door » Retrieve P600 harness and 90° connector tool from
« Install COOLANT IN cryo valve heater (outboard) stanchion
« Install COOLANT OUT cryo valve heater (inboard) * Remove J1 diode box connector cap; stow in trash bag
 Prior to neon line installation inspect o-rings  Inspect, mate P600 harness P1 to diode box J1
RMS: GCA to Radiator Diode Box e Install COOLANT IN neon line (outboard) e Mnvr to EPS test panel at +V2 trunnion
RMS: To EPS Panel (+V2 fwd) posn  Tighten wing nut, CW 3-5 turns (hand tight) e Open MLI tent
e Install COOLANT OUT neon line (inboard)
 Tighten wing nut, CW 3-5 turns (hand tight) WARNING
EPS P600 connector is energized
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EVA 5

TASK TIME
(PET TIME)
HR : MIN

NCS
FF

RMS

03:10
(03:40)

* WVS: FF EV Center Cam (Neon Lines)

* WVS: RMS EV Center Cam (P600 Panel)

RMS: To NCS Diode Box posn

RMS: GCA to primary sock restraints

RMS: To CPL Routing posn

NCC PREP (cont)
o Attach CASH integral black/white tether to long NCC
handrail

< [

CONDUIT INSTALLATION
 If req'd, configure aft ASIPE STS PFR: PFR ext ol;
Art socket 90R, P=2; PFR Y=12, R=L.5, P=0.5

NOTE
Minimize PFR ingress loads

¢ Ingress PFR

» Monitor conduit clearance, assist RMS EV
» Release secondary sock restraint

» Receive adj equip tether; attach to sock tether loop
» Feed conduit into cryo vent insert

» Egress PFR

NCC POWER CABLE INSTALLATION (00:25)

WARNING
Potential sharp edge hazard along
inside edge of EPS panel

 Remove EPS P600 connector cap

e Remove P600 harness connector cap (P600A)
¢ Inspect, mate P600 to EPS P600

e Stow connector caps (2) in trash bag

o Re-install MLI tent

o Mnvr to radiator diode box

e Secure P600 harness to radiator handrail with Velcro
strap

* Open diode box cover

¢ Y NCS-A and NCS-B LEDs illuminated

e Stow 90° connector tool

* MFR stanchion to 180°

CONDUIT INSTALLATION (00:45)

* GCA to primary sock restraints

» Release upper primary sock restraint and upper
conduit latch (1) 90° CCW

» Release remaining primary sock restraints (2);
re-secure fixed restraint under sock

» Release lower conduit latch (1) 90° CCW

 Pivot conduit

e Mnvr to aft shroud; boot plate 0°
» Open left aft shroud door; retrieve 80-in tether

CAUTION
Control CPL movement in aft shroud during
CPL feed through

» Pass adj equip tether through cryo vent insert

» Verify cryo vent insert latches retracted

* Route CPL sock

» Egress MFR; tether CPL to STIS L-handle

e Ingress MFR

» Engage cryo vent insert latches (3)

e PGT: A3,CW 2,10.5

» Engage cryo vent insert locking bolts (2) 4-6 turns
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EVA 5

TASK TIME NCS
(PET TIME) v FF RMS
03:55 RADIATOR HARNESS MATE (00:30) RADIATOR HARNESS MATE
(04:25) v MCC Go for NCC connector mates (NICMOS safed)  Fairlead to mini-TA
* Release sock Velcro
NOTE NOTE
All radiator CPL and electrical harnesses All radiator CPL and electrical harnesses
should be routed on bulkhead standoff in should be routed on bulkhead standoff in
front of center guide rail front of center guide rail
* Retrieve NCS radiator harnesses (2) P4 and P3 * Receive, inspect; mate NCS radiator harnesses (2) P4
hand-off to RMS EV and P3to NCC
» Retrieve NCS radiator harnesses (2) P2 and P1 * Open NCC saddle thermal cover
hand-off to RMS EV * Receive, inspect; mate NCS radiator harnesses (2) P2
and P1to NCC
RMS: To NCS Diode Box ENABLE posn * Route integral tether from P4 around electrical e Mnvr to NCS diode box; boot plate 30R
harnesses (4); secure to center guiderail e A sw— ENABLE
* B sw— ENABLE
* NCS A sw — ENABLE (hold till LED extinguished)
* NCS B sw — ENABLE (hold till LED extinguished)
e A sw— DISABLE
e B sw— DISABLE
» Close diode box cover
Notify MCC NCS Diode Box Pwr On (GO for NCS
Aliveness Test)
RMS: To NCC Harness Mate posn e Mnvr to +V2 aft shroud; boot plate 0°
¢ PGT: B1,CCW 3, 23.5
» Disengage center saddle bolts (2) 8 (7-9) turns
*» Remove CPL evaporator from sock * Remove saddle cover; temp stow
» Transfer CPL evaporator to RMS EV » Receive; install CPL evaporator in saddle
* WVS: RMS EV Center Cam (Evaporator before saddle
cover reinstalled) ¢ PGT: B1,CW 2, 23.5
« Install saddle cover, engage center bolts (2) 7-9 turns
* Re-torque bolts
» Bundle CPL and electrical harnesses (4) w/ CPL * Close NCC saddle thermal cover
* WVS: RMS EV Center Cam (NCC front connector integral tether; attach to center guide bulkhead
face) standoff bolt
¢ Re-attach pull-thru strap to CPL sock Velcro
¢ Attach NCS sock bag to MWS
e Stow NCS sock in bag
04:25 CLOSE +V2 DOORS CLOSE +V2 DOORS (00:20)
(04:55) ® Assist RMS EV e Mnvr for door closure
» Close doors; right then left
» Engage handle and install pip pin
NOTE
Apply pressure to doors while engaging latch bolts
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EVA 5

TASK TIME NCS
(PET TIME) v FF RMS
CLOSE +V2 DOORS (cont) CLOSE +V2 DOORS (cont)
* PGT: B4, CW 3, 23.5 or PRT: B4, CW, 23 (stall)
[— « Engage handle bolt 6 turns; report peak running torque
Handle latch running torque
= * Engage latch bolts (3) 6 turns; report peak running
torque
Top latch running torque
2" from bottom latch running torque o Perform for each door bolt
Bottom latch running torque — If running torque < 9 ft-Ibs, use PGT: B4, CW 3, 23.5
for retorque
Else, configure PGT as req'd per table on pg. FS 7-74
e Retorque bolt
= « \ Door seals
» Retrieve 80-in tether; temp stow in trash bag
« \ Door seals
SORTIE CLEANUP (00:10)
RMS: To Port ATM posn e Translate to port ATM; open e Mnvr to port RAC ATM; stow PGT on stanchion
* Stow NCS sock bag; secure bag w/ “Y” restraint strap e Transfer CVL bag to FF EV
* Receive CVL bag from RMS EV
e Stow CVL bag; secure bag w/ remaining “Y” restraint
strap
04:45 * Close ATM, engage latches (4)
(05:15)
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NCS TASK DATA SHEET
FF EV
e Retr tethers (2-sm/sm, 2-lg/sm) (CVL bag, NCS sock bag, cryo vent insert, NCC groundstrap,
PGT, P600 harness)
¢ Adj equip tether (fair-lead)
e PGT w/ 7/16 6-in wobble (NCC, groundstrap)
e Sm trash bag

RMS EV
e PGT w/ 7/16 short adj ext (door bolts, radiator latches, NCC)
e Sm trash bag (NCC J7 & J8 caps)
e Retr tethers (5-sm/sm, 3-Ig/sm) (PGT, trash bag, CVL bag, NCC, 90° Connector tool)
e 80-in tether (left door)
¢ 34-in tether (conduit feed)
¢ Adj equip tether (boot plate)
¢ Fuse tether
e 90° Connector tool (P600 cap)
o Safety Tether
e Lube applicator
e EVA ratchet w/ 4-in spring socket and cheater bar (ASLR)
e ASLRs (2)
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NCC Conduit J1 & J2 NCC Conduit J3 & J4 CASH to NCC J5 & J6 CASH to NCC J7 & J8
12 awg 20 awg 16 awg 20 awg
(Pins on NCC) (Pins on Conduit) (Pins on CASH) (Pins on NCC)
No missing pins No missing pins No missing pins No missing pins
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NCS TASK DATA SHEET

P600 Harness to HST P600 Harness to NCS Radiator
16 awg 16 awg
(Pins on connector) (Pins on radiator)
No missing pins No missing pins
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ASLR TASK DATA SHEET

FF EV

« Retr tethers (2) (ASLRs) AFT SHROUD DOOR LATCH TORQUE REQUIREMENT

BMS EV ) Running Torque (ft-Ibs)
e PGT w/ 7/16 short adj ext (door bolts, ASLR)
o EVA ratchet w/ 4-in spring & cheater bar <9 ] 9- [155-1 23- 1 30.5-| >38 [Sheared
¢ Lube applicator . )
155 23 |30.5| 38

e Sm trash bag (door bolts — if req’d)
* Retr tethers (5) (ASLRs, PGT, trash bag, EVA ratchet, lube applicator)
o Adj equip tether (boot plate)

Seating| 17 | 23 | 30.5 | 30.5| N/A | N/A N/A

Torque
(ft-Ibs)
ASLR [No| No | Yes | Yes | Yes | Yes | Yes
Desired
ASLR-S
ASLR [No| No | No | No | Yes | Yes Yes
Required
Saddle
Fitting =X
[ \ Jg
Activation Bolt ——»3[ 4.1 g i) Niyins f"f;z ;IEG— Mounting Bolt
R N
/ / Spherical Washer "EVA
Handle
Pivot
Axis Plp Pin _{_-__
stow Hole ASlR-S’lANDAJID

=l
i

;!

=
c
.
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DAILY CLOSEOUT

TASK TIME
(PeT TE) v FF RMS
00:00 PLB CLEANUP (00:30) PLB CLEANUP (00:30)
RMS: To Airlock MFR Ingress/Egress posn (PDRS, « Translate to FSS o Mnvr to airlock
EVA CLOSEOUT) « Inspect main umbilical mechanism « If req'd, relocate F5 camera to MFR handle
« Remove BAPS post center pip pins (2); stow « Perform tool inventory
o If req'd, retract ASIPE mini-TA « MFR stanchion 0°; boot plate 0°
o If req'd, retract stod TA; A=6,B=4,C=9 « Tool interface 0°
o lf req'd, retract port TA; A=6,B=4,C=8
« Perform tool inventory
OnEVA 2:
« Retrieve PDU fuse plug caddy and battery stringers
(2) from RAC
« Temp stow on MFR handle
« Translate to airlock, open thermal cover « Remove MFR handle; transfer to FF EV
« Receive MFR handle from RMS EV « Egress- MFR
00:30 A/L INGRESS (00:10) A/L INGRESS (00:10)
« Ingress airlock
o Attach spare waist tether to airlock D-ring
« Transfer MFR handle to RMS EV « Receive MFR handle from FF EV; stow
¢ Release MFR/RMS tether
« Remove RMS safety tether from RMS; attach to right
EMU D-ring or waist tether « Verify FF EV's tether config
'| » Stow redundant waist tether
On EVAs 1 - 4:
« Translate to Orbiter stbd sill
« Remove safety tether from slider
« Stow slider, close cushion; engage quarter turn
fastener
On EVA5:
« Stow slider in cushion; engage quarter turn fastener
« Secure tether line thru Velcro straps
« Orbiter stbd reel - retract cable slack, stow in
container, Y locked
RMS: To RMS Extended Park posn (PDRS, « Ingress airlock
EXTENDED PARK) o« WATER - OFF « WATER - OFF
¢ Thermal cover - close
« Close, lock outer hatch
« Go to PRE REPRESS (DEPRESS/REPRESS CC)
00:40
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FINAL CLOSEOUT

TASK TIME
(Z';T:Th;“f,f) v FF RMS
FINAL PLB CLEANUP (00:45) FINAL PLB CLEANUP (00:20)
00:00 RMS: To Airlock MFR Ingress/Egress posn (PDRS, e Translate to airlock o Mnvr to airlock; relocate F5 camera if req’d
EVA CLOSEOUT) o Perform tool inventory
* Rotate tool interface to 0°
* Remove MFR handle; transfer to FF EV
* Receive MFR handle from RMS EV; stow in airlock
e Close thermal cover
e Translate to mini-TA, stow (1 pip pin; 1 hitch pin)
o If req'd retract stbd TA for landing (4 ft-Ibs): Yaw=0,
A-17, B=6, C=6
00:20 « If req’d, retract port TA for landing (4 ft-lbs): Yaw=0, MFR STOW (00:25)
RMS: Perform MFR RELEASE A-17, B=6, C=6 * Ride RMS to Orbiter bay 10
» Translate to Orbiter bay 10  MFR stanchion 0°, boot plate 0°; boot plate D-ring 0°
» Attach boot plate tether to stanchion
e Assist RMS EV « Stow MFR stanchion,  latched
e Tether MFR to APC
* Release MFR/RMS tether and stow
* Hold MFR while RMS ungrapples
On EV go: release MFR « Give IV go to release MFR
e Latch MFR to APC
« Verify MFR latched; insert pip pin
* Remove tether from MFR and APC
e Inspect P105 and P106 cover » Translate to LGA, remove LGAP cover
e Inspect main umbilical mechanism » Translate to FSS, stow LGAP cover (2 pip pins; 2 Velcro)
* Remove BAPS post center pip pins (2); stow
00:45 FINAL TOOL INVENTORY (00:15) FINAL TOOL INVENTORY (00:15)
RMS: To Airlock Ingress posn o Translate to airlock * Translate to airlock
Notify MCC EV crew clear of HST
» Perform tool inventory
01:00 A/L INGRESS (00:10) A/L INGRESS (00:10)
* Stow slider in cushion; engage quarter turn fastener * Ingress airlock
e Secure tether line thru Velcro straps » Attach spare waist tether to airlock D-ring
* Remove RMS safety tether from RMS; attach to right
EMU D-ring or waist tether » Verify FF EV'’s tether config
» Stow redundant waist tether
» Orbiter stbd reel — retract cable slack, stow in
container, v locked
RMS: Perform NCS RADIATOR SURVEY (PDRS, e Ingress airlock
PHOTO SURVEYS) ¢ WATER - OFF * WATER — OFF
» Thermal cover — close
» Close, lock outer hatch
* Go to PRE REPRESS (DEPRESS/REPRESS CC)
01:10
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EVA 6 BRIEFING CARD

LESSONS LEARNED from previous days
CREW RESPONSIBILITIES

EVA/IVA Jim & Mike / John & Rick
RMS/Photo TV Nancy & Scooter / Digger
EMU STATUS

Suit anomalies
Positioning: drink bag, EEH
Boot bladder reconfig

Requests

SUIT DONNING
EVA Prep Start Time (-01:30) /
Start Purge and Pre-breathe (-00:58) /
PET start /

EGRESS PLAN

PRECAUTIONS
Timeline notes & warnings
No touch / No damage / Keep out
RMS+ is close to structure / FF
ORU close to structure

TASK SPECIFICS
Summary EVA Timeline
MFR swap
Review task risks

CREW COORDINATION
RMS Voice Protocol
Call clearances (RMS, helmet, PLSS)
EMU Mals
Call turns and torque, HST priority
Contingency and Crib Sheet

INGRESS PLAN

POST EVA

Crew responsibilities John lead
EMERGENCIES

Comm Fail, Term EVA, Abort EVA EVA Cuff C/L p20, p7, p6

Review lost tool / instrument / crewman
Mal of the day

EVATOP TEN
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EVA BRIEFING CARD

LESSONS LEARNED from previous days
CREW RESPONSIBILITIES

EVA/IVA /
RMS/Photo TV Nancy & Scooter / Digger
EMU STATUS

Suit anomalies
Positioning: drink bag, EEH
Boot bladder reconfig

Requests

SUIT DONNING
EVA Prep Start Time (-01:30) /
Start Purge and Pre-breathe (-00:58) /
PET start /

EGRESS PLAN

PRECAUTIONS
Timeline notes & warnings
No touch / No damage / Keep out
RMS+ is close to structure / FF
ORU close to structure

TASK SPECIFICS
Summary EVA Timeline
MFR swap
Review task risks

CREW COORDINATION
RMS Voice Protocol
Call clearances (RMS, helmet, PLSS)
EMU Mals
Call turns and torque, HST priority
Contingency and Crib Sheet

INGRESS PLAN

POST EVA
Crew responsibilities

EMERGENCIES
Comm Fail, Term EVA, Abort EVA EVA Cuff C/L p20, p7, p6
Review lost tool / instrument / crewman
Mal of the day

EVATOP TEN
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NOBL 5 & 6

TASK TIME
((F;:g;w;i) v FF RMS
00:00 | FSS Pivot 90° * MFR stanchion and boot plate as req'd
BAY 5 MLI REMOVAL BAY 5 MLI REMOVAL (0:25)
RMS: To HST Bay 5 posn, NOBL 5 & 6 Repair (PDRS,  Translate to stbd ASIPE pouch e Mnvr to HST Bay 5
UNSCHEDULED EVA TASKS) » Retrieve Bay 5 MLI recovery bag » Peel Velcro
* Translate to Bay 5 e Cut Bay 5 door MLI ground straps (2)
» Transfer Bay 5 MLI recovery bag to RMS EV * Receive MLI recovery bag; stow on MWS
o Assist RMS EV e Fold MLI; stow in Bay 5 MLI recovery bag; transfer bag
to stanchion
BAY 5 & 6 NOBL RETRIEVAL
00:25 CAUTION BAY 5 & 6 NOBL RETRIEVAL (00:15)
RMS: To NT posn Keep feet clear of keel camera e Mnvr to NT; stanchion 135R, boot plate 90L
e Translate to NT
» Retrieve NOBL plug stringer; transfer to RMS EV
e Open NT * Receive NOBL plug stringer from FF EV
» Retrieve NOBL 5 & 6; transfer to RMS EV e Receive NOBL 5 & 6 from FF EV
» Close NT; engage latches (3)
00:40 BAY 5 & 6 NOBL INSTALLATION BAY 5 & 6 NOBL INSTALLATION (00:20)
RMS: To HST Bay 6 posn » Translate to Bay 5 e Mnvr to Bay 6
» Transfer Bay 5 NOBL to FF EV
* Receive Bay 5 NOBL * For Bay 6 NOBL, attach door clips to door stop
» Secure door handle attachment to door handle
RMS: To HST Bay 5 posn e Mnvr to Bay 5
» Transfer Bay 5 NOBL to RMS EV * Receive Bay 5 NOBL; install NOBL and plugs (4)
» Connect NOBL ground cap to J-bolt
» Stow plug stringer in trash bag
01:00
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TASK TIME
(PET TIME)
(HR : MIN)

\%

NOBL 7 & 8
FF

RMS

00:00

00:25

00:35

01:00

\ FSS Pivot 90°

RMS: To HST Bay 7 posn, NOBL 7 & 8 Repair (PDRS,
UNSCHEDULED EVA TASKS)

RMS: To HST Bay 8 posn

RMS: To NT posn

RMS: To HST Bay 7 posn

RMS: To HST Bay 8 posn

BAY 7 & 8 MLI PATCH KIT REMOVAL

» Translate to stbd ASIPE pouch
* Retrieve Bay 8 MLI recovery bag
» Translate to Bay 8; transfer recovery bag to RMS EV

BAY 7 & 8 NOBL RETRIEVAL

CAUTION
Keep feet clear of keel camera

e Translate to NT

» Retrieve NOBL plug stringers (2); transfer to RMS EV
e Open NT

» Retrieve Bay 7 & 8 NOBLs; transfer to RMS EV

» Close NT; engage latches (3)

BAY 7 & 8 NOBL INSTALLATION

e Translate to Bay 7

* Receive Bay 8 NOBL

» Transfer Bay 8 NOBL to RMS EV

BAY 7 & 8 MLI PATCH KIT REMOVAL (00:25)

* MFR stanchion and boot plate as req'd

e Mnvr to Bay 7

* Receive MLI recovery bag, stow on MWS

* Remove Bay 8 MLI patch attachments (2) on Bay 7 door
Knob

¢ PGT: A3,CCW 2,10.5

» Disengage top and bottom J-bolts (4) 5-6 turns

* Remove tie wraps (2); stow in Bay 8 MLI recovery bag

e PGT: A3, CW 2, 10.5

» Engage J-bolts (4) 4-6 turns

e Mnvr to Bay 8

¢ PGT: A3,CCW 2,10.5

» Disengage lower left J-bolt 4-6 turns

* Remove Bay 8 patch attachments (2) on Bay 9 wire loop

* Remove wire loop from Bay 9 door stop

* Remove patch kits (2); stow in MLI recovery bag

» Transfer MLI recovery bag to stanchion

¢ PGT: A3, CW 2, 10.5

e Engage J-bolt 4-6 turns

BAY 7 & 8 NOBL RETRIEVAL (00:10)

e Mnvr to NT; stanchion 135R, boot plate 90L
* Receive NOBL plug stringers (2) from FF EV
* Receive Bay 7 & 8 NOBLs

BAY 7 & 8 NOBL INSTALLATION (00:25)

e Mnvr to Bay 7

» Transfer Bay 8 NOBL to FF EV

e Install Bay 7 NOBL and plugs (4)

» Connect NOBL ground cap on J-bolt

e Mnvr to Bay 8

* Receive Bay 8 NOBL

« Install Bay 8 NOBL and plugs (4)

» Connect NOBL ground cap to J-bolt

» Stow NOBL plug stringers (2) in trash bag

NO TOUCH Reason

e MLI patch repair wire [ Sharp edge

FS 7-80

EVA/109/FIN A




NOBL TASK DATA SHEET

=SSy 7Nl e e
a Q17 i O :
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- Radiator %: Radiator
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: N
+V2
BAY BAY BAY V3 BAY BAY Bay -V2
° 6 7 8 9 10

Remove MLI Install NOBL Remove Bay 8 Remove

Install NOBL patch Patches
attachments Install NOBL
Remove
wires/tie wraps
Install NOBL
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TOOLS AND STOWAGE

PGT CHECKOUT .o e 8-3
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PISTOL GRIP TOOL . ..ot s FS 8-10
POWER RATCHET TOOL . ... e FS 8-11
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STOWAGE
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TOOL SETTING MATRIX

PGT PROGRAMMED PARAMETERS

PROFILE NOMINAL RANGE MAX SPEED RPM MTL SETTINGS
TORQUE | (Low-High) | TURNS ft-lb
ft-Ib ft-lb
Al 0.7 0-1.7,3.7 o CWw 1 10 2.5 (2.0-3.0)
A2 5.0 4.0-6.0 00 CW 2 20 5.5 (4.4-6.6)
A3 10.0 9.0-11.0 00 CW3 60 10.5 (8.4-12.6)
A4 23.0 20.7-25.3 00 CCw1 10 15.5 (12.5-15.5)
A5 15.0 13.5-16.5 00 CCWw 2 20 23.5(18.8-28.2)
A6 25.5 22.9-28.1 00 CCW 3 60 30.5 (24.4-36.6)
A7 5.0 4.0-6.0 110
B1 20.0 18.0-22.0 00
B2 4.0 3.0-7.0 00
B3 2.0 1.0-5.0 7.75
B4 17.0 15.3-18.7 00
B5 7.5 6.5-7.5 00
B6 8.5 7.5-9.5 00
B7 13.0 11.7-14.3 00
MTL SETTINGS (ft-lb) PRT TO PGT CONVERSION
Standard Cont PRT PGT
2 (1.6-2.4) 3 Al, 2 Al, 25
5 (4.0-6.0) 8 A2, 5 A2,55
10 (8.0-12.0) 15 A3, 10 A3, 10.5
23 (18.4-27.6) 30 A4, 23 A4, 23.5
38 (30.4-45.6) 45

PRT PROGRAMMED PARAMETERS

PROFILE STALL TORQUE (SN001) STALL TORQUE (SN002) MAX SPEED
ft-Ib (ambient average) ft-lb (ambient average) TURNS RPM
Al 3.0 (2.5-4.0) 3.0 (3.1-4.4) 220 30
A2 6.0 (5.3-7.1) 6.0 (5.5-7.3) 220 30
A3 12.0 (10.8-13.2) 12.0 (10.9-12.8) 220 30
A4 24.5 (24.3-26.6) 24.5 (23.8-26.1) 220 30
A5 4.5 (4.2-4.8) 4.5 (4.0-4.9) 220 30
A6 6.5 (6.1-8.2) 6.5 (5.8-7.6) 220 30
A7 12.0 (11.8-14.2) 12.0 (11.5-13.5) 220 30
B1 3.5 (2.5-3.9) 3.5 (3.0-4.5) 110 20
B2 10. (9.9-10.76) 10.0 (9.6-10.91) 110 20
B3 12.0 (10.5-12.3) 12.0 (11.2-13.0) 110 20
B4 16.5 (16.0-17.4) 16.5 (15.5-17.1) 110 20
B5 24.5 (23.8-26.4) 24.5 (24.0-25.2) 220 10
B6 11.0 (10.0-11.9) 11.0 (9.8-11.7) 0.2 10
B7 24.5 (21.0-24.4) 24.5 (23.0-25.4) 110.0 20
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STS-109 PGT SETTINGS TABLE

TORQUE TORQUE TORQUE ANGLE
SETTING SETPOINT WINDOW THRESHOLD TURNS WINDOW
(FT-LB) (FT-LB) (FT-LB)

Al 0.7 +1.0 0.5 Infinite N/A
A2 5.0 +1.0 3.0 Infinite N/A
A3 10.0 +1.0 3.0 Infinite N/A
A4 23.0 +2.0 3.0 Infinite N/A
A5 15.0 + 1.5 3.0 Infinite N/A
A6 25.5 +2.0 3.0 Infinite N/A
A7 5.0 +1.0 3.0 110 N/A
Bl 20.0 +2.0 3.0 Infinite N/A
B2 4.0 +1.0 3.0 Infinite N/A
B3 2.0 +1.0 1.0 7.75 N/A
B4 17.0 +1.7 3.0 Infinite N/A
BS 7.5 +1.0 3.0 Infinite N/A
B6 8.5 +1.0 3.0 Infinite N/A
B7 13.0 +13 3.0 Infinite N/A
SETTING CCW1 CCW?2 CCW3 CW3 CWwW2 CwWl1

SPEED 10 20 60 60 20 10

(RPM)

SLEEP TIME (MIN) 5
AUTO-OFF TIME (MIN) 30

MULTI-SETTING TORQUE LIMITER

(MTL) SETTINGS

25
55
10.5
15.5
23.5
30.5
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PISTOL GRIP TOOL CONTINGENCIES

MESSAGE

CORRECTIVE ACTION

BATTERY HITEMP

Switch to manual mode or use alternate tool.

BATTERY LOTEMP

Drive tool with no load to increase battery temperature, or use manual

(blinking) mode or alternate tool.

BATTERY LOVOLT | Continue using tool until unable to provide sufficient torque or use manual
(blinking) mode. If no joy, replace battery.

CAL FAILED Repeat calibration by squeezing trigger.

If no joy, cycle power.

COLLAR ERROR

Cycle torque and speed/direction collars to clear error.
If no joy, recalibrate.

COMPAR ERROR

Cycle torque collar and A/B switch setting.
If no joy, cycle power.

EEPROM WR ERR
(blinking)

Cycle power.

HI TORQ If fault occurs during engagement and MTL did not slip, ignore message.
Otherwise, cycle tool power and recalibrate.
HICURR Reattempt operation.

If no joy, cycle tool power and recalibrate.

HYBIRD HITEMP

Cycle power.
If no joy, use alternate tool.

LO TORQ Reattempt operation.

If no joy, cycle tool power and recalibrate.
LOCURR Reattempt operation.

If no joy, cycle tool power and recalibrate.
LOG IS FULL Continue tool operation.
(blinking)
MOTOR HITEMP Switch to manual mode or use alternate tool.
OVER CURR Cycle power and recalibrate.

SLFTST FAIL X

Cycle power and recalibrate.

POWER RATCHET TOOL CONTINGENCIES

CONDITION

CORRECTIVE ACTION

LOW BTRY illuminated

Replace battery or use alternate tool.

PRT Quit, POWER illuminated

v All switches in detent. If no joy, cycle switches. If no joy, use
alternate tool.

PRT Quit, FAULT illuminated

Cycle power. If no joy, use alternate tool.

PRT switched OFF,
No LEDs

Replace battery or use alternate tool.
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PISTOL GRIP TOOL

SPEED COLLAR RATCHET COLLAR
QQUE COLLAR
MODE A/B
ON/OFF \ T
SWITCH
SWITCH =19
o
' Rele
Ie==I1=
s - SHe
. 1| IOF
=B
=)

LEDs AND DISPLAY
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POWER RATCHET TOOL

IL WRENCH
EVA HANDLE
TETHER LOOP
\
g AY
PRT Battery Module

" ELECTRICAL
‘ CONNECTOR

PRT CONTROLLER PANEL
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MULTI-SETTING TORQUE LIMITER

S0 MAX. ey
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EVA EQUIPMENT STOWAGE LIST

(BY ITEM)
ITEM QTy LOCATION ITEM QTY LOCATION

#10 Allen Extension (5/32-in allen) 1 Stbd PSA CASH 2 SAC
5/32-in Ball End Allen Driver (on tool board T) 1 MF43C CDU Cable Extension 1 FSS
90 Degree Socket Converter 1 FSS Centerline Latch Tool 2 Port PSA
ACS 1 ASIPE Cheater Bar 1 Vol D
APE 2 FSS Compound Cutter 1 MF57C
ASLR (6 - standard, 2 - axial) 8 SAC Compound Cutter 1 Port PSA
Bag, Bay 10 ML! Recovery 1 SAC Connector Cleaner Tool Kit 1 MA16N
Bag, Bay 5 MLI Recovery 1 SAC Connector Pin Straightener (HST) 1 Stbd PSA
Bag, Cryo Vent Line 1 Port ATM Connector Tool, 90 degree 1 MF57C
Bag, EMU Equipment 2 Vol H, INB Connector Tool, Large 1 Stbd PSA
Bag, EVA 1 Vol H, OBD Connector Tool, Offset 1 Stbd PSA
Bag, HST Tool 1 MF57C Connector Tool, PCU 3 MF71H
Bag, NCS Radiator Sock 1 Port ATM Connector Tool, Small 1 MF57C
Bag, ORU Transfer 1 MF43C Contamination Cover Caddy (Gaiter) 1 ASIPE
Bag, Small Trash 2 MF57C Contamination Cover Caddy (Misc.) 1 ASIPE
Bag, Small Trash 2 Port PSA Contamination Cover Caddy (RSU) 1 ASIPE
Battery Cap Stringers 2 RAC Contamination Cover Caddy (V2) 2 ASIPE
Battery Cap Stringers 1 SOPE COSTAR Y-Harness 2 Port ATM
Battery cap, PGT (spare) 2 MA16J Cryo Vent Cover 1 SOPE
Battery, PGT 5 MA16J Cryo Vent Insert (NCS) 2 Stbd ATM
Battery, PGT 2 MF57C DBA-2 3 RAC
Battery, PRT 3 MA16L DBA-2 jumper cap 2 SOPE
Berthing Latch Tool (BAR) 1 FSS DBC Cross Strap Harness 1 Port ATM
Bi-Stem Brace (SA-2) 4 RAC DBC Cross Strap Harness 1 SOPE
Bi-Stem Thermal Shield Replacement Kit 2 RAC Door Stay, Adjustable 1 Stbd PSA
B-Latch Alignment Tool 1 SAC Door Stay, Manual 1 MA16N
Bolt Puller 1 Port PSA Door Stop Extensions 4 Port ATM
Bridge Rail Clamp, High Strength 1 Bay 11 Port Drive Unit Pre-load Tool 1 Stbd PSA
Bridge Rail Clamp, High Strength 1 Bay 11 Stbd Drop Proof Tether Adapter 1 MF43C
BRT 1 Stbd PSA Drop Proof Tether Adapter (w/ 1/4-in IFM socket) 1 MF43C
Cable, RS422, PGT Program 1 MF57C ECU 1 SOPE
Caddy, Dual Tether 1 MA16G ESM 1 MULE
Caddy, General Purpose 2 Port PSA ET Door Tool 1 Port PSA
Caddy, General Purpose 1 MF43C Fastener Retention Tool, 1/4" 2 Stbd PSA
Caddy, General Purpose 1 Vol H, OBD FHST contingency cover 1 SAC
Caddy, Single Tether 1 MA16G FHST left cover (#2) 1 SAC
Caddy, Socket 2 MA16G FHST right cover (#1) 1 SAC
Caddy, Socket 1 Stbd PSA Fish Stringer (shuttle hook) 2 MA16G
Caddy, VIK Jumper Plug (7) 1 MF43K Forceps 1 Port PSA
Caddy, Wire Tie (w/ 9 wire ties) 1 MA16G Forward Constraint Pip Pin (2 port, 1 sibd) 3 RAC
Camera, F5 1 A16 Fuse Modules, EP/TCE (P25, P26, P27A, P28A) 1 each [LOPE
Camera, F5 1 A17 Fuse Plugs, PDU (P15, P16, P17) 2 each [LOPE
Camera, F5 2 MASD General Purpose Cutters 1 Port PSA

STOWAGE
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STOWAGE

EVA EQUIPMENT STOWAGE LIST

(BY ITEM)
ITEM Qry LOCATION ITEM QTY LOCATION

Ground Strap (ACS/ESM) 1 ASIPE PCU Conneclor Cover (harness conlingency cover) 4 MF43K
Ground Strap (NCC) 2 Stbd ATM PCU ESS Bus Harness 1 SOPE
GSE Latch Pin Caddy 1 Port PSA PCU Handle 1 SAC
Hammer 1 Port PSA PCU Nut Plate Tool 1 Stbd PSA
Harness, P600 2 Stbd ATM PCU-R 1 SAC
HRD 1 SAC PDM Handle 1 RAC
Hydrazine Brush 1 Stbd PSA PDU Connector Covers (in caddy) 2 RAC
Inspection Mirror 1 MF43C PDU Connector Covers (spare) 1 SOPE
Jettison Handle 1 RAC PDU Disconnect Tool 1 Port PSA
LGA Prolective Cover 1 FSS PDU fuse plug (replacement #16) 1 MF71H
Loop Pin Puiler 1 Port PSA PDU Fuse Plug Caddy 1 RAC
LOPE 1 MULE PFR Extender 1 ASIPE
Lube Applicator 2 MF71H PFR extender 1 Bay 10 Stbd APC
Mechanical Fingers 1 Stbd PSA PFR w/ Arliculaling Socket & PFR extender (aft) 1 ASIPE
MFR 1 Bay 10 Port APC PFR w/ Articulating Socket (fwd & aft) 2 RAC
MFR Handhold 1 Vol D PFR w/ Articulating Socket (fwd) 1 SAC
Middeck Contingency Kit 1 Vol D PFR, HST 1 Bay 10 Stbd APC
Middeck Contingency Kit Blanket 1 Vol D PFR, HST 1 FSS
Mini-T/A 1 ASIPE PGT 2 MA16J

. |MLI Blanket (Contingency - Large) 2 RAC PGT 1 MF71H
ML Blanket (Contingency - Small) 4 RAC PIP Pin (Spare #1. 2, 3,4, 5, 7) 1each |RAC
MLI Repair Kit 1 SOPE PIP Pin (Spare #8 & #9) 1each |RAC
MLI Repair Tool 1 RAC PIP Pin , SDM Drum Lock (Spare #10 & 11) 2 RAC
MLI Tent (EPS) 1 RAC PRD 2 Port PSA
Modular Tool Boards (#4 & 5) 2 MF43C Probe 1 Port PSA
MPM Wrench - 1 Port PSA PRT 1 MA16L
MTL (primary on tool board T) 2 MF43C Pry Bar 1 Port PSA
MTL (contingency) 1 SOPE Radiator Extension, 1/4-in 1 Port PSA
MWS Baseplate 1 EMU 1 Right Angle Drive 1 Stbd PSA
MWS Baseplate 1 EMU 2 Right Angle Drive Gear Box 1 SOPE
MWS Gimbal Assy 2 MA16N RMS Rope Reel 1 Port PSA
MWS Key Strap 1 MA16N RMS Shoulder Brace Release Tool 1 Port PSA
MWS Right Swing Arm 2 MA16N RSU 1 1 SOPE
NCC 1 SAC RWA 1 LOPE
NCS Radiator 1 MULE SA2 Connector Strap 3 MF43K
Needle Nose Pliers 1 Port PSA SA-2 Spine 2 RAC
NOBL Vent Plugs (4 spare) 16 NT SA-3 (+V2 - Port) 1 RAC
NOBLs (Bay 5,6, 7 & 8) 1each [NT SA-3 (-V2 - Stbd) 1 RAC
NT 1 ASIPE SADA Clamps (spare) 2 RAC
O Tether (1 on Inspection Mirror, 1 on Tool Board D) 2 MF43C Safety Bar, ASIPE 1 SAC
P60 1A connector cap 1 SOPE S| Handhold (FOC) 1 FSS
PAD 1 Stbd PSA Snatch Block 2 Port PSA
Panel Restraint Strap, SA3 2 RAC Socket, 4-in spring (in socket caddy) 1 MA16G
PCU Bypass Harness 1 SOPE Socket, 4-in spring 1 SOPE
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EVA EQUIPMENT STOWAGE LIST

(BY ITEM)

ITEM QTy LOCATION ITEM QTY LOCATION
Socket, 4-in spring 1 Stbd PSA Thermal Covers (DBA/DBA-2) (lid) 2 ASIPE
Socket, §/16-in 10.3 ext (wobble-capture) 1 Stbd PSA Thermal Mittens (inside GPC caddies) 2 pr. |Port PSA
Socket, §/16-in 7.3 ext (wobble-non-capture) 1 Stbd PSA Three-pt Latch Toal 2 Port PSA
Socket, 7/16-in 10.3 ext (rigid-capture) 1 Stbd PSA Tie Down Strap, SA2 2 ASIPE Pouch
Socket, 7/16-in 12-in ext (HST) 1 Stbd PSA Torque Multiplier 1 Port PSA
Socket, 7/16-in 12-in ext (wobble) (1 on tool board D) 2 MF43C Torque Tip Tool (#10) 1 Stbd PSA
Socket, 7/16-in 18-in ext (HST) 1 Stbd PSA Tube Cutter 1 Port PSA
Socket, 7/16-in 24-in ext (HST) 1 Stbd PSA Turn-around plugs, CASH (J5T, J6T, J7T, J8T) 2 each |SAC
Socket, 7/16-in 2-in ext {on tool board T) 1 MF43C Velcro/Tape Caddy 1 Port PSA
Socket, 7/16-in 2-in ext (HST) 1 Stbd PSA VIK Caddy (w/ 7 jumper plugs) 1 MF43K
Socket, 7/16-in 6-in ext (HST - wobble) 1 Stbd PSA Vise Grip 1 Port PSA
Socket, 7/16-in 6-in ext (rigid) (on socket caddy) 1 MA16G WFPC Thermal Cover 1 SAC
Socket, 7/16-in 6-in ext (rigid) 1 Stbd PSA Wrench, 1/2-in Box End 1 Port PSA
Socket, 7/16-in 6-in ext (wobble) (on socket caddy) 1 MA16G Wrench, 3/8-in Ratchet Drive 1 Port PSA
Socket, 7/16-in 7.3 ext (wobble-non-capture) 1 Stbd PSA Wrench, 3/8-in Ratchet w/ 4-in ext 1 Port PSA
Socket, 7/16-in Long Adjustable (on socket caddy) 1 MA16G Wrench, 7/16-in Open End 1 Stbd PSA
Socket, 7/16-in Long Adjustable 1 Stbd PSA Wrench, 7/16-in x 1/2-in Box End 1 Stbd PSA
Socket, 7/16-in Short Adjustable (both on tool board D) 2 MF43C Wrench, Airlock Ratchet 1 Vol H, OBD
SOPE 1 MULE Wrench, Allen 1/8-in 1 MF43C
SR/TM 1 SOPE Wrench, Allen 5/32-in 1 MF43C
SR/TM 1 Stbd PSA Wrench, EVA Adjustable 1 Port PSA
SR/TM Adapter 1 SOPE Wrench, EVA Adjustable 1 Vol H, OBD
T/A 2 SAC Wrench, EVA Ratchet 2 MF71H
Tether, 34-in Adjustable 3 MA16G Wrench, Modified Airlock Ratchet 1 MF71H
Tether, 80-in Adjustable 1 MA16G
Tether, 80-in Adjustable 1 Stbd PSA
Tether, Adjustable (sm/sm shuttle hook) 2 Port PSA
Tether, Adjustable Equipment (sm/sm shuttle hook) 1 EMU 1
Tether, Adjustable Equipment (sm/sm shuttle hook) 1 EMU 2
Tether, Adjustable Equipment (sm/sm shuttle hook) 4 MA16G
Tether, Refractable (smv/lg crew hook) 2 MA16G
Tether, Retractable (snvlg crew hook) 4 MF43K
Tether, Retractable (sm/lg shuttie hook) 4 MA16G
Tether, Retractable (sm/sm crew hook) 6 MA16G
Tether, Retractable (sm/sm shutlle hook) 3 MA16G
Tether, Retractable (sm/sm shuttle hook) 1 EMU 1
Tether, Retractable (sm/sm shuttle hook) 1 EMU 2
Tether, Safety (w/ crew hook lock) 2 MA16G
Tether, Waist 1 EMU 1
Tether, Waist 1 EMU 2
Tether, Waist 1 EMU 3
Tether, Waist (coated) 1 EMU 1
Tether, Waist (coated) 1 EMU 2
Thermal Covers (Bay 5 & Bay 10) (lid) 1 each |ASIPE
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EVA EQUIPMENT STOWAGE LIST
(BY LOCATION)

LLOCATION ITEM QrTyY LOCATION ITEM QrTyY
A16 Camera, F5 1 MA16G Caddy, Dual Tether 1
A17 Camera, F5 1 Caddy, Single Tether 1
ASIPE ACS 1 Caddy, Socket 2

Contamination Cover Caddy (Gaiter) 1 Caddy, Wire Tie (with 9 wire ties) 1
Contamination Cover Caddy (Misc.) 1 Fish Stringer (shuttle hook) 2
Contamination Cover Caddy (RSU) 1 Socket, 4-in spring {socket caddy) 1
Contamination Cover Caddy (V2) 2 Socket, 7/16-in 6-in ext (rigid) (socket caddy) 1
Ground Strap (ACS/ESM) 1 Socket, 7/16-in 6-in ext (wobble) (socket caddy) 1
Mini-T/A 1 Socket, 7/16-in Long Adjustable {on socket caddy) 1
NT 1 Tether, 34-in Adjustable 3
PFR Extender 1 Tether, 80-in Adjustable 1
PFR w/ Articulating Socket & PFR extender (aft) 1 Tether, Adjustable Equipment (sm/sm shuttle hook) 4
Thermal Covers (Bay 5 & Bay 10) (lid) 1 each Tether, Retractable (snvlg crew hook) 2
Thermal Covers (DBA/DBA-2) (lid) 2 Tether, Retractable (snvlg shuttle hook) 4
Tie Down Strap, SA2 (pouch) 2 Tether, Retractable (sm/sm crew hook) 6
Bay 11 Port Bridge Rail Clamp, High Strength 1 Tether, Retractable (sm/sm shutile hook) 3
Bay 10 Port APC MFR 1 Tether, Safety (w/ crew hook lock) 2
Bay 11 Stbd Bridge Rail Clamp, High Strength 1 MA16J Battery, PGT 5
Bay 10 Stbd APC  |PFR, HST 1 Battery cap, PGT (spare) 2
PFR extender 1 PGT 2
EMU 1 MWS Baseplate 1 MA16L Battery, PRT 3
Tether, Adjuslable Equipment (sm/sm shuttle hook) 1 PRT 1
Tether, Retractable (sm/sm shuttle hook) 1 MA16N Connector Cleaner Tool Kit 1
Tether, Waist 1 Door Stay, Manual 1
Tether, Waist (coated) 1 MWS Gimbal Assy (T-Bar) 2
EMU 2 MWS Baseplate 1 MWS Key Strap 1
Tether, Adjustable Equipment (sm/sm shuttle hook) 1 MWS Right Swing Arm 2
Tether, Retractable (sm/sm shuttle hook) 1 MF43C 5/32-in Ball End Allen Driver (on tool board T) 1
Tether, Waist 1 Bag, ORU Transfer 1
Tether, Waist (coated) 1 Caddy, General Purpose 1
EMU 3 Tether, Waist 1 Drop Proof Tether Adapter 1
FSS 90 Degree Socket Converter 1 Drop Proof Tether Adapter (w/ 1/4-in IFM socket) 1
APE 2 Inspection Mirror 1
Berthing Latch Tool (BAR) 1 Modular Tool Beards (D & T) 2
CDU Cable Extension 1 MTL (primary on tool board T) 2
LGA Protective Cover 1 O Tether (1 on Inspection Mirror, 1 on Tool Board D) 2
PFR, HST 1 Socket, 7/16-in 2-in ext (on tool board T) 1
S| Handhold (FOC) 1 Socket, 7/16-in 12-in ext (wobble) (1 on tool board D) 2
LOPE Fuse Modules, EP/TCE (P25, P26, P27A, P28A) 1 each Socket, 7/16-in Short Adjustable (on tool board D) 2
Fuse Plugs, PDU (P15, P16, P17) 2 each Wrench, Allen 1/8-in 1
RWA 1 ‘Wrench, Allen 5/32-in 1
MASD Camera, F5 2 MF43K Caddy, VIK Jumper Plug (7 plugs) 1
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EVA EQUIPMENT STOWAGE LIST

(BY LOCATION)

LOCATION ITEM QTY LOCATION ITEM QTY
MF43K PCU Connector Cover (hamess contingency cover) 4 Port PSA PRD 2
SA2 Connector Strap 3 Probe 1
Tether, Retractable (smv/lg crew hook) 4 Pry Bar 1
MF57C Bag, HST Tool 1 Radiator Extension, 1/4-in 1
Bag, Small Trash 2 RMS Rope Reel 1
Battery, PGT 2 RMS Shoulder Brace Release Tool 1
Cable, RS422, PGT Program 1 Snatch Block 2
Compound Cutter 1 Tether, Adjustable (sm/sm shuttle hook) 2
Connector Tool, 90 degree 1 Thermal Mittens (inside GPC caddies) 2pr.
Connector Tool, Small 1 Three-pt Latch Tool 2
MF71H Connector Tool, PCU 3 Torque Muitiplier 1
Lube Applicator 2 Tube Cutter 1
PDU fuse plug (replacement #16) 1 Velcro/Tape Caddy 1
PGT 1 Vise Grip 1
Wrench, EVA Ratchet 2 Wrench, 1/2-in Box End 1
Wrench, Modified Airlock Ratchet 1 Wrench, 3/8-in Ratchet Drive 1
MULE ESM 1 Wrench, 3/8-in Ratchet w/ 4-in ext 1
LOPE 1 Wrench, EVA Adjustable 1
NCS Radiator 1 RAC Battery Cap Stringers 2
SOPE 1 Bi-Stem Brace (SA-2) 4
NT NOBL Vent Plugs (4 spare) 16 Bi-Stem Thermal Shield Replacement Kit 2
NOBLs (Bay 5, 6, 7 & 8) 1 each DBA-2 3
Port ATM Bag, Cryo Vent Line 1 Forward Constraint Pip Pin (2 port, 1 stbd) 3
Bag, NCS Radiator Sock 1 Jettison Handle 1
COSTAR Y-Harness 2 MLI Blanket (Contingency - Large) 2
DBC Cross Strap Harness 1 MLI Blanket (Contingency - Small) 4
Door Stop Extensions 4 MLI Repair Tool 1
Port PSA Bag, Small Trash 2 MLI Tent (EPS) 1
Bolt Puller 1 Panel Restraint Strap, SA3 2
Caddy, General Purpose 2 PDM Handle 1
Centerline Latch Tool 2 PDU Connector Covers (in caddy) 2
Compound Cutter 1 PDU Fuse Plug Caddy 1
ET Door Tool 1 PFR w/ Aticulating Socket (fwd & aft) 2
Forceps - 1 PIP Pin (Spare #1,2,3,4,5,7,8,&9) 1 each
General Purpose Cutters 1 PIP Pin, SDM Drum Lock (Spare #10 and 11) 2
GSE Latch Pin Caddy 1 SA-2 Spine 2
Hammer 1 SA-3 (+V2 - Port) 1
Loop Pin Puller 1 SA-3 (-V2 - Stbd) 1
MPM Wrench 1 SADA Clamps (spare) 2
Needle Nose Pliers 1 SAC ASLR (6 - standard, 2 - axial) 8
PDU Disconnect Tool 1 Bag, Bay 5 MLI Recovery 1
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EVA EQUIPMENT STOWAGE LIST

(BY LOCATION)
LOCATION ITEM QTY LOCATION ITEM QTY
SAC Bag, Bay 10 MLI Recovery 1 Stbd PSA Right Angle Drive 1
B-Latch Alignment Tool 1 Socket, 4-in'spring 1
CASH 2 Socket, 5/16-in 10.3 ext (wobble-capture) 1
FHST conlingency cover 1 Socket, 5/16-in 7.3 ext (wobble-non-capture) 1
FHST left cover (#2) 1 Socket, 7/16-in 10.3 ext (rigid-capture) 1
FHST right cover (#1) 1 Socket, 7/16-in 12-in ext (HST) 1
HRD 1 Socket, 7/16-in 18-in ext (HST) 1
NCC 1 Socket, 7/16-in 24-in ext (HST) 1
PCU Handle 1 Socket, 7/16-in 2-in ext (HST) 1
PCU-R 1 Socket, 7/16-in 6-in ext (HST - wobble) 1
PFR w/ Articulating Socket (fwd) 1 Socket, 7/16-in 6-in ext (rigid) 1
Safety Bar, ASIPE 1 Socket, 7/16-in 7.3 ext (wobble-non-caplure) 1
T/A 2 Socket, 7/16-in Long Adjuslable 1
Turn-around plugs, CASH (J5T, J6T, J7T, J8T) 2 each SRTM 1
WFPC Thermal Cover 1 Tether, 80-in Adjustable 1
SOPE Ballery Cap Stringers 1 Torque Tip Tool (#10) 1
Cryo Vent Cover 1 Wrench, 7/16-in Open End 1
DBA-2 jumper cap 2 Wrench, 7/16-in x 1/2-in Box End 1
DBC Cross Strap Harness 1 Vol D Cheater bar 1
ECU 1 Middeck Contingency Kit & Blanket 1
MLI Repair Kit 1 MFR Handhold 1
MTL (contingency) 1 Vol H, INB Bag, EMU Equipment 2
P601A connector cap 1 Vol H, OBD Bag, EVA 1
PCU Bypass Harness 1 Caddy, General Purpose 1
PCU ESS Bus Harness 1 Wrench, Airlock Ratchet 1
PDU Connector Covers (spare) 1 Wiench, EVA Adjustable 1
Right Angle Drive Gear Box 1
RSU (1004, 1005) 2
Socket, 4-in spring 1
SR/TM 1
SR/TM Adapter 1
Stbd ATM Cryo Vent Insert (NCS) 2
Ground Strap (NCC) 2
Harness, P600 2
Stbd PSA #10 Allen Extension (5/32-in allen) 1
BRT 1
Caddy, Socket 1
Connector Pin Straightener (HST) 1
Connector Tool, l.arge 1
Connector Tool, Offset 1
Doar Stay, Adjustable 1
Drive Unit Pre-load Tool 1
Fastener Retention Tool, 1/4" 2
Hydrazine Brush 1
Mechanical Fingers 1
PAD 1
PCU Nut Plate Tool 1
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EMU EQUIPMENT STOWAGE LIST

(BY ITEM)
ITEM QTY LOCATION ITEM QTY LOCATION
Arm, Lower 7 pairs Cue Card, EMU RECONFIGURATION 1 FDF Lockers
03 2 pairs EMU1, ML60B/M Cuff Checklist (w/ bands attached) 5 FDF Lockers
05 3 pairs EMU3, EMU4, ML60B/M DCM Plug 1 Vol H (EVA Bag)
06 2 pairs EMU2, ML60B/M Drink Bag & Fill Tool 16 Vol H INBD (8)
Bag, EMU Equipment 2 Vol H INBD (2) Vol HOUTBD (8)
Bag, EVA 1 Vol HOUTBD Drink Bag Gas Removal Syringe 1 Vol H (EMU Equip Bag)
Bag, Inflight Stowage 4 EMU1 (1) Drink Bag Restraint Bag 4 EMUs
EMU2 (1) Driver, Ball Hex Head (w/ 3/8" drive) 1 Vol F (Servicing Kit)
EMU3 (1) Driver, Hex Head (w/ 3/8" drive) 1 Vol F (Servicing Kit)
EMUA4 (1) EHIP-PGT Adapter Cable 3 MF57C
Baseplate, MWS 2 EMU3,4 Electrodes, Disposable 36 Vol F (Servicing Kit)
Battery, EMU (Yardney) 1 EMU1 EMU 4
Battery, Advanced EMU (ICB) 5 EMU3 (1) 1 1 AJL Ceiling
EMU4 (1) 2 1 AJL Floor
MF43K (1) 3 1 Starboard A/L Wall
Vol D (2) 4 1 Port A/L Wall
Battery, Helmet Lights (EHIP) 7 Vol H INBD (5) EMU RF Camera Assembly (ERCA) 2 ML60B (1)
Vol HOUTBD (2) ML60M (1)
Battery, Rechargeable EVA (REBA) 4 Vol D Fuse Plug, REBA Charger 2 MA16F (REBA charger pocket)
Bib, LTA Bag 2 EMU3,4 Gloves 8 pairs EMUs (4)
Biomed Pigtail (EVA Cable) 4 Vol F (Servicing Kit) MF28M (4)
Boots 4 pairs Helmet Light Bulbs (flood) 2 Vol H OUTBD
02 4 pairs EMUs Helmet Light Bulbs (spot) 2 Vol HOUTBD
BSC Contingency Tool (pry bar) 1 Vol H (EMU Equip Bag) Helmet Lights (EHIP) 2 Vol H INBD (1)
BS! (Boot Sizing Inserts), pairs 1 pair EMU2 Vol H OUTBD (1)
BTA 1 Vol 3B Helmets w/Cover 4 EMU1
Cable, REBA Extension 2 MA16F EMU2
Cable, Y-Pwr 3 MF57C (1) A/l Floor (2 on HHFs)
Vol H INBD (1) LCVG w/Biomed 4 EMU1 (1) EV1
Vol HOUTBD (1) EMU2 (1) EV2
CCC 16 EMUs (4) EMU3 (1) EV3
MASF (10) EMU4 (1) EV4
Vol D (2) LCVG w/o Biomed 1 EMU3 (1) EV1 B/U
Charger, EMU Middeck Battery 2 MA16F LCVG Jumper 1 Vol H
Charger, EHIP Light Battery 3 Vol H INBD (1) Leg Segments 4 pairs
Vol H OUTBD (1) 3 spares
MA16F (1) 01 2 spares Vol D
Charger, REBA 2 MA16F (2) 02 1 pair EMU1
Comfort Gloves 10 pairs EMU1 (3 pairs) 1 spare Vol D
EMUZ (3 pairs) 04 3 pairs EMU2, EMU3, EMU4
EMU3 (2 pairs) Lens Window Cleaning Kit 2 Vol H OUTBD
EMUA4 (2 pairs) LTA Brief 4
Comm Caps 7 EMU1 LTA Bag (2) 16M16_S 1 EMU1 (01 adjustable)
EMU2 LTA Bag (2) 16M16_L 1 EMU2 (02 adjustable)
EMU3 LTA Bag (2) 16L16_L 1 EMU3 (02 adjustable)
EMUA4 LTA Bag (1) 16L16_S 1 EMU4 (02 adjustable)
Coverlet Bandages 10 Carry-on ltem LTA Donning Handles (Left and Right) 2 Vol H INBD (EMU Equip Bag)
Cue Card, DEPRESS/REPRESS 1 LTA Prybar 1 Vol H INBD (EMU Equip Bag)

FDF Lockers
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EMU EQUIPMENT STOWAGE LIST

(BY ITEM)
ITEM QTY LOCATION ITEM QTY LOCATION

LTA Restraint Bags 4 EMUs (EMU3, EMU4 wbibs)
LTA Restraint Strap 2 EMU1,2
MAGs 18 EMU1 (5)

EMU2 (4)

EMU3 (5)
MWC Cover 5 E;\‘;;Us’ (‘:))

Vol HOUTBD (1)

O-Seals (various spares) 38 Vol F (Servicing Kit)
PGT Battery Jumper Connector 2 MF57C
Quick Don Masks 7 Vol 3B
Scissors/Tether Assembly, EVA 5 EMU LTAs (4)
Vol F (Servicing Kit) (1)

SCOF 2 EMU3, EMU4 neck rings
Servicing Kit . 1 Vol F
Sizing Ring Kit 7 kits

Arm 0.5-in - 2 pairs EMU1, EMU4

Leg 1.0-in 2 pairs EMU4, Vol D

Leg 1.5-in. 2 pairs EMUZ, Vol D

Thigh 0.5-in. 1 pair Vol D
Sock Liners 10 pairs EV1 Infit Stowage Bag (3 pairs)

EV2 Inflt Stowage Bag (3 pairs)

EV3 Infit Stowage Bag (2 pairs)

EV4 Inflt Stowage Bag (2 pairs)

Socks 10 pairs EV1 Inflt Stowage Bag (3 pairs)

EV2 Inflt Stowage Bag (3 pairs)

EV3 Inflt Stowage Bag (2 pairs)

EV4 Infit Stowage Bag (2 pairs)

SOP Override Protection Tool 2 Vol F (Servicing Kit)

Teflon Square . 50 | Vol F (Servicing Kit)
Tegaderm/Dermabond . 6 Carry-on ltem

Thermal Mittens 2 pairs Port PSA

Thermal Slippers 4 pairs LCVGs (EV1, 3, 4, EV1 B/U)
Thermal Underwear (TCU) 10 pairs EV1 Infit Stowage Bag (3 pairs)

EV2 Infit Stowage Bag (3 pairs)

EV3 Inflt Stowage Bag (2 pair)

EV4 Inflt Stowage Bag (2 pair)

Toe Caps 1 pair EMU2
Valsalva Device 16 Vol F (Servicing Kit)
Wristlets 3 pairs EV2 LCVG (3 pairs)
Wrist Mirrors, EMU . 8 EMUs
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EMU EQUIPMENT STOWAGE LIST

(BY LOCATION)
LOCATION QTY ITEM LOCATION QTY ITEM
Airlock Floor 2 Helmets w/Cover (on HHFs — EMU3,4) 2 Tethers, Equipment (1 retractable)
1 EMU2 3 Tethers, Waist (1 TFE)
Carry-on ltems 6 Tegaderm/Dermabond EMU4 (port AAP) 1 pair Arm, Lower 05
1 Bag, Inflight Stowage
10 Coverlet Bandages 2 pairs Comiort Gioves
EMU1 (Airlock ceiling) 1 pair Arm, Lower 03 4 MAG
1 Bag, Inflight Stowage 1 pair Sock Liners
3 pairs Comfort Gloves 2 pairs Thermal Underwear (TCU)
5 MAG 1 Baseplate, MWS
3 pairs Thermal Socks 1 Battery, EMU Advanced (ICB)
3 pairs Thermal Underwear (TCU) 1 Bib, LTA Bag
1 Battery, EMU (Yardney) 1 LCVG (w/ Biomed)
1 Helmet w/Cover 1 pair Thermal Slippers
2 LCVG (1 w/o Biomed) 1 pair Leg Segments (04)
2 pairs Thermal Slippers (1 per LCVG) 1 LTA Brief (02, 16L16_S)
1 pair Leg Segments (02) 1 SCOF (launched in neck ring)
1 LTA Brief (01, 16M16_S) 1 pair Sizing Ring Kit — Arm
1 LTA Restraint Strap 1 pair Sizing Ring Kit — Leg 1.0-in.
1 pair Sizing Ring Kit — Arm 2 Tethers, Equipment (1 retractable)
EMU2 (Airlock floor) 1 pair Arm, Lower 06 2 Tethers, Waist (1 TFE)
i 1 Bag, Infiight Stowage EMUs 4 pairs Boots (02)
3 pairs Comfort Gloves ) 4 CCC
4 MAG 4 Drink Bag Restraint Bag
3 pairs Thermal Socks 4 pairs Gloves
3 pairs Therma! Underwear (TCU) 4 MWC Cover
3 pairs Wristlets 4 LTA Restraint Bags
1 pair Boot Sizing Inserts 4 Scissors/Tether Assembly, EVA
1 Helmet w/ Cover 8 Wrist Mirrors, EMU
1 LCVG (w/ Biomed) FDF Lockers 1 Cue Card, DEPRESS/REPRESS
1 pair Leg Segments (04) 1 Cue Card, EMU RECONFIGURATION
1 LTA Brief (02, 16M16_L.) 5 Cuff Checklist (w/ bands attached)
1 LTA Restraint Strap LTA Bags 7 Comm Caps (1 in EMU4, 2 in EMUs 1-3)
1 pair Sizing Ring Kit — Leg 1.5-in. MA16F 2 Cable, REBA Extension
1 pair Toe Caps 2 Charger, EMU Middeck Battery
EMU3 (stbd AAP) 1 pair Arm, Lower 05 1 Charger, EHIP Light Battery
1 Bag, Inflight Stowage 2 Charger, REBA (w/ Fuse plug spares)
2 pairs Comfort Gloves MASF/G 10 CCC
5 MAG MF28M 4 pairs Gloves
2 pairs Thermal Socks MF43K 1 Battery, EMU Advanced (ICB)
2 Thermal Underwear (TCU) MF57C 1 Cable, Y-Pwr
1 Baseplate, MWS 3 EHIP-PGT Adapter Cable
1 Battery, EMU Advanced (ICB) 2 PGT Battery Jumper Connector
1 Bib, LTA Bag ML60B/M 1 pair Arm, Lower-03
2 LCVG (1 w/o Biomed) 1 pair Arm, Lower-05
2 pairs Thermal Slippers (1 per LCVG) 1 pair Arm, Lower-06
1 pair Leg Segments (04) ) EMU RF Camera Assembly (ERCAJ
1 LTA Brief (02, 16L.16_L) _ Port PSA 2pairs | Thermal Miftens
1 SCOF (launched in neck ring) Vol 3B 1 BTA
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EMU EQUIPMENT STOWAGE LIST
(BY LOCATION)

LOCATION QTY ITEM LOCATION QTY ITEM
7 Quick Don Masks 2 Helmet Light Bulbs (flood)
Vol D 2 Battery, Advanced EMU (ICB) 2 Helmet Light Bulbs (spot)
4 Battery, Rechargeable EVA (REBA) 1 LCVG Jumper
3 CEE 2 Lens/Window Cleaning Kit
2 spares Leg Segment-01
1 spare Leg Segment-02
1 pair Sizing Ring Kit — Leg 1.0-in.
1 pair Sizing Ring Kit — Leg 1.5-in.
1 pair Sizing Ring Kit - Thigh 0.5-in. (EV1 B/U)
Vol F Servicing Kit

Biomed Pigtail (EVA Cable)

DCM Interface FW O-Seal (spare)

DCM Interface LCG Water O-Seal (spare)

DCM Interface Secondary O-Seal (spare)

DCM Interface Sense Port O-Seal (spare)

DCM O2 Fill Line Backup Ring (spare)

DCM 02 Fill Line O-Seal (spare)

DCM Purge Valve Port O-Seal -

Driver, Ball Hex Head (w/ 3/8” drive)

Driver, Hex Head (w/ 3/8” drive)

Electrodes, Disposable

PLSS Interface FW T8 Filter O-Seal (spare)

PLSS Interface LCG Port O-Seal (spare)

PLSS Interface Secondary O-Seal (spare)

PLSS Interface Vent Loop O-Seal (spare)

Scissors/Tether Assembly, EVA

SOP Interface O-Seal (spare)

SOP Override Protection Tool

Teflon Square

Valsalva Device

Vol H (EMU Equip Bag)

BSC Contingency Tool (pry bar)

Drink Bag Gas Removal Syringe

LTA Donning Handles

MWC Cover

Vol H (EVA Bag)

DCM Plug

Vol HINBD

Bag, EMU Equipment

Battery, Helmet Lights (EHIP)

Cable, Y-Power

Charger, EHIP Light Battery

Helmet Lights (EHIP)

Drink Bag and Fill Tool

Vol HOUTBD

Bag, EVA

Battery, Helmet Lights (EHIP) .

Cable, Y-Power

Charger, EHIP Light Battery

Drink Bag and Fill Tool
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Helmet Lights (EHIP)
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PSA STOWAGE

STARBOARD PSA

#10 Allen Extension (5/32-in allen)
1/4-in Fastener Tool (2)

BRT

Connector Pin Straightener (HST)
Connector Tool, Large

Connector Tool, Offset

Door Stay, SSM

Drive Unit Pre-load Tool
Hydrazine Brush

Mechanical Fingers

PAD

PCU Nut Plate Tool

Right Angle Drive

Socket Caddy (shuttle)

Socket, 4-in spring

Socket, 5/16-in 10.3 ext (wobble-capture)

Socket, 5/16-in 7.3 ext (wobble-non-capture)
Socket, 7/16-in 10.3 ext (rigid-capture)
Socket, 7/16-in 12-in ext (HST)

Socket, 7/16-in 18-in ext (HST)

Socket, 7/16-in 24-in ext (HST)

Socket, 7/16-in 2-in ext (HST)

Socket, 7/16-in 6-in ext (HST - wobble)
Socket, 7/16-in 6-in ext (rigid)

Socket, 7/16-in 7.3 ext (wobble-non-capture)
Socket, 7/16-in Long Adjustable

SR/TM

Tether, 80-in Adjustable

Torque Tip Tool (#10)

Wrench, 7/16-in Open End

Wrench, 7/16-in x 1/2-in Box End

PORT PSA
Bag, Small Trash (2) Radiator Extension, 1/4-in
Bolt Puller RMS Rope Reel

Centerline Latch Tool (2)
Compound Cultter

ET Door Tool

Forceps

General Purpose Cutters
GSE Latch Pin Caddy
Hammer

Loop Pin Puller

MPM Wrench

Needle Nose Pliers

PDU Disconnect Tool

RMS Shoulder Brace Release Tool
Snatch Block (2)

Tether, Adjustable (sm/sm shuttle hook) (2)
Thermal Mittens (2)

Three-pt Latch Tool (2)

Torque Multiplier

Tube Cutter

Velcro/Tape Caddy

Vise Grip

Wrench, 1/2-in Box End

Wrench, 3/8-in Ratchet Drive

PRD (2) Wrench, 3/8-in Ratchet w/ 4-in ext
Probe Wrench, EVA Adjustable
Pry Bar

FS 8-23
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PORT PSA LAYOUT

igﬁgﬁgé RADIATOR DISCONNECT / 3 /8” DRIVE RATCHET CADDY (REMOVABLE CUSHION)
CADDY
THERMAL GLOVE
GSE LATCH PIN CADDY CADDIES
GENERAL PURPOSE
CUTTER
SNATCH BLOCKS 7 ADJUSTABLE WRENCH /
3/8“ DRIVE WITH
AN \ /) /S / / 7/16" SOCKET CADDY
PDU DISCONNECT / N \ |/
LOOP PIN EXTRACTER / MPM

1
AN
ooy \ o % Z 7 7 /WHENCH
HAMMER / PROBE —~ E]/ i] / |

1
CADDY HANDLE 7
& | SHOULDERBRAGE
IZ e |l | @ifel- RELEASE TOOL
COMPOUNT CUTTER/ 1
NEEDLE NOSE PLIERS CADDY e ] -

[ 3-POINT
LATCH TOOLS

—

/ .\._
1/2-in BOX RATCHET —— /. \:\
CADDY p & PRDs
VELCRO/ TAPE e / - \ Q\[%
CADDY 4 <
: // \\
AMS ROTV [7?| ;] \ SM TRASH BAG
\ \ \

L AN
TORQUE BOLT PULLER/ NOT USED
MULTIPLIER f VISE GRIP PLIERS
CADDY ET DOOR
LATCH TOOL
ADJUSTABLE
TETHERS CENTERLINE LATCH TOOLS TUBE CUTTER
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STARBOARD PSA LAYOUT

LONG ADJ SOCKET 12-IN SOCKET 24-IN SOCKET SSM DOOR STAY
7/16-IN
6-IN WOBBLE SOCKET OPEN END CONNIL—:_/(\:?‘(C;S 100L
WRENCH
HYDRAZINE
BRUSH

OFFSET
\ \\\\. \\\‘ﬂ CONNECTORTOOL
/
PAD RIGHT ANGLE
\ L //_ DRIVE
#10 TORQUE 2
TIP TOOL _\ B / 716" X 10.3
| ,/ RIGID CAPTURE
SOCKET
N /
80NTETHER —— || El\‘ ° BRT
7/16" X 2 HEX SOCKET,
#10 ALLEN ° 5/16" X 7.3 WOBBLE
EXTENSION —¢ ?;] y NONCAP HEX SOCKET,
i [ = 7/16” X 18 HEX SOCKET
DmVEUN”____J///,,//’ e |/ ON SOCKET CADDY
D - N
PRELOAD TOOL —— %7
/::;///' / 1 \ 5/16"X 10.3
. g WOBBLE
1/4-IN FASTENER / )Zl l] ) 7 % CAPTURE
RETENTION TOOLS ) )51 | { | / \ \ SOCKET
/ y4 / I \\
SusTne 7/ oo |
PLATE TOOL WOBBLE SRITM
NONCAPTURE
SOCKET
4-IN SPRING 71167/ 1/2" BOX
END WRENCH
SOCKET MECHANICAL FINGERS 6-IN RIGID SOCKET
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POST EVA

POST EVA TEMP FS 9-2
SUIT DOFFING . .. e TEMP FS 9-2
EMU WATER RECHARGE . ... ... .. i TEMP FS 9-3
OXYGEN RECHARGE VERIFICATION ........... .. ... ... ..... TEMP FS 9-3
WATER FILL VERIFICATION ... . s TEMP FS 94
SUIT DRYING/SEAL WIPE . ... . e TEMP FS 94
EMU POWERDOWN . ... e TEMP FS 9-5
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POST EVA

POST EVA (00:45 if NOT performing ‘If reqd’ proc blocks)
(01:25 if performing all ‘If reqd’ proc blocks)

V1

V1

BOTH

V1

BOTH

WARNING
Do not doff EMU if DCS symptoms resolved
during REPRESS. vMCC via PMC

CAUTION

vent duct (N/A for tunnel adapter, ext A/L)

Hold hatch away from airlock to avoid damaging

When AP < 0.5, open hatch

Configure appropriate vent ducts for airflow into airlock
UHF MODE — OFF
VSPLX/EVA XMIT FREQ — 259.7/414.2
vPWR AMP - OFF
vSPLX SQUELCH — ON
AUD CTRUHF A/G 1 — OFF

VOICERCD SELCH 1 — OFF
2 — OFF
BIOMED CH 1,2 (two) — asreqd
O2 ACT - OFF
. PURGE vlv — op (up)
. vVCOMM mode — HL
Install WATER sw guards (two)

SUIT DOFFING
ooooo 1.
A/L ooodg 2.
06 ooodg 3.
AlR ooodg 4.
R10 Ooodg S.
DCM OOodd 6.
ooooo 7
ooooo 8
DCM Ooodod 9.
If EMU TV:
oooogo

PLSS

PLSS

DCM

R1

oooogo
oooogo
oooogo
oooogo

10. EMU TV power pb — press, vGreen LED not illuminated
If REBA battery:

11. vGlove heaters sw (two) — OFF
12. REBAsw - OFF

13. Disconnect lower arm pwr harness from Gloves
14. Stow lower arm and Glove pwr harness connectors

under TMG

If EMU TV:

oooogo

Oo0oooie.

Ooooool7.
AW82B 010 0118.
Ooooo19.
Ooooo20.
Ooooo21.
ooooo22.
Ooooo23.
Ooooo24.
Ooooo25.

Ooooo26

ooooo27.
Ooooo28.
Ooooo29.
Ooooo30.
Ooooo31.

Oooooo32.

Ooooo33.
Ooooo 34.

15. Demate EMU TV power cable, mate to ground plug

Gloves, temp stow
Disconnect Helmet, stow
AIRLK DEPRESS vilv — install cap
If reqd, unstow REBA jumper cable
AAP release handles to 90°
Engage HUT in AAP (IV1 assist as reqd)
AAP release handles to lock
FAN — OFF (fwd)
Doff Comm Cap
Disconnect waist ring, LCVG, biomed
. VWrist disconnects — op
Doff EV glasses
Doff HUT
Doff LTA, secure to handrail

LCVG (secure to HUT)
MAG (UCD, clamp), stow in wet trash

left arm of HUT
Remove EVA Bag and tools as reqd
02 TK3HTR A(B) — asreqd

TEMP FS 9-2

STATUS: vSUIT P < 0.4 (compare w/gauge); disconnect

Remove dosimeter from LCVG,; insert in inflight garment
Doff: Biomed (disc pigtail, stow in EMU Servicing Kit)

Install Multiple Water Connector cover and stow MWC in |
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EMU WATER RECHARGE (5 min) (If reqd) (vMCC for config, if reqd)
L1 0000035, vYRAD CNTLR OUT TEMP — NORM
00000 36. VELASH EVAP CNTLR PRI A,B (two) — OFF
' ML31C 0000037, SPLY H20 TKD OUTLET — CL (tb—CL)
R11L 0OOOOO38. vSPLY H20 TKA OUTLET — CL (tb—CL)
TKB OUTLET — CL (tb—CL)
vTKC OUTLET — OP (tb—OP)
INLET — CL (tb—CL)
| SM 60 TABLE MAINT]
CRT 0O0O0OOO39. Use TKC quantity:
PARAMID — ITEM1+062054 8 EXEC

0000040, Log value before recharge

Recharge # H20 TKB(C) %
1
2
3
4
5

) AW82DDDDDD41 vEMU 1,2 H20 WASTE tb (two) — CL
SPLY (two) — OP (tb—OP)
'CRT [0OOOO42. vH20 TKC quantity decreasing

OXYGEN RECHARGE VERIFICATION
DCM [O0OO0Od43. STATUS: [02 P XXX
OOOOo44. Continue charge until O2 P ~850

Cont next page

TEMP FS 9-3
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WATER FILL VERIFICATION (10 min) (If reqd)

[}

« DCM [0O0OoOOo4s. STATUS: vH20 WP 8-15 psi and stable for ~30 sec :
' (indicates charging complete) .
' | SM 60 TABLE MAINT] '
' 0000046, Use TKC quantity: .
. PARAMID - ITEM1+062054 8 EXEC '
' 0OOOO47. Log value after recharge .
) Recharge # H20 TKB(C) % )
] 1 ]
[} 2 .
' '
. 3 .
[} 4 .
' '
) 5 .
) NOTE '
. Full charge = ~6%/EMU :
. 0O0OOOo48. SPLY H20 TKC INLET  — OP (th—OP) .
. TKB OUTLET - OP (tb—OP) .
« ML31C O0OO00dd49. SPLY H20 TKD OUTLET — OP (tb—OP) .
. 0OOOoOo50.  If FES reqd, perform TOPPING FES STARTUP .
. (ORB OPS, ECLS) .
. If WCS: .
+ WCS OOOO00 51, vFAN SEP same as HOSE BLOCK .
. Ooodd 52. MODE — COMMODE/MANUAL/EMU, posn guard .
. over sw (Vairflow, WCS ON It on) .
. If EDO WCS: .
« EDO WCS O0O0O0Od 53. YURINAL SEL sw same as URN DIV VLV .
. OOO0O0O 54.  Unstow urinal hose; posn guard strap over hose yoke
. (vairflow) .
« AW82D 000055, EMU 1,2 H20 SPLY (two) — CL (tb—CL) .
. OOOOO56.  Install SCOFs, lock helmet neck ring .
« DCM OOoOoOos57. O2ACT - IV .
« AWB2HOOOOMO58. EMU 1,2 H20 WASTE reg (two) — MAN OP .
. .
« AWB2DOO0O0OMO59. EMU 1(2) H20 WASTE (one) — OP (tb—OP) (1 min), then
. — CL (tb—CL) .
. — Repeat for other EMU .
« AWB2HOOOOMO60. EMU 1,2 H20 WASTE reg (two) — REGULATING .
« DCM OOoOoo6l. O2ACT — OFF .
' Oooooe2. Remove SCOFs, stow .
. If WCS: .
+ WCS | DOOOoOo 63. MODE — AUTO (VWCS ON It off) .
. If EDO WCS: .
' OO0O0oOo0O 64.  Stow urinal hose .

SUIT DRYING/SEAL WIPE
OOoOoOooe5.  Clean with IPA wipes:
Gloves
Suspected VDA exposed parts of EMU (as reqd)
Visually contaminated parts of EMU (as reqd)

Cont next page 1 O 9
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OO0OOO66.  Wipe with drying towel:
LTA, legs, boots
HUT, suit arms
Gloves

WARNING
Avoid stericide contact with eyes. Wash
hands thoroughly after application

0000067, Wipe crotch with stericide (in EMU Servicing Kit)

00000 68.  Lightly wipe seals on LTA waist ring, arm wrist rings, HUT
neck ring with lint—free wipe (in EMU Servicing Kit)

0OOOoo69.  Clean, refurbish biomed (if reqd) |

OOO0Oo70.  Remove Drink Bag from HUT and dispose in wet trash

OOOooo71.  Install Gloves, LTA |

EMU POWERDOWN

AW18D 00J0172. AIRLK AUD PWR — OFF

AW18HOOOO073. PWR/BATT CHGR EMU 1,2 BUS SEL (two) — OFF
MODE (two) — OFF

AW82D ] 74. VEMU 1,2 H20 WASTE,SPLY tb (four) — CL

If last EVA completed:
v All Helmets installed

TEMP FS 9-5 EVA/109/FIN A
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EMU MAINT/RECHARGE

WATER RECHARGE .. ... . e TEMP FS 10-2
EMU POWERUP . ... e TEMP FS 10-2
WATER FILL . .. e TEMP FS 10-2
OXYGEN RECHARGE VERIFICATION ........... ... ... .. ... TEMP FS 10-3
WATER FILL VERIFICATION . ... . s TEMP FS 10-3

EMU LIOH CHANGEOUT . ... e TEMP FS 104

MIDDECK EMU BATTERY RECHARGE . ............. .. ... ... ..., TEMP FS 10-5
INIT AT E e TEMP FS 10-5
TERMINATE . e TEMP FS 10-5

IN-SUIT EMU BATTERY RECHARGE/CHARGE VERIFICATION .... TEMP FS 10-6
INIT AT E . e TEMP FS 10-6
TERMINATE . . e TEMP FS 10-6

EMU POWERDOWN . .. e TEMP FS 10-6

HELMET LIGHT/PGT BATTERY RECHARGE ..................... TEMP FS 10-7
INIT AT E . e e TEMP FS 10-7
TERMINATE . . TEMP FS 10-8

REBA BATTERY INSTALLATION . ... ... TEMP FS 10-8

HELMET LIGHT BULB CHANGEOUT ........ ... ... TEMP FS 10-9

REBA BATTERY RECHARGE . ...... ... . i TEMP FS 10-10
INIT AT E e TEMP FS 10-10
TERMINATE . FS 10-11
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EMU MAINT/
RECHARGE

WATER RECHARGE

IF EMU NOT ALREADY POWERED UP:
EMU POWERUP
1. PWR - BATT

CAUTION
EMU must be on BATT pwr when
airlock pwr supply is turned on

AW18H 2. PWR/BATT CHGR EMU 1,2 MODE (two) — PWR
BUS SEL (two) — MNA(MNB)

AW82B 3. EV1,2 O2vlv (two) — OP
DCM 4. PWR - SCU

WATER FILL (VMCC for config, if reqd)
L1 5. VRAD CNTLR OUT TEMP — NORM
6. VFLASH EVAP CNTLR PRI A,B (two) — OFF

ML31C 7. SPLY H20 TKD OUTLET - CL (tb—CL)

R11L 8. VSPLY H20 TKA OUTLET - CL (tb—CL)
TKB OUTLET - CL (tb-CL)
VXOVR VLV — OP (tb—OP)
vTKC OUTLET — OP (tb-OP)

INLET - CL (tb—CL)
| SM 60 TABLE MAINT]

CRT 9. Use TKC quantity:
PARAMID — ITEM1+06 2054 8 EXEC

10. Log value before recharge

Recharge # H20 TKB(C) %
1
2
3
4
5
AWS82D 11. vEMU 1,2 H20 WASTE tb (two) — CL

SPLY (two) — OP (th—OP)
CRT 12. vH20 TKC quantity decreasing |

NOTE
Full charge requires ~15 min

Cont next page 1 O 9
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OXYGEN RECHARGE VERIFICATION

DCM 13. STATUS: |02 P XXX
14. Continue charge until O2 P ~850

WATER FILL VERIFICATION
DCM 15. STATUS: vH20O WP 8-15 psi and stable for ~30 sec (indicates
charging complete)
| SM 60 TABLE MAINT]
CRT 16. Use TKC quantity:
PARAMID — ITEM1+062054 8 EXEC

17. Log value after recharge

Recharge # H20 TKB(C)%
1

g WD

NOTE
Full charge = ~6%/EMU

18. SPLY H20O TKC INLET - OP (tb—OP) |
TKB OUTLET — OP (tb—OP)
ML31C 19. SPLY H20 TKD OUTLET — OP (tb—OP)
20. If FES reqd, perform TOPPING FES STARTUP (ORB OPS, ECLS)
If WCS:
WCS 21. VFAN SEP same as HOSE BLOCK
22. MODE - COMMODE/MANUAL/EMU, posn guard over sw
(vairflow, WCS ON It on)
If EDO WCS:
EDO WCS 23. YURINAL SEL sw same as URN DIV VLV
24. Unstow urinal hose; posn guard strap over hose yoke (Vairflow)
AW82D 25. EMU 1,2 H20 SPLY (two) — CL (tb—CL)
26. Install SCOFs, lock helmet neck ring
DCM 27. O2ACT - IV
AW82H 28. EMU 1,2 H20 WASTE reg (two) — MAN OP
AW82D 29. EMU 1(2) H20 WASTE (one) — OP (tb—OP) (1 min), then
— CL (tb—CL)
— Repeat for other EMU
AW82H 30. EMU 1,2 H20 WASTE reg (two) — REGULATING
DCM 31. O2ACT - OFF
32. Remove SCOFs, stow
If WCS:
WCS | 33. MODE - AUTO (VWCS ON It off)
If EDO WCS:
34. Stow urinal hose
35. If EMU powerup performed, go to EMU POWERDOWN
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® ®© ®© ®© o o o = g

EMU LiOH CHANGEOUT (20 min)

oukwnhE

7. Remove, mark used LiOH cartridge

CAUTION
If 10.2 cabin used, possible AP across
LiOH cartridge caps. Direct ports

away from face

Transfer new cartridges to airlock
Transfer new batteries, as reqd, to airlock
Release EMU from AAP, posn as reqd

Unzip thermal cover, Velcro to top of EMU
Record used LiOH serial numbers
Update EMU CONSUMABLE/TOOL BATTERY TRACKING

Cue Card

-

==

][

EVA #

EV 1/EV 3

EV 2/EV 4

HS PART NO ITEMNO.

[
[

PART NAME

]
]

[

CUSTOMER PART NO - HSREP N

CUSTOMERORD ™ SERIALNO ~
~ P

11 ]

CONTRACT DATE OF MFR

g WD

IF EMU BATTERY TO BE REPLACED:

AW18H 8.

PWR/BATT CHGR EMU 1,2 BUS SEL (two) — OFF

DCM 9. VvPWR - SCU

CAUTION
Do not allow battery
to impact airlock wall

Remove used battery

(3

11. Holding new LiOH cartridge with aluminum plate serial number

16.
Else:
17.

retainer strap)

12. Close thermal cover zipper
13. Reinstall EMU in AAP

14. Place caps on used LiOH cartridge
15. Stow used batteries, LiOH in middeck lockers
If EMU batt(s) to be recharged:
Temp stow batt(s) in middeck

Stow used batt(s) in middeck lockers

TEMP FS 10-4

facing self, remove caps (left first), install LiOH (attach Velcro
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MIDDECK EMU BATTERY RECHARGE

INITIATE (15 min)

NOTE
Refer to REF DATA for specific plug—in location

1. Unstow middeck battery charger (as reqd)

2. Perform MIDDECK EMU BATTERY RECHARGE TERMINATE, as reqd |

3. vDC UTIL PWR - OFF

4. Configure battery(s), charger, and straps for charge
5. Connect charger cable(s) to battery(s)

6. Temp stow battery(s)/charger for charge

7. Connect power cable to utility outlet (as reqd)

8. DCUTIL PWR - ON

9. vON LED(s) - illuminated Red (only channels connected to a battery)
10. VREADY LED(s) — illuminated Green (10 sec) then blinking Green
11. Verify charger still charging prior to sleep (Red LED illuminated,

Green LED blinking)

NOTE
The absence of any active LEDs represents an
over—current or over—voltage condition that has
caused the charger to shut down or that the charger
has not been properly powered from the DC UTIL
PWR outlet. All protective conditions are resettable
by powering down the DC UTIL PWR outlet.

The Red ON LED will be illuminated and the Green
READY LED will continue to blink giving a positive
indication that the charger is still charging. A steady
Green READY LED coupled with an extinguished ON
LED indicates a completely charged battery. (The
Red ON LED will only be illuminated when the positive
current flow into the battery is greater than 0.6A)

Orbiter Power Input Cable

READY

ON

@) © READY

EMU Battery
Output Cables

A

* O}

—

—— GSE Test Port
(not in—flight)

TERMINATE (5 min)

12. When charge complete:
vON LED - notilluminated
VREADY LED - illuminated Green (not blinking)
DC UTIL PWR - OFF
Disconnect cable(s) from battery(s)
13. Install EMU batteries into EMUs; v'connector alignment, latch

(as reqd)
14. Stow charger (as reqd) 1 O 9

TEMP FS 10-5 EVA/109/FIN A



IN-SUIT EMU BATTERY RECHARGE/CHARGE VERIFICATION

INITIATE
If external airlock:
1. Retrieve, position SCUs; remove DCM covers
2. Connect SCUs to DCM, vlocked

AW18H 3. PWR/BATT CHGR EMU 1,2 BUS SEL (two) — OFF

MODE (two) =~ — CHARGE
BUS SEL (two) — MNA(MNB)

4. Continue charge as reqd:
Verification: 15 min, minimum
Full Charge: Up to 20 hr

TERMINATE
AW18H 5. vVPWR/BATT CHGR EMU INPUT AMPS < 1 for both EMUs

6. PWR/BATT CHGR EMU 1,2 BUS SEL (two) — OFF
MODE (two) =~ — OFF

If external airlock:
7. Remove SCU; install DCM cover
8. Stow SCU on AAP, Velcro to wall
EMU POWERDOWN
AW18D 1. AIRLK AUD PWR - OFF

AW18H 2. PWR/BATT CHGR EMU 1,2 BUS SEL (two) — OFF
MODE (two) =~ — OFF

AW82D 3. vEMU 1,2 H20 WASTE,SPLY tb (four) — CL
If external airlock:

4. Remove SCU:; install DCM cover
5. Stow SCU on AAP, Velcro to wall
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HELMET LIGHT/PGT BATTERY RECHARGE
INITIATE (10 min)

NOTE
Refer to REF DATA for specific plug—in location
LED Status Description
Blue light No battery is present, or a fault has occurred
Yellow light Battery is charging
Red light with a green light | Battery is too cold (< 50 degF) to start the fast charge
Red light Battery is too hot (> 50 degF) to begin or continue
charging
Green light Charging is completed and battery is ready

1. Unstow, asreqd: EHIP Charger(s)
Y—pwr cable(s)
PGT Battery Adapters
PGT Batteries
Helmet Light Batteries
2. vDC UTIL PWR - OFF
3. Plug Y—pwr cable into charger, then into orbiter pwr supply
4. DCUTIL PWR — ON
v Blue LEDs illuminated

* |f blue LEDs not illuminated:
* vDCUTIL PWR — ON
* |If blue LEDs still not illuminated:
*  DCUTIL PWR — OFF
*  Unplug Y—pwr cable from charger
IFM Pin Kit *  Change fuse (7.5A)
*  Plug Y—pwr cable into charger
*

DC UTIL PWR — ON

* ok ok ok K K X X

If charging helmet light batteries:
5. Install batteries into charger(s)

If charging PGT batteries, perform for each battery:
6. Install PGT battery adapter into charger (as reqd)
7. Release captive screw on PGT battery door using screwdriver
8. Pry open PGT battery door, rotate away from cavity
9. Remove battery jumper, temp stow

10. Remove cap from adapter cable, plug into battery
11. vYellow LED illuminated; temp stow charger

* |f yellow LED not illuminated, see chart below *

Indicator Problem Solution
Green and red LED Cold batt Leave batt installed in charger
illuminated (£50 degF) |(Batt will warm up and change
LED to yellow automatically)
Red LED illuminated Hot batt Remove batt, let cool to room
(=113 degF) |temp; reinstall batt after cooling
and vyellow LED illuminated
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TERMINATE (10 min)

NOTE
Refer to REF DATA for specific plug—in location

1. When green LED illuminated, remove batteries
If helmet light batteries charged:

2. Install batteries in lights

3. VEMU light ops

CAUTION
Do not stow EMU lights in locker
with batteries installed

If PGT batteries charged, perform for each battery:
4. Unplug battery from PGT battery adapter, reinstall cap on cable

NOTE
PGT Battery will not function
if jumper is not installed

Re—install battery jumper
Rotate battery door into place, tighten screw using screwdriver
Mark batteries “charged”, stow in locker
. Remove PGT battery adapter from charger (as reqd)
9. DCUTIL PWR - OFF
10. Stow as reqd:
EHIP Charger(s)
Y—pwr cable(s)
PGT Battery Adapters
PGT Batteries

N0

REBA BATTERY INSTALLATION (15 min)

1. Unstow REBA from Locker or charger
2. Remove EMU from AAP, as reqd
3. YGlove heater sw (two) — OFF

4. Remove REBA J1 connector cover

5. Install REBAs on EMUs

6. Route REBA sw pull tabs thru TMG loops

7. VREBA sw (one per EMU) — OFF

8. Connect EMU power harness to REBA (P1/J1)
9. Install EMU on AAP
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HELMET LIGHT BULB CHANGEOUT (15 min)

NOTE
Light assembly has several loose pieces
which may be spring loaded. Be prepared
to capture them during changeout

CAUTION
Handle bulbs with care. Do not
touch bulbs with bare hands
(could degrade bulb life span)

1. Remove battery from affected side of lights

2. Obtain, don Comfort Glove

3. Depress Faceplate; open Faceplate Sliders (two) on affected
side of lights

4. Remove Faceplate

5. Remove Reflector Housing by pulling straight out

6. Remove affected bulbs as reqd; replace

7. Mark, stow used bulbs

NOTE
Contacts on Spot Bulb may be difficult
to reseat fully into socket

8. Install Reflector Housing; seat Spot Bulb
9. Install Faceplate; lock Sliders (two)
10. |Install battery; VEMU light ops

Flood Bulb

Faceplate

Slider

\ Reflector Housing

Spot Bulb Reflector
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REBA BATTERY RECHARGE
INITIATE (10 min)

NOTE
Refer to REF DATA for specific plug—in plan location
LED Status Description

Blue No battery is connected

Yellow Charger is charging at least one of the five (5) strings in the fast
charge mode

Green Charging of all five strings is complete and charger is in the
topping or maintenance mode

Red An over—temperature fault has occurred in one or more of the

five (5) strings
Green and Red | One or more of the five (5) strings is less than 50 degF

(10 deg Celcius[C]) and the charger current is reduced to a
safe level until the cold strings are warmed

Blinking Yellow |If a battery is not connected, then a failure of the charger
circuitry has occurred. If a battery is connected, disconnect
the battery from the charger and check if the yellow LED is
extinguished and the blue LED is illuminated. If this occurs,
then there is a battery fault. If it does not occur and the
yellow LED continues to blink, then there is a failure with
the charger circuitry

1. Unstow (asreqd): REBA(S)
REBA Charger(s)
Y—pwr cable(s)
REBA Charger extension cable
2. vDC UTIL PWR - OFF
If in—suit recharge:
3. Plug Y—pwr cable into charger, REBA Charger extension cable
into Y—pwr cable, REBA Charger extension cable into orbiter
power supply

Else:

4. Plug Y—pwr cable into charger and orbiter power supply
5. DCUTIL PWR - ON

vBlue LEDs (two) illuminated

* If blue LED not illuminated:

* vDCUTIL PWR — ON

* vcb — cl

* Vv Cable connections mated

* If blue LED still not illuminated:

*  DCUTIL PWR — OFF

*  Unplug Y—pwr cable from charger
*  Change fuse (4.0 Amps)

*  Plug Y—pwr cable into charger

*  DCUTIL PWR — ON

REBA
Charger

T e N

REBA 6. VREBA sw (two) — OFF
7. Demate REBA jumper cables (two)
8. Mate Charge cables (two) to REBA jumper cables
REBA 9. vYellow LEDs (two) illuminated; temp stow charger on wall

Charger

* |f yellow LED not illuminated, see chart below *
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Indicator Problem Solution

Green and red LED Cold batt |Leave REBA connected to charger
illuminated (250 degF) | (REBA will warm up and change
LED to yellow automatically)

Red LED illuminated Hot batt Leave REBA connected to charger
(= 113 degF) | (REBA will cool and LED will
change to yellow automatically)

TERMINATE (10 min)

NOTE
Refer to REF DATA for specific plug—in plan location

When green LEDs (two) illuminated, disconnect REBAs from Charger
Mate REBA jumper cables
DC UTIL PWR - OFF
Stow (as reqd): REBA(S)
REBA Charger(s)
Y—pwr cable(s)
REBA Charger extension cable

PONE

FS 10-11 EVA/109/FIN A



This Page Intentionally Blank

FS 10-12 EVA/109/FIN A



POST EVA ENTRY PREP

TEMP FS 11-1
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POST EVA
ENTRY PREP

POST EVA ENTRY PREP (60 min)

NOTE
This procedure assumes EMUs 3,4 are installed on
starboard and port AAPs, respectively. EMUs 1,2 to be
installed on the floor and ceiling AAPs, respectively

AW18D 1. AIRLK AUD PWR - OFF
AW18H 2. PWR/BATT CHGR EMU 1,2 BUS SEL (two) — OFF
MODE (two) — OFF
AW82B 3. EV-1,EV-2 O2vlv (two) — CL
AW82D 4. vEMU 1,2 H20 WASTE,SPLY tb (four) — CL
5. Stowin FDF locker: DEPRESS/REPRESS (Cue Card)
Cuff C/L (four)
AllEMUs 6. Remove helmets, temp stow in middeck
If EMU TV or helmet lights:
7. Remove EMU TVs from helmet lights; stow
8. Remove EMU lights; temp stow in middeck
9. Disconnect waist rings
10. Disconnect Comm Caps (four), stow in LTA restraint bag pouches
11. Stow LCVGs in HUTs (do not mate to Multiple Water Connector)
12. Connect LTAs to HUTs
13. Install gloves (as reqd)
DCMs 14. vPURGE vlvs — op (up)
EMUs 3,415. Remove SCU; install DCM cover
16. Stow SCU on AAP; rebuckle straps
17. Remove EMUs from AAPs
18. Verify REBA power switch off (pull tab toward left arm of suit)
19. Remove REBAs from EMUSs; stow
20. Re-install EMUs on AAPs
21. Install SCOFs, lock helmet neck ring
22. Attach LTA restraint bags over LTA, suit arms; tighten straps
23. Attach LTA BIBs to LTA restraint bags; tighten straps
24. Install MWS baseplates (as reqd)
Airlock 25. Install HHF, ceiling AAP, floor AAP (as reqd)
26. Remove EVA Bag, HST Bag; stow (as reqd)
EMUs 1,227. Install LTA restraint strap (as reqd)
28. Install LTA restraint bag (as reqd)
29. Transfer EMUs to airlock
30. Install EMUs 1,2 on ceiling and floor AAPs, respectively
31. Attach LTA restraint bags over LTA, suit arms
32. Connect spring hooks (four) over suit shoulders to upper and lower
AAP attachment rings (four)
33. Tighten straps
34. Install EMUs 1,2 helmets, helmet covers
35. Install EMUs 3,4 helmets on HHF, lock; install helmet covers

CAUTION
To prevent possible equipment damage, do not
stow EMU lights in locker with batts installed

Cont next page 1 O 9
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Vol H
Inner
Hatch

36.
37.
38.

39.

Remove, mark batteries from helmet lights; stow in lockers
Stow EMU lights, EMU Equipment Bag(s), EVA Bag
Equal vlv (two) — NORM, install caps

= |f outer hatch leaking or integrity suspect: *
*  Equal vlv (two) — OFF, install caps *

Inform MCC, Post EVA Entry Prep complete
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EMU CONTINGENCY PROCS

DISPLAY LOSS DURING POWER TRANSFER (WARM RESTART) ... TEMP FS 12-2

VACUUM H20 RECHARGE (MANNED) . ........eeieeaaainn.. TEMP FS 12-2
LIOH REPLACEMENT (MANNED) . ...ttt e e 12-3
BATTERY REPLACEMENT (MANNED) . ... ...t e e 12-4
WATER DUMP . . . oo e e e 12-5
SCU SWAP (UNMANNED) . . ...ttt et e e e 12-6
NN =) 12-6
EMU COLD RESTART (MANNED) . ...t e 12-6
12.1 CHEMICAL CHECK/DECONTAMINATION . .....oviueeaiiann.. 12-7
CONTAMINATION TEST .« .ottt et e e 12-10
SAFER BATTERY CHANGEOUT .. ...\t e 12-11
BENDS TREATMENT ADAPTER (BTA) INSTALLATION (IN=SUIT) ............ 12-12
BTA PREP . ettt et e e e e 12-12
TREATMENT ...ttt 12-12
BENDS TREATMENT ADAPTER (BTA) INSTALLATION
(POST SUIT DOFFING) . ...ttt e e e e e 12-14
BTA PREP . .o ettt e 12-14
TREATMENT . ..ot 12-14
EMU RESIZE . ..ottt e e e e e e e 12-17
RESIZE/RECONFIG (HST=3B) . .. ...t FS CC 12-19
CONSUMABLE/TOOL BATTERY TRACKING .........cccouv.... FS CC 12-20
STS-109 (HST-3B) EMU CONTINGENCY RESIZE MATRIX ............. FS 12-21
DCM ORU CHANGEOUT . ...ttt e e e FS 12-22
PLSS ORU CHANGEOUT . ...ttt e FS 12-24
HUT ORU CHANGEOUT . ...ttt e FS 12-26
SOP ORU CHANGEOUT ...\ttt e FS 12-28
O2 LINE REMOVAL . . ..o e e FS 12-31
ACTUATOR REMOVAL . . ...t e e FS 12-34
DCM REMOVAL . ...ttt e e e e e FS 12-36
HUT/PLSS DISCONNECTION . ...ttt e e FS 12-39
CONNECTION .ttt e e e e FS 12-41
DCM INSTALLATION . ...ttt e e FS 12-43
02 ACTUATOR INSTALLATION . ...ttt e FS 12-46
LINE INSTALLATION . . . oot e FS 12-49
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EMU CONT
PROCS

EV

EV

EV

EV

DISPLAY LOSS DURING POWER TRANSFER (WARM RESTART)

DCM

AW18H
DCM

AW18H

DCM

AW18H
DCM

1. FAN - OFF
If PWR — SCU:

2. PWR/BATT CHGR EMU 1(2) BUS SEL — OFF (7 sec)

3. PWR - BATT
4. vDISPLAY - ‘O2 POS - XX
5. PWR/BATT CHGR EMU 1(2) MODE - PWR

BUS SEL — MNA(MNB)

6. VEMU INPUT 1(2) volts = 18.0-20.0
7. PWR - SCU
8. VDISPLAY - ‘02 POS — XX’
If PWR — BATT:
9. PWR - SCU

10. PWR/BATT CHGR EMU 1(2) BUS SEL - OFF (7 sec)

11. PWR - BATT
12. vDISPLAY - ‘O2 POS - XX
13. Ifreqd, FAN — ON

VACUUM H20 RECHARGE (MANNED)

DCM

MO13Q
MD(flr)
ML86B:C

AW82B
AW18H
DCM
R11L

L1
ML31C
R11L

AW82D

DCM

WARNING

Procedure should be used only if performing a contingency EVA

1. Perform AIRLOCK INGRESS, Cuff C/L, 43 (Close hatch, partially

engage latches)
2. vHelmet purge viv — cl, locked
3. VPURGE vlv — cl (dn)
4. VIATER - OFF
If external airlock:
5. VARLK H20 S/O VLV — OP (tb—OP)
6. VEMU O2 ISOL VLV - OP
7. vcb MNC EXT ARLK HTR LINE ZN 1,2 (two) — op
8. Remove DCM cover
9. Connect SCU to DCM
10. COMM mode — HL
11. vEV-1(EV-2) O2 vlv — OP
12. PWR/BATT CHGR EMU 1(2) BUS SEL — MNA(MNB)
13. PWR - SCU (fwd), WARN TONE

If SPLY H20 XOVR VLYV closed (tb—CL or bp) (water transfer config):

14. SPLY H20O TKA OUTLET - CL (tb—CL)
If SPLY H20 XOVR VLV open (tb—OP) (nominal config):
15. VRAD CNTLR OUT TEMP — NORM
16. VFLASH EVAP CNTLR PRI A,B (two) — OFF
17. SPLY H20O TKD OUTLET - CL (tb—CL)
18. SPLY H20 TKB OUTLET - CL (tb—CL)
VTKA OUTLET — CL (tb—CL)
TKC OUTLET — OP (tb—OP)
19. VEMU 1(2) H20 WASTE - CL (tb—CL)
SPLY — OP (tb—OP)

WARNING
02 will be off. 1V1 stand by inner hatch
Equal vilvs for emergency repress

20. O2 ACT - OFF, monitor SUIT P (VSUIT P > 3.6)

+ When SUIT P <3.6: *
x+  O2ACT - PRESS until SUITP=4.2-4.4 »
* — OFF *

21. STATUS: vH20 WP [B-15 psi and stable for [130 sec (indicates

charging complete), then:
02 ACT — PRESS until SUIT P =4.2-4.4
— EVA

TEMP FS 12-2
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TOP
HOOK HOOK
VELCRO VELCRO
EMU RESIZE/RECONFIG (HST-3B) EMU SIZE MATRIX (HST-3B)
SEMU (1) Arm (2a) Arm Cam | (2) Lower Arm | (2b) Wrist Cam HUT
Sizing Ring (All ORU)
Grunsfeld (EMU 1) SEMU 3013 0.5 Long 03 Long 03-Lg
Linnehan (EMU 2) SEMU 3010 - Short 06 Long 03-Lg
Newman (EMU 3) SEMU 3017 - Long 05 Long 03-Lg
Massimino (EMU 4) SEMU 3011 0.5 Long 05 Long 03-Lg
LTA (3a) (3) Adjust. (3b) | (4)Thigh | (5a) (5) Leg | (5b) Leg (6) Leg (7) Boot/Insert-
Brief | Waist Brief | Brief Sizing Thigh | Segment| Cam Sizing Ring Type
Waist Brief Upper Lower Ring Cam
L Cam Cam
™ Grunsfeld (EMU 1) Short 01 Long - Short 02 Long -——- 02/04-TS
(5a) Linnehan (EMU 2) Short 02 Short - Short 04 Long 15 02/06-BSI
Newman (EMU 3) Long 02 Long - Short 04 Long -——- 02/07-TS
LTA Leg/Boots (5b) Massimino (EMU4) | Long 02 Short - Short 04 Long 1.0 02/07-TS
H- Misc LCVG Vent Duct CCAICCEM PRIME BU GLOVE/SN FRESNEL
Arm/Leg/Boot Leg GLOVE/SN LENS
Grunsfeld (EMU 1) 04 12/05/04 04/317 6GF/6127 6F0/6108 -—-
EV1 EV 2 EV 3 EV 4 Linnehan (EMU2) | 06 15/10/05 04317 | 6BBI6093 6BBI6103  |-—-
B | VR Newman (EMU3) | 06 14710007 05311  |6NW/6131  |6NM/6126 |19
Massimino (EMU 4) 06 16/11/05 05/311 6BB/6102 6BB/6098 -
EMU EQUIPMENT SWAP (15 min)
1. Remove, transfer EMU TV/Helmet Lights 5. Fill drink bags, install, vVposn 7. VMFR handle configured
2. Replace Valsalva Devices, PosTEVA1[ 2 [ 3 4 | s POSTEVAL] 2 | 3 4 | s
apply anti—fog, if reqd
POSTEVA1 2 3 4 5
6. Replace PGT batteries 8. VHST Bag configured
3. Verify Cuff C/L on right side for PCU POSTEVALL 2 3 4 > POSTEVA1l 2 3 4 S
4. Vv EVA Bag stowage for next EVA
POSTEVA1 2 3 4 5
HOOK HOOK
VELCRO VELCRO EVA-4a/109/0/C
(reduced copy)
FS CC 12-19
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TOP
BACK OF ‘EMU RESIZE/RECONFIG (HST-3B)’ +
HOOK HOOK
VELCRO VELCRO
EMU CONSUMABLE/TOOL BATTERY TRACKING
EMU CONSUMABLES TRACKING
EMU 1 (Grunsfeld) EMU 2 (Linnehan) EMU 3 (Newman) EMU 4 (Massimino)
EVA | LiOH (SIN) | BATT (SIN) | H20O recharge 02 LiOH (S/N) | BATT | H20 recharge 02 LiOH (S/N) | BATT (S/N) | H20 recharge 02 LiOH (S/N) | BATT (S/IN) | H20 recharge 02
* * Tank C % Status * (SIN) Tank C % Status * * Tank C % Status * * Tank C % Status
(Start/Stop) (psi) * (Start/Stop) (psi) (Start/Stop) (psi) (Start/Stop) (psi)
1 / / / /
2 / / / /
3 / / / /
4 / / / /
5 / / / /
6 / / / /
PGT BATTERY TRACKING *Contact MCC with new serial numbers
EVA DAY PGT 1 PGT 2 A/L SPARES
1
2
3
4
5
6
EHIP BATTERY TRACKING
EVA DAY EV1/EV3 EV2/EV4 A/L SPARES
1
2
3
4
5
6
INVENTORY (Serial Numbers):
EMU LIOH EMU Batt EHIP Batt REBA Batt PGT Batt PRT Batt
2005-1126.59 e | 2020-1197.3g e 1357 1001 1009 1002 005
2011-1155.5g | 2023-1127.69 2023 1002 1010 1004 006
2012-1119.49 A| 2025-1152.89 e 2024 1003 1012 1009 007
2014-1160.0g e | 2027-1147.7g 2026 1004 1013 1010
2015-1174.7g e - 2027 1005 1011
2016-1195.0g e " 2028 1006 1019
2017-1145.0g e " 1010 1020
2019-1114.2g A n
+ MA9F STOWAGE HOOK HOOK
A Vol D STOWAGE
® EMU STOWAGE VELCRO VELCRO EVA-4b/109/0/B

(reduced copy)

FS CC 12-20
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STS-109 (HST-3B) EMU CONTINGENCY RESIZE MATRIX

FOR LOSS OF: EV1 (John) EV2 (Rick) EV3 (Jim) EV4 (Mike)
HUT/PLSS (Large Planar) (Large Planar) (Large Planar) (Large Planar)
1. UseEMU3 1. UseEMU4 1. UseEMU1 1. UseEMU?2
2.  Replace EV3 05 2.  Replace EV4 05 2.  Replace EV1 03 2. Replace EV2 06
arms with primary 03 arms with primary 06 arms with primary 05 arms with primary 05
arms (verify Red to arms (verify Red to arms (verify Red to arms (verify Red to
Right) Right) Right) Right)
3. Use primary LTA 3.  Use primary LTA 3.  Use primary LTA 3.  Use primary LTA
4. Swap EMU PLSS 4. Swap EMU PLSS 4. Swap EMU PLSS 4. Swap EMU PLSS
identifier stripe identifier stripe identifier stripe identifier stripe
LTA Brief (01 16M16_S) (02 16M16_L) (02 16L16_L) (02 16L16_S)
Use EV4 (02, Use EV4 (02, Use EV2 (02, Use EV2 (02,
16L16_S) LTA 16L16_S) LTA 16M16_L) LTA 16M16_L) LTA
2. Replace EV4 04 legs| 2. Replace EV4 04 2.  Replace EV2 04 2.  Replace EV2 04
and 1.0-in leg rings legs and 1.0-in leg legs and 1.5-in leg legs and 1.5-in leg
with primary 01 leg rings with primary 04 rings with primary 04 rings with primary 04
segments, 0.5-in legs, 1.5-in leg legs and primary legs, 1.0-in leg
thigh rings, 1.5-in leg rings, and primary boots rings, and primary
rings, and primary boots 3. Swap EMU identifier boots
boots 3. Swap EMU identifier stripe 3. Swap EMU identifier
3. Swap EMU identifier stripe 4.  \Verify cams stripe
stripe 4. Verify cams 4. Verify cams
4.  \Verify cams
3a-S[3b-S |5a-S | 5b-L [3a-S [3b-S [5a-S [ 5b_L [3a-L [3b-L |5a-S | 5b-L [3a-L [3b-S |52-5 [ 5b-L
Gloves (6FO) (6BB) (6NM) (6BB)
Use EV1 backup Use EV2 backup Use EV3 backup Use EV4 backup
LCVG (04, 04-Thermal (06, 06—Boot Sizing (06, 07—Thermal (06, 07—Thermal
Slippers) Insert Lg—Lg) Slippers) Slippers)
1. Use EV1 backup 1. UseEV4LCVG 1. Use EV3 backup 1. UseEV2LCVG
LCVG 2. Transfer. Biomed, LCVG 2. Transfer. Biomed,
2. Transfer. Biomed, dosimeter 2. Transfer. Biomed, dosimeter
dosimeter dosimeter
CCA (04/317) (04/317) (05/311) (05/311)
Use backup 04/317 Use backup 04/317 Use backup 05/311 Use backup 05/311
Lower Arm (03) (06) (05) (05)
Segment 1. UseEV1lbackup03 |1. UseEV2backup06 |1. Use backup 05 1. Use backup 05
2. Verify cams 2. Verify cams 2. Verify cams 2. Verify cams
2a-L | 2b-L 2a-s | 2b-L 2a-L | 2p-L 2a-L | 2p-L
Leg Segment | (02) (04) (04) (04)
1. UseEV1backup02 | 1. UseEV404leg 1. UseEV204leg 1. UseEV204leg
2. Verify cams segment segment segment
2. Use primary 1.5-in 2. Remove EV21.5-in | 2. Remove EV2 1.5-in
leg rings leg rings leg rings and use
3. Use primary boots 3. Use primary boots primary 1.0—in leg
4.  \Verify cams 4.  \Verify cams rings
3. Use primary boots
4.  \Verify cams
5a-s | 5b-L 5a-S | 5b-L 5a-S | 5b-L 5a-S | 5b-L
Boot L L L L
Use EV4 boot 1. UseEV4 boot 1. UseEV2boot 1. UseEV2boot
2. Insert BSI 2. Remove BSI 2. Remove BSI
3. Check bladder folds
Sizing Rings 0.5 Arm — Use EV4 1.5Leg — Use backup 0.5 Arm - Use EV1
1.0 Leg — Use backup

BOLD cam sizing indicates a change is necessary
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DCM ORU CHANGEOUT (75 min)

DCM

AW18H

PLSS

NOTE
Location callouts are given from the perspective of a
crewmember in the EMU.

This is a standalone procedure for removal/installation
of the DCM. Assumes the replacement DCM is stowed
without HUT attached

1. Unstow following ORU tools for DCM changeout:

ORU EMU Kit:
1/4” Torque Wrench (10 to 50—in/Ib) ... Drawer 1 Tray
Wrist Grounding Strap ............... Drawer 1 Tray (GPC Grounding

Strap Assembly)
1/4” Torque Wrench (40 to 200—in/Ib) .. Drawer 3 Tray

1/4” to 3/8” Adapter ................. Drawer 3 Tray
1/4” Drive Handle ................... Drawer 3 Tray
3/8” Universal Joint Drive . ........... Drawer 3 Tray
3/16” Hex Driver (3/8” Drive) . ......... Drawer 3 Tray
7/64" Hex Driver (1/4” Drive) . ......... Drawer 3 Tray
5/16” Open End Wrench ............. Drawer 4 Tray
3/8" x 4" Extension . ................. Breakout Box Locker

(part of Breaker Bar)
ORU EMU Kit:
5/32” Hex Ballnose Driver (5”)
1/4” Ballnose Hex Driver (3/8” Drive)
Teflon Squares
Lint—Free Wipes (EMU Servicing Kit)
Kapton Tape

DCM REMOVAL (30 min)
2.402 ACT - OFF
VPWR — SCU

3. PWR/BATT CHGR EMU 1,2 BUS SEL (two) — OFF
MODE (two) — OFF

4.VREBA sw — OFF, if installed
5. Remove EMU battery
6. Disconnect LTA, helmet, lower arms, gloves
7. Connect SCU to DCM, vVlocked
8. Perform O2 LINE REMOVAL
9. Perform O2 ACTUATOR REMOVAL
10. Perform DCM REMOVAL

DCM INSTALLATION (45 min)
11. Perform DCM INSTALLATION

12. Perform O2 LINE INSTALLATION

13. Perform O2 ACTUATOR INSTALLATION
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14. VHUT, DCM, PLSS hardware connected, restrained
15. Mate TMG on HUT, DCM, PLSS interfaces

16. Install EMU battery
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PLSS ORU CHANGEOUT (60 min)

DCM

AW18H

PLSS

NOTE

Location callouts are given from the perspective of a
crewmember in the EMU.

This is a standalone procedure for removal/installation
of the PLSS. Assumes the replacement PLSS is stowed
without HUT or DCM attached

1. Unstow following ORU tools for PLSS changeout:
1/4” Torque Wrench (10 to 50—in/Ib) ... Drawer 1 Tray
Wrist Grounding Strap .. ............. Drawer 1 Tray (GPC Grounding
Strap Assembly)
1/4” Torque Wrench (40 to 200—in/Ib) .. Drawer 3 Tray

1/4” to 3/8” Adapter ................. Drawer 3 Tray
1/4” Drive Handle ................... Drawer 3 Tray
3/8” Universal Joint Drive . ........... Drawer 3 Tray
3/16” Hex Driver (3/8” Drive) . ......... Drawer 3 Tray
7/64" Hex Driver (1/4” Drive) . ......... Drawer 3 Tray
5/16” Open End Wrench ............. Drawer 4 Tray
3/8" x 4" Extension . ................. Breakout Box Locker

(part of Breaker Bar)
ORU EMU Kit:
5/32” Hex Ballnose Driver (5”)
1/4” Ballnose Hex Driver (3/8” Drive)
Teflon Squares
Lint—Free Wipes (EMU Servicing Kit)
Kapton Tape

PLSS REMOVAL (30 min)
2.402 ACT - OFF
VPWR — SCU

3. PWR/BATT CHGR EMU 1,2 BUS SEL (two) — OFF
MODE (two) — OFF

4.VREBA sw — OFF, if installed
5. Remove EMU battery, disconnect power harness, remove REBA
6. Disconnect LTA helmet, lower arms, gloves
7. Connect SCU to DCM, Vlocked
8. Perform O2 LINE REMOVAL
9. Perform O2 ACTUATOR REMOVAL
10. Perform HUT/PLSS DISCONNECTION

PLSS INSTALLATION (30 min)
11. Perform HUT/PLSS CONNECTION

12. Perform O2 LINE INSTALLATION
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13. Perform O2 ACTUATOR INSTALLATION

14. VHUT, DCM, PLSS hardware connected, restrained
15. Mate TMG on HUT, DCM, PLSS interfaces

16. Install EMU battery

17. Install REBA

18. Connect Power Harness to REBA
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HUT ORU CHANGEOUT (120 min)

DCM

AW18H

PLSS

NOTE
Location callouts are given from the perspective of a
crewmember in the EMU.

This is a standalone procedure for removal/installation of
the HUT. Assumes the replacement HUT is stowed with-
out PLSS or DCM attached

1. Unstow following ORU tools for HUT changeout:
1/4” Torque Wrench (10 to 50—in/Ib) ... Drawer 1 Tray
Wrist Grounding Strap ............... Drawer 1 Tray (GPC Grounding
Strap Assembly)
1/4” Torque Wrench (40 to 200—in/Ib) .. Drawer 3 Tray

1/4” to 3/8” Adapter ................. Drawer 3 Tray
1/4” Drive Handle ................... Drawer 3 Tray
3/8” Universal Joint Drive . ........... Drawer 3 Tray
3/16” Hex Driver (3/8” Drive) . ......... Drawer 3 Tray
7/64" Hex Driver (1/4” Drive) . ......... Drawer 3 Tray
5/16” Open End Wrench ............. Drawer 4 Tray
3/8" x 4" Extension . ................. Breakout Box Locker

(part of Breaker Bar)
ORU EMU Kit:
5/32” Hex Ballnose Driver (5”)
1/4” Ballnose Hex Driver (3/8” Drive)
Teflon Squares
Lint—Free Wipes (EMU Servicing Kit)
Kapton Tape

HUT REMOVAL (60 min)
2.402 ACT - OFF
VPWR — SCU

3. PWR/BATT CHGR EMU 1,2 BUS SEL (two) — OFF
MODE (two) — OFF

4.VREBA sw — OFF, if installed
5. Remove EMU battery
6. Disconnect LTA, helmet, lower arms, gloves
7. Connect SCU to DCM, Vlocked
8. Perform O2 LINE REMOVAL
9. Perform O2 ACTUATOR REMOVAL
10. Perform DCM REMOVAL
11. Perform HUT/PLSS DISCONNECTION

HUT INSTALLATION (60 min)
12. Perform HUT/PLSS CONNECTION

13. Perform DCM INSTALLATION
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14. Perform O2 LINE INSTALLATION

15. Perform O2 ACTUATOR INSTALLATION

16. VHUT, DCM, PLSS hardware connected, restrained
17. Mate TMG on HUT, DCM, PLSS interfaces

18. Install EMU battery
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SOP ORU CHANGEOUT (40 min)

ORU
Maint
Kit

DCM

AW18H

PLSS

SOP

NOTE
Location callouts are given from the perspective of a
crewmember in the EMU.

This is a standalone procedure for the removal, installation
of the SOP. Assumes the replacement SOP is stowed
without the PLSS

1. Unstow following:

1/4” to 3/8” Adapter ................. Drawer 3 Tray
1/4” Torque Wrench (10 to 50—in/Ib) ... Drawer 1 Tray
Wrist Grounding Strap ............... Drawer 1 Tray

(GPC Grounding Strap Assembly)
SOP Tool (3/16" Hex Driver)
Kapton Tape
EMU Scissors
Electrical Connector Cap
02 Line Protective Cap
Manual Override Protective Cover

SOP REMOVAL (20 min)
2.402 ACT - OFF
VPWR — SCU

3. PWR/BATT CHGR EMU 1,2 BUS SEL (two) — OFF
MODE (two) — OFF

4.VREBA sw — OFF, if installed
5. Disconnect waist ring, temp stow LTA
6. Remove REBA

7. Remove TMG from PLSS/SOP interfaces

CAUTION
A wrist grounding strap must be donned and connected
prior to handling electrical connectors on the EMU. The
strap may be removed after connector mate/demate is
complete

8. Don wrist grounding strap, attach to metal structure on AAP

9. Disconnect SOP Pressure Transducer (P32), cover mating halves with Kapton
tape

10. Cut lacing tape at cable tie—down points (two)
11. Velcro SOP pressure transducer out of the way
12. Doff wrist grounding strap

13. Loosen SOP attachment screws (seven) using 3/16” Hex Driver (6”)
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SOP

PLSS

SOP

PLSS

SOP

PLSS

CAUTION
Take care to not lose or damage PLSS
vent tube O-ring during this procedure

14. Grasp ends of SOP housing and pull straight off PLSS
15. Install protection tool under SOP manual override

16. Cover vent tube openings with Kapton Tape

17. Seal SOP O2 line with Kapton Tape

18. Record serial number of SOP

19. Mark, temporarily stow SOP

SOP INSTALLATION (20 min)
20. Unstow replacement SOP

21.VORU PLSS TMG removed from SOP interfaces
22.VPLSS/SOP mounting holes for debris, damage
23.VSOP for contamination, damage

24. Remove protective cap from PLSS vent tube, inspect PLSS vent tube for debris,
damage

25. Inspect PLSS vent tube O-ring for damage, replace vent tube O-ring as reqd
26. Remove Kapton tape from SOP O2 line, inspect SOP O2 line for debris, damage
27. Remove protection tool from manual override

28. VShear plate mounting screws (twelve) installed

CAUTION
Take care to avoid damaging or rubbing the
vent tubing during the following operations

29. Grasp ends of SOP housing, align SOP fitting with PLSS vent tube
30. Install SOP on PLSS
31. Engage the first few threads of captive screws (seven), hand tighten screws

32. Tighten captive screws (seven) using 3/16” Hex Driver (6”) (Torque: 28 in—Ib)

CAUTION
A wrist grounding strap must be donned and connected
prior to handling electrical connectors on the EMU. The
strap may be removed after connector mate/demate is
complete

33. Don wrist grounding strap, attach to metal structure on AAP

34. Connect SOP pressure transducer (P32)
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35. Doff wrist grounding strap

36. Reinstall TMG on PLSS and SOP interfaces

37. Perform EMU POWERUP (EMU MAINT/RECHARGE)
38. Unstow SCOF from EMU Equipment Bag, install and lock

DCM 39. VSTATUS: SOP P: 5800 to 6800, cycle to Suit P

EMU

1

2

39. SOP P

40.VSOP gauge 5800 to 6800, note SOP interstage gauge

EMU

1

2

40. SOP GAUGE

INT GAUGE

41. While depressing SOP manual override (50 sec maximum)

VSOP interstage gauge < 600

DCM VSTATUS: SUIT P: 3.4 to 3.9 and stable
EMU 1 2
41. SUIT P
INT GAUGE

42. Remove SCOF, stow in EMU Equipment Bag
43. Perform EMU POWERDOWN (EMU MAINT/RECHARGE) as reqd

44. Perform steps 21 thru 36 on alternate EMU, if reqd
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O2 LINE REMOVAL

AW82B  1.VEV 1(2) O2 viv — CL
2. PWR - BATT

UIA 3. VHelmet disconnected
4. O2ACT -1V

When O2 P reads 100 psi:
5. O2 ACT - OFF

6. PWR -SCU

NOTE
The following steps will vent oxygen from
the EMU in order to depressurize the EMU
02 tanks prior to removal of the O2 line

7. Unzip the left TMG tunnel

DCM 8. Loosen captive screws (four) ccw using 7/64” Hex Driver (1/4” Drive) and 1/4”
Drive Handle to remove TCV cover
Refer to figure 1 for screw location
Secure cover to DCM

9. Peel back TMG to access left side of DCM

WARNING
Maintain alignment of O2 line during removal
to avoid damage to the bore. Be careful not
to contact “O2 wetted” surface

10. Loosen captive screws (three) ccw using 5/32” Hex Bullnose Driver (5”) and
1/4” Ratchet with 1/4” to 3/8” Adapter to detach O2 line from DCM mounting
plate

Refer to figure 2

11. Seal the open end of the O2 line with a Teflon square and Kapton tape
12. Secure O2 line to PLSS using strap in TMG

13. Seal open filter on the DCM mounting plate with a Teflon square and Kapton
tape

14. Remove SCU; install DCM cover

15. Stow SCU on AAP, Velcro to wall
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Washers

Control Housing 3 PLACES

Captive screws
3 PLACES

O2 Fill-line Assy

Captive screws
3 PLACES

SIDE VIEW OF DCM

Figure 2.— O2 line location.
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02 ACTUATOR REMOVAL
DCM 1.\TCV cover removed

If reqd, perform the following:
2. Unzip the left TMG tunnel

DCM 3. Loosen captive screen (four) using 7/64” Hex Driver (1/4” Drive) and
1/4” Drive Handle to remove TCV cover
Refer to figures 1 and 2
Secure cover to DCM

CAUTION
A wrist grounding strap must be donned and connected prior
to handling electrical connectors on the EMU. The strap may
be removed after connector mate/demate is complete

Don wrist grounding strap, attach to metal structure of AAP

DCM Disconnect P-37 from J-37 by pushing the rotary assist tab ccw

o o &

Apply Kapton tape to connector and receptacle
7. Doff wrist grounding strap

8. Loosen captive screws (two) using 7/64” Hex Driver (1/4” Drive) and 1/4” Drive
Handle to demate O2 actuator from DCM as shown in figure 1

PLSS 9. Restrain O2 actuator using snap strap on PLSS TMG

Figure 1.— O2 actuator and P37 location.
FS 12-34 EVA/109/FIN A



+ o]
©-1-@
+ O @ '
1 1®)
* gz -
- ’Q‘Q .
® ¢ NG

, N n J-37

P-37

Captive screws
3 PLACES

P-37 Connector

Captive screws
2 PLACES

02 Fill-line Assy

SIDE VIEW OF DCM

Figure 2.— O2 actuator and P37 location.
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DCM REMOVAL

HUT

PLSS

DCM

HUT

DCM

HUT

DCM

1

10.

11

12.

13.

14,

15.

. Unzip the right TMG tunnel

CAUTION
A wrist grounding strap must be donned and connected prior
to handling electrical connectors on the EMU. The strap may
be removed after connector mate/demate is complete

Don wrist grounding strap, attach to metal structure on AAP

NOTE
Do not demate the electrical connectors at the DCM

Demate electrical connectors (two) at the PLSS connector bracket
Cover electrical connectors, receptacles with Kapton tape

Doff wrist grounding strap

COMM mode — PRI

Loosen captive screw (two) from the upper and lower DCM mounts using 5/32”
Ballnose Driver (5”) with 1/4” Ratchet with 1/4” to 3/8” Adapter

Remove front tube shield from inside HUT at the HUT/DCM interface pad by
demating Velcro

Disengage slide—locks (two) on DCM installation screws

Loosen mounting screws (four) using 3/16” Hex Driver, 4” Ext, and 1/4”
Ratchet with 1/4” to 3/8” Adapter

.Screws completely backed out
Carefully separate DCM from HUT

Inspect HUT/DCM interface pad for water
If water present, dry with lint—free wipes

Reinstall tube shield inside HUT

Mark, temporarily stow removed DCM
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Figure 1.— HUT upper and lower DCM mounts.
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Figure 3.— HUT upper DCM mount.
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HUT/PLSS DISCONNECTION

HUT 1. Unzip the right HUT TMG tunnel

CAUTION
A wrist grounding strap must be donned and connected prior
to handling electrical connectors on the EMU. The strap may
be removed after connector mate/demate is complete

2. Don wrist grounding strap, attach to metal structure on AAP

NOTE
Do not demate the electrical connectors at the DCM

PLSS 3. VElectrical connectors (two) demated from PLSS connector bracket

If required, perform following:
4. Don wrist grounding strap, attach to metal structure on AAP

NOTE
Do not demate the electrical connectors at the DCM

PLSS 5. Demate electrical connectors (two) at the PLSS connector bracket
6. Cover electrical connectors, receptacles with Kapton tape
7. Close the right HUT TMG tunnel

HUT 8. On upper left shoulder of HUT, disconnect P10 from J10 by pushing the rotary
assist tab ccw, restrain P10 to PLSS TMG

9. Unzip left TMG tunnel

10. In the left TMG tunnel, remove power harness connector from covering,
disconnect P5 from J5

11. Doff wrist grounding strap
12. Remove upper tube shield from inside HUT at the HUT/PLSS interface pad
13. Disengage slide—locks (two) on the HUT/PLSS interface pad

14. Loosen mounting screws (four) ccw using 1/4” Ballnose Hex Driver (3/8” Drive)
with 3/8” Universal Drive, 4" Ext, and 1/4” Ratchet with 1/4” to 3/8” Adapter
Refer to figure 1

PLSS 15. Demate the TMG tunnels from the PLSS interface
16. Verify no items restraining the HUT to the PLSS

HUT 17. Tip HUT forward to clear alignment pin; carefully lift and separate the HUT
from the PLSS

18. Inspect HUT/PLSS interface pad for water
If water present, dry with lint—free wipes

19. Cover PLSS interface with bagging; secure with Kapton tape
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20. Reinstall tube shield inside HUT

21. Mark, temporarily stow removed HUT/PLSS

Figure 1.— HUT/PLSS interface captive screws (with tube shield).
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HUT/PLSS CONNECTION

HUT

PLSS

HUT
PLSS

HUT

HUT

1.

2.

10.

11

12.

13.

14,

15.

16.

17.

18.

Record serial number of replacement HUT/PLSS
If reqd, install replacement PLSS in AAP

Remove Kapton tape and Teflon squares from interfaces

Inspect PLSS interface plate for water
If water present, dry with lint—free wipes

Verify PLSS interface plate free of corrosion, nicks, cuts, abrasions, flat spots
Verify all O—seals are present with no damage

Verify HUT is free of unrestrained items

Verify TMG is not blocking PLSS interfaces

Remove rear tube shield from inside HUT at the HUT/PLSS interface pad

Verify HUT/PLSS interface pad free of debris, damage, restricted
passageways

.\Captive screws (four) are backed out

CAUTION
If there is any interference during mating of HUT to PLSS,
stop until interference can be resolved. Avoid kinking of the
02 line and actuator cable during HUT installation

NOTE
Steps 12 and 13 are performed simultaneously

Carefully position the replacement HUT above the PLSS interface plate

Lower HUT onto PLSS, engaging HUT lower mounts (trailer hitches) on PLSS
mounting bolts

Verify alignment pin on HUT interface pad aligns with PLSS interface plate
Verify HUT lower mounts engaged by pulling HUT forward

Hand tighten captive screws (four) in cross pattern

Torque HUT captive screws (four) in cross pattern to 160 in—Ib using
1/4” x 6” Ballnose Hex Driver and 1/4” Torque Wrench with 1/4” to 3/8”
Adapter

Engage slide—locks (two)

Reinstall tube shield inside HUT

CAUTION
A wrist grounding strap must be donned and connected prior
to handling electrical connectors on the EMU. The strap may
be removed after connector mate/demate is complete

Don wrist grounding strap, attach to metal structure on AAP
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HUT

HUT

PLSS

19. Connect P10 to J10 using alignment marks near neck ring on upper left

shoulder

If DCM already installed

20.

21.

22.

23.

24,

Unzip left HUT TMG tunnel
Route O2 line, O2 actuator, and power harness connector thru tunnel for
proper positioning

In the left TMG tunnel, connect P5 to J5, install in cover
Close TMG tunnel

Unzip right TMG tunnel
Route electrical connectors thru tunnel for proper positioning
Close TMG tunnel

Connect electrical connectors (two) on DCM to PLSS connector bracket
(yellow—to—yellow, blue—to—blue)

Doff wrist grounding strap

Figure 1.— HUT/PLSS interface captive screws (with tube shield).
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DCM INSTALLATION
DCM 1. Record serial number of replacement DCM
HUT 2. Remove front tube shield from interior of HUT

DCM/ 3. Verify bagging, Kapton tape removed from HUT/DCM interface plate
HUT

DCM/ 4. Inspect HUT/DCM interface plate for water
HUT If water present, dry with lint—free wipes

5. Verify HUT/DCM interface pad free of corrosion, nicks, cuts, abrasions, flat
spots, presence of all O—seals

HUT 6. Using hands, run the adjustable nut on HUT upper DCM mount (cw) flush with
boss on HUT; do not tighten
Using hands, run the adjustable nut on HUT lower DCM mount (cw) flush with
boss on HUT; do not tighten
Refer to figures 1 and 2

\]

.\Captive screws (four) are backed out at HUT/DCM interface pad

CAUTION
If there is any interference during the mating of the DCM to
HUT, stop until interference can be resolved

8. Ensure adequate clearance around the DCM upper mount
DCM 9. Verify TMG is not blocking HUT/DCM interfaces
10. Carefully align DCM to HUT
Verify HUT interface pad and DCM interface plate aligned and flat
HUT 11. Hand tighten HUT captive screws (four) in cross pattern
12. Tighten captive fastener in upper DCM mounting bracket, 2 to 3 turns cw
13. Tighten captive fastener in lower DCM mounting bracket, 2 to 3 turns cw

14. Torque HUT captive screws (four) in cross pattern to 80 in—Ib using 3/16” Hex
Driver (3/8” Drive), 4” Ext, and 1/4” Torque Wrench with 1/4” to 3/8” Adapter

15. Engage slide—locks (two)

16. Reinstall front tube shield to interior of HUT at HUT/DCM interface pad by
mating Velcro

17. Back out adjustable nuts so they are flush against upper and lower captivation
boss, if reqd; do not tighten

18. Hold adjustable mounts (two) in place with 5/16” Open End Wrench
Tighten captive fasteners on upper and lower mounts to 35 in—Ib using 5/32”
Ballnose Hex Driver (57), 4” Ext, 1/4” Torque Wrench with 1/4” to 3/8” Adapter
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PLSS

19.

20.

21.

22.

23.

24,

CAUTION
A wrist grounding strap must be donned and connected prior
to handling electrical connectors on the EMU. The strap may
be removed after connector mate/demate is complete

Don wrist grounding strap, attach to metal structure on AAP
Remove Kapton tape from electrical connectors
Verify right TMG tunnel unzipped

Connect electrical connectors (two) on DCM to PLSS connector bracket
(yellow—to—yellow, blue—to—blue)

Doff wrist grounding strap and disconnect from AAP

Route electrical connectors through the tunnel for proper positioning
Close right TMG tunnel

2 PLACES

Figure 1.— HUT upper and lower DCM mounts.
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Figure 2.— Upper and lower DCM mounts.
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02 ACTUATOR INSTALLATION
DCM 1. Verify TCV cover removed

If not already complete, perform the following:
2. Unzip the left TMG tunnel

DCM 3. Loosen captive screws (four) ccw using 7/64” Hex Driver (1/4” Drive) and
1/4” Drive Handle to remove TCV cover
Refer to figures 1 and 2
Secure cover to DCM

4, Unstow O2 actuator

5. Install O2 actuator on DCM by aligning the slot with the tab on the alignment
bracket as shown in figure 1

6. Tighten captive screws (two) cw using 7/64” Hex Driver and 1/4” Torque
Limiting Drive, torque 9-10 in—Ib

CAUTION
A wrist grounding strap must be donned and connected prior
to handling electrical connectors on the EMU. The strap may
be removed after connector mate/demate is complete

7. Don wrist grounding strap, attach to metal structure on AAP
8. Remove Kapton tape from P-37

9. On left side of DCM housing, connect P—37 to J37 using alignment marks;
tighten rotary assist tab cw

10. Doff wrist grounding strap
11. Unstow, install TCV cover

12. Tighten captive screws (four) cw in cross pattern torque to 10 in—lb using
7/64” Hex Driver (1/4” Drive), 1/4” Torque Limiting Drive

13. Route O2 actuator thru tunnel, close left TMG tunnel
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Figure 1.— O2 actuator and P37 location.
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Figure 2.— TCV cover.
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O2 LINE INSTALLATION
PLSS 1. Unstow O2 line
2. Remove the Kapton tape and Teflon square from O2 line

3. Inspect O2 line for debris or damage that could preclude installation
Inspect DCM O-seal and backup rings

DCM 4. Verify TCV cover removed

If not complete, perform following:
5. Unzip left TMG tunnel

DCM 6. Loosen captive screws (four) ccw using 7/64” Hex Driver (1/4” Drive) and
1/4” Drive Handle to remove TCV cover
Refer to figures 1 and 2 for screw location
Secure cover to DCM

7. Peel back TMG to access left side of DCM

CAUTION
Maintain alignment of O2 line during installation to avoid damage
to the bore and avoid contact with “O2 wetted” surfaces

8. Install O2 line onto DCM mounting plate, hand tighten captive screws (three)

9. Torque captive screws (three) to 35 in—Ib using 5/32” Ballnose Hex Driver (57),
1/4” Torque Wrench with 1/4” to 3/8” Adapter to get 35 in—Ib

10. Route O2 line thru tunnel
If reqd, close left TMG tunnel
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Figure 2.— TCV cover.
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WORKAROUNDS CRIBSHEET

Note:
Only one fastener per system may be failed without a GO from MCC.
Anomaly Action Min Rgmt
SA-2 on HST
1. HST fwd/aft latch fails to retract e RMS EV: After HST PFR installed at SA worksite, Mnvr to
failed latch. WARNING: Avoid contact with safety wire on
latch strut rod ends (sharp edges). CAUTION: For +V2,
avoid contact with waveguide.
¢ Inspect for debris or damage
e Rotate override interface slowly using EVA Ratchet, CCW,
MTL 38, 6-in rigid, 1 1/3 turns max
¢ If no joy, go to “PDM fails to retract: interference with SA-2
seating into HST latches” cribsheet
2. PDM fails to retract:
- <Yiturn at interface (PDM linkage | Retry using increased torque (failure 8 ft-lbs). Be prepared to
still over center) control SA-2 if internal resistance breaks free
- > Y, turn at interface Use handrails to manually stow PDM (13 Ibs max can be
applied at fwd handrails, 40 Ibs max at aft handrails)
- Interference w/ SA-2 seating Deploy PDM to 15° position (marked on PDM); engage PDM | PDM lock
into HST latches lock. Stow on RAC and engage SADA clamp. Release PDM | not req'd for
lock, seat SA-2 landing
3. PDM lock fails to engage ¢ Verify PDM STOWED indicator aligned with edge of PDM Not req'd
housing for landing
e Apply increased torque until lock is ON or failed (failure 23
ft-1b)
o If failed or no joy, continue without PDM locked. NOTE:
PDM unrestrained during translation.
4. Hinge pins protrude into EVA WARNING: Hinge pins protruding 3-in or less from edge of
worksite blanket are sharp points.
If needed bend hinge pins for clearance.
5. HST SADA clamp fails to open
- No breakaway Retry ¥ turn using PGT: B2, 5.5. After breakaway, reset
PGT MTL to 2.5, continue
- % - 16 turns Retry using PGT: A3, 10.5 (failure 6 ft-Ibs). Perform SADA
CLAMP REPLACEMENT
-> 16 turns Report PGT displayed torque. Continue with SA-2 removal.
NOTE: MCC to determine if SADA clamp to be replaced
SA-2 on RAC
1. Fwd/ aft latch pip pin fails to remove | e If push/pull mechanism binding, strike pip pin drive-out
feature with hammer.
o Else, retract latch to remove load using EVA ratchet CCW,
MTL 23, short adj
2. Fwd / aft latch pip pin fails to stow No action. Pip pin does not need to be secured for landing.
3. SA-2 fails to stow in fwd/aft latches If fwd/aft latches not fully open, retract using EVA ratchet
CCW, MTL 23, short adj
4. Aft latch fails to engage ¢ Disengage latch, reattempt All latches
e Disengage latch, increase MTL to 38; reattempt for 1 ¥4
turns only. Decrease MTL to 23 for remaining ¥ turn.
5. Fwd latch fails to engage NOTE: If SA-2 fwd latch interface is too far aft it will self All latches
align. If interface is too far fwd the latch will jam or miss.
« |f pawl contacting latch fitting (possible misalignment of fwd
latch fitting), disengage fwd latch, align fwd latch fitting.
Re-engage fwd latch
¢ Else, disengage latch, reattempt
¢ Disengage latch, increase MTL to 38; reattempt for 1 ¥4
turns only. Decrease MTL to 23 for remaining ¥ turn.
6. Fwd constraint pip pin fails to Knock out pip pin using hammer and probe by impacting All latches

remove

inner shaft. Return to airlock. Use spare pip pin (below port
fwd constraint latch).
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WORKAROUNDS CRIBSHEET

Note:
Only one fastener per system may be failed without a GO from MCC.
Anomaly Action Min Rgmt
SA-2 on RAC (cont.)
7. Fwd constraint bolt fails to engage Torque other bolt 1of2
8. SADA clamp spindle lock fails to Disengage SADA cover bolt 9 turns using PGT: A2, CCW 2,
release 5.5. Open cover. After SA-2 stowed and SADA clamp driven,
close cover. Engage lid bolt using PGT: A2, CW 2, 2.5
9. SADA clamp fails to engage ¢ Disengage SADA clamp, realign SA-2 and retry.
e If no joy, retry using PGT: B2, CW 2, 5.5 (failure 6 ft-Ib);
verify proper final torque (no free spinning bolt) and
indicator closed
10. Connector fails to install onto ¢ Disengage keyway bolt using PGT: A3, 10.5, 1 turn;
connector stowage bracket reattempt
e If ball spring plunger not engaged (bracket not soft
docked), engage keyway bolts (2) using PGT: A3, 10.5to
hard-stop
DBA on HST
1. W, X, Y, or Z keyway bolt fails to NOTE: Only 1 keyway bolt per connector can be failed. For | 1 of 2
release 1, retry using PGT: A4, CCW 2, 23.5 (failure 15.6 ft-lb)
2. W, Y, or Z drive stud fails to o If keyway bolt interference with bracket, backout bolt 6
release turns total, retry drive stud (failure 11.6 ft-Ib)
o If keyway bolt interference with connector spring, engage
bolt 1 turn, retry drive stud
¢ If no joy, retry while manually assisting removal of bracket
on binding side
3. Xdrive stud fails to release o If keyway bolt interference with bracket, backout bolt 6
turns total, retry drive stud
o If keyway bolt interference with connector spring, engage
bolt 1 turn, retry drive stud
e If no joy, retry while manually assisting removal of bracket
on binding side
¢ If no joy, retry using PGT: A3, CCW 1, 10.5 (failure 11.6 ft-
Ib)
4. W bracket drive stud shears
- w/ drive stud protruding from o Attempt drive stud removal w/ vise grips. If joy, v MCC for | Drive stud
receptacle lube requirement and 1
e If no joy, remove drive stud on SA-3 W bracket using PGT: | keyway or 2
A2, CCW2, 15.5, #10 torque-set tip while restraining nut w/ | keyways
EVA ratchet, IFM Y4-in socket
¢ Manually mate W connector bracket until retaining rings (4)
on top side of W bracket lift off surface of bracket (~18 Ibs).
While holding bracket down, engage keyway bolts (2)
using PGT: A3, 10.5, 5 turns
- w/o drive stud protruding Manually mate W connector bracket per instructions listed
above
5. Y or Z bracket drive stud shears No impact
6. X bracket drive stud shears No action for DBA. For DBA-2 manually mate X connector Drive stud
bracket until retaining rings (4) on top side of X bracket lift off | and 1
surface of bracket (~18 Ibs). While holding bracket down, keyway or 2
engage keyway bolts (2) using PGT: A3, 10.5, 5 turns keyways
7. DBA J-bolt fails to release Retry using PGT: A4, CCW 2, 23.5 (failure 15.6 ft-Ibs) 3o0f4
DBA-2 on HST
1. DBA-2 J-hook or J-bolt fails to Engage and torque remaining J-bolts (3) 3of4
engage

2. W or X bracket drive stud fails to
engage
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WORKAROUNDS CRIBSHEET

Note:
Only one fastener per system may be failed without a GO from MCC.
Anomaly Action Min Rgmt
DBA-2 on HST (cont)
- <3.5turns Fully disengage drive stud, inspect, retry (failure 11.6 ft-lbs) Drive stud
and 1
keyway or 2
keyways
- >3.5turns No action for drive stud. Verify retraining rings (4) on top side | Drive stud
of bracket lift off surface of bracket. Engage keyway bolts (2) | and 1
keyway or 2
keyways
3. W or X bracket keyway bolt fails to Only one required. If neither engaged, retry using PGT: A4, Drive stud
engage CW 2, 23.5 (failure 13.8 ft-Ibs) and 1
keyway or 2
keyways
DBA / DBA-2 on RAC
1. DBA-2 J-bolt fails to release For one bolt only, retry using PGT: A4, CCW 2, 23.5 (failure 2 of 4 for
15.6 ft-Ibs). landing (1
per side)
2. DBA-2 soft docks interfere with Bend soft dock clips to clear interference
removal
3. DBA fails to seat on RAC Retry, seating DBA “Z connector” end first and forcing shear 2 of 4 for
pin on other end of stowage bracket to retract. landing (1
per side)
4. DBA J-bolt fails to engage Engage other J-bolts. 2 of 4 req'd. 2 of 4 for
landing (1
per side)
SA-3 on RAC
1. Latch 1 fails to release o If < 4.0 turns, verify socket fully engaged (launch lock
released w/ short/long adj., 6-in. rigid, 6-in. wobble)
e If no joy or > 4.0 turns, retry using PGT: RCCW, 30.5 (¥
PWR OFF) or EVA ratchet w/ cheater bar (failure 135 ft-Ib)
¢ If no joy, using PGT: A6, CCW 2, 30.5 tether to and release
EVA cont. bolts (2 on Y-axis) 13+ turns (failure 111.2 ft-Ib).
Using PGT: A3, CCW 2, 10.5 release captive EVA cont.
bolts (3 on Z-axis) 12 turns (failure 15.0 ft-Ib). Lift SA-3 4-
inches, slide away from Latch 1 (towards latch 3) to clear
guide chute and latch 1 housing. Continue removal
2. Latch 2, 3 or 4 fails to release » Verify socket fully engaged (launch lock released w/
short/long adj., 6-in. rigid, 6-in. wobble)
« If no joy, retry using PGT: RCCW, 30.5 (Y PWR OFF) or
EVA ratchet w/ cheater bar (latch 2/4 -failure 135 ft-lb,
latch 3 — failure 82.8 ft-lbs)
¢ If no joy, disengage EVA cont. bolts (2) using PGT: RCCW,
30.5 (\ PWR OFF) or EVA ratchet w/ cheater bar ¥4 turn
each then alternate PGT: A3, CCW 1, 10.5 Y2 turn each
until 9+ turns (threads disengaged). (failure 52.5 ft-lb)
¢ For latch 3, pull clamping pad out to clear latch 3 tang.
NOTE: clamping pad is captive to swing arm
3. Latch 3 pip pin fails to unstow No action - pip pin not required for landing. Leave swing arm | N/R
in landing detent
4. Latch 3 pip pin fails to secure swing Stow pip pin in launch position. Leave swing arm in landing N/R
arm for landing detent
5. Latch 3 tang fails to release e Retry using PGT: A4, CCW2, 23.5 (failure 14.4 ft-Ib) 1 of 2 for
o If bolt fails, stow with one bolt landing
6. Latch 3 tang fails to stow e Stow w/ one bolt 1 of 2 for
o If no joy, invert tang; retry bolts landing

If no joy, stow tang in middeck

FS 16-5

EVA/109/FIN A




WORKAROUNDS CRIBSHEET

Note:
Only one fastener per system may be failed without a GO from MCC.
Anomaly Action Min Rgmt

SA-3 on RAC (cont)

7. SA-3 mast soft-dock fails to engage e If soft dock desired, retract soft dock cont. bolt 3-4 turns
using PGT: A2, CCW 2,55
Else, hold mast deployed while engaging mast locking bolts

Back bolt out and retry lof2
If no joy, retry using PGT: A5, CW 2, 15.5
If no joy, engage only one bolt

8. SA-3 mast locking bolt fails to
engage

Retry using EVA ratchet with cheater bar until free or failed.
(failure 69.5 ft-Ibs)

¢ If no joy, release contingency bolts (2) using PGT: A3,
CCW 2, 10.5 9+ turns. Deploy mast, engage mast locking
bolts. Re-engage cont. bolts onto SA mast (2) using PGT:
A3, CW 2, 10.5 or cut lanyard, stow in trash. Restrain
latch 5 to SA mast w/ wire tie as best as possible.

9. Latch 5 fails to disengage

10. Latch 5 fails to engage in stow Deploy mast, engage mast locking bolts. Stow bolt in latch

location 5 launch location.
¢ If no joy, no action. Bolt does not need to be secured for
landing.
SA-3 on HST
1. SADA clamp soft dock interference Release soft dock(s) using PGT: A3, CCW 2, 10.5 (4-5
during SA-3 installation turns), rotate 90°, and re-engage using PGT: A3, CW 2, 10.5

(4-5 turns). RMS EV: apply force along mast during SADA
clamp engage

2. SA-3 binds between soft docks and Release soft dock(s) using PGT: A3, CCW 2, 10.5 (4-5

SADA key turns), rotate 90°, remove SA-3 from clamp. Install without
soft docks or re-align and re-engage soft dock using PGT:
A3, CW 2, 10.5 (4-5 turns)

3. SADA clamp fails to engage

<gturns » Report PGT displayed torque to MCC to verify proper tool
operation

e Open SADA clamp, release SA-3 soft docks using PGT:
A3, CCW 2, 10.5 or EVA Ratchet, CCW, 6-in ext, rotate
90°, and remove SA-3. FF EV perform SADA CLAMP
REPLACEMENT

> B turns ¢ Report PGT displayed torque to MCC to verify proper tool
operation

e Disengage SADA clamp desired turns, attempt realignment

of SA3 while soft docks still engaged,; retry

If no joy, open SADA clamp, release SA-3 soft docks using

PGT: A3, CCW 2, 10.5 or EVA Ratchet, CCW, 6-in ext,

rotate 90°, and remove SA-3. Inspect interface. Fully cycle

SADA clamp (22 turns total) using PGT: B2, 2.5.

If no joy with SADA clamp cycle. Report displayed torque

to MCC.

If SADA clamp fully cycled, install SA-3 without soft docks

or re-align soft docks, engage using PGT: A3, CW 2, 10.5.

Re-attempt SA-3 installation

e If no joy with 2™ SA-3 installation (potential SA-3 fit
discrepancy). Retry using B2, 5.5. If no joy, Y MCC

4. P5A — P8A connector will not Retry using 90° or PCU connector tool
unstow
5. W bracket drive stud fails to «  Bracket alignment. If necessary, drive bolt CW to relieve | Drive stud
release from SA-3 mast binding, retry and 1
o If no joy, retry using PGT: A4, CCW 2, 23.5 while holding | keyway or 2
bracket aligned keyways
o |f drive stud fails, manually mate connector bracket
6. Panel locking bolt fails to e Retry using PGT: A6, CW 2, 30.5 (failure 65 - 130 ft-lb) lof2
engage o If one engaged nominally, no action
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WORKAROUNDS CRIBSHEET

Note:
Only one fastener per system may be failed without a GO from MCC.
Anomaly Action Min Rgmt
SA-3 on HST (cont)
7. SADM brake fails to release e Report turn count. Release brake using other interface for
a combined total of 12 (11-14 turns)
¢ If no joy, retry using PGT: A5, CCW 2, 15.5 (failure 25.8 ft-
Ib)
TLM HARNESS / DBC CROSS STRAP
1. TLM harness fails to demate from Retry using PCU or small connector tool
DBA-2 J1
2. TLM harness fails to mate to W For bent pin or other, retrieve TLM harness from spare DBA-
bracket J3 2
3. DBC cross strap fails to mate to o If cross strap mated to P601, go to CROSS STRAP
DBA-2 J1 or EPS P601 REPLACEMENT
e Else: For bent pin, go to PIN STRAIGHTENING MATRIX.
For other (mechanical failure), retrieve spare cross strap
harness from SOPE.
4. EPS panel fails to disengage Retry using PGT: A6, CCW 2, 30.5 or EVA ratchet until free
or failed
DOORS
1. Aft shroud door bolt fails to NOTE: Monitor SAs for excessive motion
disengage
< % turn (breakaway) e Retry using PGT: A6, CCW 2, 30.5 or RCCW, 30.5 (Y PWR
OFF). After breakaway, continue using PGT: A4, 23.5 or
PRT: A4, 23(failure 31 ft-Ibs).
e If no joy, retry using PRT: RCCW, 38 or EVA ratchet with
cheater bar.
> 5 turn NOTE: Ensure 1 additional latch engaged. Transfer trash
bag to MWS (for broken bolt capture). If door bolt breaks,
ASLR installation is required.
e Retry using PGT: A6, CCW2, 30.5 or RCCW, 30.5 (\/ PWR
OFF) (failure 31 ft-lbs).
« If no joy, retry using PRT: RCCW, 38 or EVA ratchet w/
cheater bar & 6-in rigid socket (or 4-in spring socket) or
PGT: B2, CCW 3, 5.5 w/ SRTM, RAD gear box & 4-in
spring socket (can’'t be used on top 2 —V3 latches) until
latch disengages or breaks bolt. Capture, stow bolt head
and door stop
2. Aft shroud doors fail to close: NOTE: Monitor SAs for excessive motion
- Door fails to seat prior to over- « \ For obstructions and shear plate alignment.
center handle capture range « If no joy, use PRD to assist in door closure
- Door latch pip pin fails to engage ¢ Handle and latch plate holes align, cycle latch and retry.
¢ If no joy, retrieve spare pip pin (stbd RAC bracket #3 or #4).
Cut pip pin lanyard (bring in middeck)
- Latch bolt fails to engage NOTE: Door latch torque requirement table on FS 7-74
e Retry using PGT: A6, CW 2, 30.5 for a maximum of 6
turns; report running torque
- Latch bolt not fully seated after e Torque remaining latches and retry non-seated latch. 4 0f 4 AS
final torquing e If no joy, install ASLR latches or
ASLRs
3. SSM door bolt fails to disengage Attempt to release other J-hook bolts. Retry using PRT: A4,
23 or PGT: A4, CCW, 23.5 (failure 15.6 ft-lbs)
If bolt shears, capture and stow bolt head. Use PGT: B7,
15.5 to release any additional stuck J-hook bolts
4. SSM door bolt fails to engage Engage other bolts and reattempt 2 (1 from
each pair of
bolts at
non-hinged
corners)
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WORKAROUNDS CRIBSHEET

Note:
Only one fastener per system may be failed without a GO from MCC.
Anomaly Action Min Rgmt
RWA
1. Keyway bolt fail to release « Reattempt using PGT: RCCW, 30.5 (Y PWR OFF) (failure
58.5 ft-lbs)

¢ If no joy, reattempt using EVA ratchet

¢ If bolt sheared, use wire tie or adj tether to create a tether
point for isolator. Remove isolator (2 bolts) using PGT: A3,
CCW 2, 10.5, 6-8 turns (failure 15.5 ft-Ibs). Retrieve spare
isolator; install using PGT: A3, CW 2, 10.5, 6-8 turns.
Remove tether point using PGT: A4, CCW 2, 23.5

2. Keyway bolt fails to engage Reattempt using PGT: A6, CW 2, 30.5 or PGT: RCW, 30.5 30f3
(N PWR OFF) (failure 51.3 ft-lbs)

FOC /ACS
1. FOC purge line fails to demate Remove locking clip with vise-grips or cut purge line using
EMU scissors close to bulkhead floor
2. FOC groundstrap bolt fails to e Reattempt using PGT: A5, 15.5 (failure 15.6 ft-lbs). FOC
release ¢ If no joy, shear the FOC groundstrap bolt using PGT: A4, ground not
CCW?2, 235 required for
landing
3. HST groundstrap fails to engage on | e Loosen bolt using PGT: A3, CCW 1, 10.5, 1 turn; retry.
ACS/ESM groundstrap bolt « If no joy, retry using PGT: A3, CW 2, 10.5 (failure 13.8 ft-
Ibs)
4. FOC connector fails to demate Retry using PCU or large connector tool
5. Connector fails to mate Mate minimum required connectors JlorJ2&
J3 or J4
HST A-LATCH
1. HST A-latch fails to disengage:
- No Breakaway Contingency MTL (SOPE) 45 (bolt failure 50.6 ft-Ibs). After
breakaway, continue using nominal setting or CMTL, 3 (A-
latch failure at end of travel 7.5 ft-lbs)
- 1/2-7 turns e Re-engage. V A - LATCHED light is OFF. Retry.
e If no joy, retry using PRT: A3, 10 for 7 turns then use PRT:
A1, 5 (CCW running torque failure 16.8 ft-lbs, A-latch failure
at end of travel 7.5 ft-Ibs)
e If no joy, retry using PGT: A5, CCW 3, 15.5 for 7 turns
¢ If no joy, engage A-latch 1 turn using PGT: A6, CW 3, 30.5
or RCW, 30.5 (N PWR OFF) or PRT: RCW, 38 (A-latch CW
running torque failure 50.6 ft-Ibs); retry disengage at PGT:
A5, CCW 3, 15.5
- 7-12turns e Retry using PRT: A3, 10 or PGT: A5, CCW 3, 15.5
¢ If no joy, disengage B and attempt S| removal
- > 16 turns (free spinning) If A LATCHED light ON, disengage B and attempt S| removal
2. HST A-latch fails to engage:
- No Breakaway ¢ Reattempt using PRT: RCW, 38 A-latch not
e If no joy, leave latch open req'd for
science
- 1/2 - 12 turns e Retry using PRT: A4, 38 or PRT: RCW, 38 (CW running A-latch not
torque failure 50.6 ft-bs) req'd for
« Disengage fully and retry science

Leave latch open

HST B-LATCH
1. HST B-latch fails to disengage:
- No Breakaway PGT: B7, 15.5 for breakaway only (breakaway failure 15.8 ft-
Ibs, running failure 8.9 ft-lbs)
- No Sl motion (free spinning) v A - SEATED light — if ON, push Sl against A and C latches.
Re-engage A.
- 1/2—-2turns e Reverse direction fully using A3, CW 1, 10.5; then retry

e If no joy, retry using PGT: B5, CCW 2, 10.5

FS 16-8 EVA/109/FIN A




WORKAROUNDS CRIBSHEET

Note:

Only one fastener per system may be failed without a GO from MCC.

Anomaly
HST B-LATCH (cont)

Action

Min Rgmt

- 2-12turns

e Reverse direction for number of turns minus 2 (Do not drive
overcenter), using A3, CW1, 10.5; then retry
¢ If no joy, retry using PGT: B5, CCW 2, 10.5

- > 14 turns (free spinning)

e If A SEATED light is ON and Sl is moving, v clear of C and
attempt to remove.
o If not clear of C, push Sl against A. Re-engage A.

2. HST B-latch fails to engage:

- No Breakaway

Retry using PGT: A4, 23.5 (failure 25.3 ft-lbs) for 1 turn only.
If joy, continue with nominal setting

- 1/2 -6 turns

NOTE: B-latch binding at 4-5 turns is indicative of SI

misalignment. After second attempt, stow B-latch alignment

aid

» Retract latch desired amount using PGT: B5, CCW 2, 10.5
(failure 8.9 ft-Ibs) (minimum 2 turns required to overcome
backlash and start plunger motion), reposition Sl, and re-
attempt

« If no joy, disengage B-latch, remove Sl, cycle B-latch up to
6 turns and disengage. If nominal, re-attempt Sl install

¢ If no joy, install SI and retry using PGT: A4, CW 1, 23.5 to
overcome binding (failure 25.3 ft-lbs). Continue with
nominal setting

- 6—-10turns

e Retry using PGT: A4, CW 1, 23.5 (failure 25.3 ft-lbs)

¢ If no joy, push Slinto A and C latches so “A-SEATED” light
OFF; retry using PGT: A4, CW 1, 23.5

e If min 10 turns and A-SEATED light OFF, press

e |f min 10 turns and A-SEATED light ON, pull SI down. If no
motion in -V1 direction, press

10 turns
and no
motion in
-V1
direction

- > 14 turns (free spinning)

If SI moved during engagement, Y A-SEATED lights, pull SI
down (-V1); verify no motion. If no motion, continue with A-
latch.

10 turns
and no
motion in
-V1
direction

AFT FIXTURE

1. Aft fixture fails to deploy:

- Stow pip pin fails to release

If balls retract, drive out pip pin with hammer. If balls do not
retract, insert probe into pip pin opening.

- Deploy pin fails to engage

¢ No action for one pin failed.
¢ If both failed, attempt deploy to 120 degree position
e Else, use tether to restrain fixture

- Fixture fails to rotate

Inspect jettison pip pins. Attempt to remove pin. Replace
using spare pip pin #5

2. Aft fixture fails to stow:

- Deploy pin fails to release

Remove pivot assembly hitch pins and jettison pip pins.
Secure assembly for landing or bring inside.

- Stow pip pin fails to engage

If neither pip pin engaged, remove pivot assembly hitch pins
and pivot pins. Secure assembly for landing or bring inside.

1 of 2 for
landing (w/
hitch pin)

3. Upper fork pip pin fails to engage

Use spare pip pin #3 or 4

4, S| fails to remove from aft fixture

¢ Drive out upper fork pip pin with hammer.

¢ If no-joy, disengage 7/16 bolts (4) on back of top fork using
PGT: A3, 10.5, 11 turns (failure 13.8 ft-Ibs). Cut lanyard for
pip pin; restrain aft fixture fork to Sl with tether
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WORKAROUNDS CRIBSHEET

Note:
Only one fastener per system may be failed without a GO from MCC.
Anomaly Action Min Rgmt
ASIPE
1. ASIPE fails to open:
- Latch handle fails to rotate 90° ¢ Engage other lid latches. Reattempt failed latch.

e If no joy, use PGT: RCW, 30.5 (N PWR OFF) or EVA
Ratchet or PRT w/ MTL 38 on 7/16 EVA bolt. If no joy, use
CMTL 45 (SOPE), (failure 57.5 ft-Ibs).

- Plunger fails to pull up ~1/2-in ¢ Lid should open, check clearance for closing.
« If no joy opening lid, rock handle to pop up plunger. NOTE:
Exposed plunger contains braycote

2. ASIPE lid fails to secure for landing | ¢ Disengage other latches, close in order of 1 to 5. If 3 30of5
latches failed, use PRT: RCW, 38 or EVA Ratchet w/ MTL latches /
38 & 7/16 ext. cont bolts

¢ If no joy, install contingency bolt (failure 10 ft-Ibs) on side
with failed latch, PGT: A2, CW 2, 5.5

3. ASIPE groundstrap fasteners (ACS Retry using PGT: A4, 23.5 (failure 15.6 ft-lbs)
or FOC) fail to disengage

4. ASIPE groundstrap fails to engage Install groundstrap on ASIPE stowage bracket FOC
to FOC ground not
required for
landing

ASIPE A-LATCH

1. ASIPE A-latch fails to disengage:

- No Breakaway Contingency MTL (SOPE) 45 (failure 50.6 ft-Ibs)

- <7turns ¢ Re-engage PRT: A4, CW, 38 or PGT: A6, CW 3, 30.5 (CW
failure 50.6 ft-Ibs). ¥ A - LATCHED light is OFF. Retry.

e If nojoy, PRT: A3, CCW, 10 or PGT: A5, CCW 3, 15.5
(CCW running torque failure 16.8 ft-Ibs) for 7 turns (hard
stop failure 7.5 ft-lbs)

- 7-13.5turns Disengage B and attempt S| removal
- > 14 turns (free spinning) Disengage B and attempt S| removal
2. ASIPE A-latch fails to engage:
- No Breakaway ¢ Reattempt breakaway using PRT: RCW, 38, manual

(failure 50.6 ft-Ibs). Continue using nominal settings.

« If no joy, disengage B, remove SI, inspect A and cycle A
closed then open stopping 1 turn prior to hardstop.
Reinsert Sl.

-1/2-6.5 e Retry using PRT: RCW, 38, manual (CW failure 50.6 ft-Ibs)
or CMTL 45 to clear binding. Continue using nominal
settings

¢ If no joy, disengage A using PRT: A3, CCW, 10 or PGT:
A5, CCW 3, 15.5 (CCW failure 16.8 ft-Ibs) (if possible) then
B, remove SI, inspect A. Cycle A latch using PRT: RCW,
CMTL 45 and RCCW CMTL 15. If joy, reinsert Sl and
reattempt using PRT: CMTL 45

- 65-14

Retry using PRT: RCW, 38, manual (CW failure 50.6 ft-lbs)
or CMTL 45 to clear binding. Continue using nominal
settings.

If no joy, disengage A using PRT: A3, CCW, 10 or PGT:
A5, CCW 3, 15.5 (CCW failure 16.8 ft-Ibs). If no joy
disengaging A, call MCC

Else, disengage B, remove Sl, inspect A. Cycle A latch
using PRT: RCW, CMTL 45 and RCCW CMTL 15. If joy,
reinsert Sl and reattempt using PRT: CMTL 45
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WORKAROUNDS CRIBSHEET

Note:
Only one fastener per system may be failed without a GO from MCC.
Anomaly Action Min Rgmt
ASIPE B-LATCH
1. ASIPE B-latch fails to disengage:
- No Breakaway PGT: B7, 15.5 for breakaway only. Continue using nominal
setting (breakaway failure 15.8 ft-Ibs, running failure 8.9 ft-
Ibs)
- No SI motion (free spinning) v A-SEATED light — if ON push Sl against A. Re-engage A,

install safety bar (w/ hitch pin). Engage bolt 13-15 turns
using PGT: A6/30.5, and attach groundstrap.

- 1/2-2turns ¢ Reverse direction fully then retry.
¢ If no joy, retry using PGT: B5, 10.5 (running failure 8.9 ft-
Ibs)
- 2—-12turns e Reverse direction using PGT: B6, CCW2, 10.5 for number

of turns minus 2 (Do not drive overcenter), then retry using
nominal settings.

« If no joy, retry using more aftward force (to assist B-plunger
retract) and PGT: B5, 10.5 (failure 8.9 ft-lbs)

>13 turns (free spinning) « If SI moved,  clear of C and remove.

If not clear of C, push Sl against A, re-engage A, install
safety bar (w/ hitch pin). Engage bolt 13-15 turns using
PGT: A6/30.5, and attach groundstrap.

2. ASIPE B-latch fails to engage:

- No Breakaway ¢ Retry using PGT: A4, CW 1, 23.5 (failure 25.3 ft-Ibs). If Aand B or
breakaway achieved, continue using nominal settings. A and

e If no joy, remove Sl and inspect B-latch and drive rod. If no | safety bar
visible problem, reinstall SI, attempt to drive B-latch 1 turn
using PGT: RCW, 30.5 (Y PWR OFF) or PRT: CMTL 30. If
breakaway achieved, continue using nominal settings.

¢ If no joy, push Sl forward to extinguish A-SEATED light,
engage A, install safety bar (w/ hitch pin). Engage bolt 13-
15 turns using PGT: A6/30.5, and attach groundstrap.

- No Sl motion (free spinning) Push Sl forward to extinguish A-SEATED light, engage A, A and B or
install safety bar (w/ hitch pin). Engage bolt 13-15 turns A and
using PGT: A6/30.5, and attach groundstrap. safety bar

- 1/2-6turns NOTE: B-latch binding at 4-5 turns is indicative of SI A and B or
misalignment. A and
¢ Reverse direction fully, reposition Sl and re-attempt or safety bar

reverse direction until 2 turns from fully disengaged and
position Sl over B-plunger, re-attempt.

¢ If nojoy, retry using PGT: A4, CW 2, 23.5 (failure 25.3 ft-
Ibs)

¢ If no joy, push Sl forward to extinguish A-SEATED light
(react 15 Ibs at C-latch), engage A, install safety bar (w/
hitch pin). Engage bolt 13-15 turns using PGT: A6/30.5,
and attach groundstrap.

- 6-12turns e Push Sl toward A-latch to extinguish A-SEATED light and Aand B or
retry using nominal settings A and
¢ If no joy, disengage latch 0-6 turns (total number of turns safety bar

minus 6) and reattempt
¢ If no joy, retry using PGT: A4, CW, 23.5 (failure 25.3 ft-Ibs)
¢ If no joy, engage A, install safety bar (w/ hitch pin). Engage
bolt 13-15 turns using PGT: A6/30.5, and attach

groundstrap.
- >13 turns (free spinning) Push Sl forward to extinguish A-SEATED light, engage A, A and B or
install safety bar (w/ hitch pin). Engage bolt 13-15 turns A and
using PGT: A6/30.5, and attach groundstrap. safety bar
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WORKAROUNDS CRIBSHEET

Note:
Only one fastener per system may be failed without a GO from MCC.
Anomaly Action Min Rgmt
B-LATCH ALIGNMENT AID
1. Stowage lock fails to release e Retry using PGT: A2, CCW 2,5.5.
¢ If no joy, install without alignment aid (failure 6.7 ft-Ibs)
2. Deployment lock fails to release e Apply initial inward pressure; retry using PGT: A3, CCW 2,
10.5 (failure 13.3 ft-Ibs). Attempt alignment aid deployment
« If no joy, install without alignment aid
3. Falls to deploy to 90° Stow; engage stowage and deployment locks. Install ACS 1 of 2 locks
without alignment aid
4. Fails to slide down to full deploy Stow; engage stowage and deployment locks. Install ACS 1 of 2 locks
position without alignment aid
5. Fails to slide up e Engage deployment lock; continue 1 of 2 locks
¢ If no joy, remove alignment aid cont bolts (4 non-captive),
using EVA ratchet w/ MTL 5, 8-12 turns (failure 4.6 ft-Ib).
Capture bolts using FRT.
6. Fails to stow to 0° e Engage deployment lock at the 90° position 1 of 2 locks
« If no joy, remove alignment aid cont bolts (4 non-captive),
using EVA ratchet w/ MTL 5, 8-12 turns (failure 4.6 ft-Ib).
Capture bolts using FRT.
7. Stowage or deployment lock fails to If one lock engaged, continue 1 of 2 locks
engage for final stowage
SAC
1. PCU keyway bolt fails to disengage Retry using A4, CCW, 23.5. If bolt shears, capture/stow bolt | Certain 6 of
head. Use PGT: A5, 15.5 for any other stuck bolts (failure 10 for
16.0-22.5 ft-Ibs) landing
2. WF/PC thermal cover fails to retrieve | e Loosen locking latch pivot bolt 4 turns (max 6 turns) PGT:
A3, CCW 2, 10.5 (failure 18 ft-Ibs) with 5/32 ball end driver.
Pivot assembly. Re-engage pivot bolt 4 turns in open
position.
¢ If no joy, use contingency MLI blanket (RAC)
3. HRD fails to retrieve
- Y4 turn locking latch fails to Loosen pivot bolt 4 turns (max 6 turns) PGT: A3, CCW 2,
release 10.5 (failure 18 ft-Ibs) with 5/32 ball end driver. Pivot
assembly. Re-engage pivot bolt 4 turns in open position.
- Captive lock pin fails to release Release captive bolts (2) 8 turns using PGT: B3, CCW 2, 2.5
(failure 4.3 ft-Ibs)
4. PCU handhold fails to retrieve Loosen pivot bolt 4 turns PGT: A3, CCW 3, 10.5 with 5/32
ball end driver. Pivot assembly. Re-engage pivot bolt 4 turns
in open or closed position.
5. PCU fails to stow on SAC Loosen bolt as needed to get box in position. Retighten bolt. | Certain 6 of
If bolt misaligned, loosen bolt and engage adjacent bolt. 10 for
landing
6. WF/PC cover fails to stow on SAC Loosen pivot bolt 4 turns (max 6 turns) PGT: A3, CCW 2, 1 of 2 for
10.5 (failure 18 ft-Ibs) with 5/32 ball end driver. Pivot landing
assembly. Re-engage pivot bolt 4 turns in closed position.
7. HRD fails to stow on SAC
- Ya turn locking latch fails to e If ¥ turn lock is clear for HRD stowage, stow HRD; None
engage continue
o Else, loosen pivot bolt 4 turns (max 6 turns) PGT: A3, CCW
2, 10.5 (failure 18 ft-Ibs) with 5/32 ball end driver. Pivot
assembly to allow for HRD stowage. Re-engage pivot bolt
4 turns in open or closed position.
- Captive lock pin fails to engage Release captive bolts (2) 8 turns using PGT: B3, CCW 2,25 | 1of1
(failure 4.3 ft-Ibs). Use spare pip pin #3 to secure HRD; wire
tie pip pin secure for landing.
8. Mini-TA fails to stow Release 2 bolts 9 turns using PGT: A2, CCW 3, 5.5 (failure
6.4 ft-Ibs)
9. NCC keyway bolt fails to disengage Retry using PGT: A6, CCW 3, 30.5 (failure 28.5 ft-Ibs). 4 nom or
cont. bolts
for landing
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WORKAROUNDS CRIBSHEET

Note:

Only one fastener per system may be failed without a GO from MCC.

Anomaly

PCU in HST

Action

Min Rgmt

1.

PCU keyways bolt fail to disengage

Retry using A4, CCW, 23.5 (bolt failure 16.0-22.5 ft-lbs). If
bolt shears, capture & stow bolt head. If bolt free spins (nut
plate sheared, failure 17.1-19.4 ft-lbs), retrieve nut plate tool
(PSA), install hand tight and retry using PGT: A4, CCW, 23.5

6 of 10

¢ Verify connector tool jaws centered on collar, backshell not
turning

e Remove surrounding connectors for better access to stuck
connector

o Attempt inward pressure on connector or collar while
disengaging connector

¢ If connector partially disengaged (jammed or cocked)
attempt remate/realign

e For P13 or P14 retry using small connector tool

e Check PCU connector tool pads for wear

e Check both sides for damage, FOD, and bent pins

e For Deutsch and Breech-lok verify collar fully open prior to
mating

¢ Verify master key alignment

¢ Verify connector tool jaws centered on collar, backshell not
turning

¢ If backshell loose: attempt to retighten backshell, verify
master keyway aligned w/ backshell alignment arrow; retry

e Cycle demated connector collar

WF/PC thermal cover fails to install

Engage other zip nut

1of2

FHST cover fails to install

o Retrieve spare FHST cover (fwd SAC pallet under ASIPE)
¢ If no joy, use contingency MLI blanket (RAC)

. Bay 10 vent plug fails to remove

Retry by lifting handle and rotating plug CCW to loosen. If no
joy, use remaining plugs, tether loose end.

Battery connector fails to demate

Retry using PCU or 90° connector tool

Battery protective cap fails to install

» Retrieve spare stringer (SOPE).

» If no joy, cap harness side and tether harness away from
connector interface. NOTE: If cap mated to battery, no
further action req’d

9.

PDU fuse plug fails to demate

e Retry using PCU or 90° connector tool

10.

PDU fuse plug cap fails to install

Retrieve spare stringer (SOPE)

11.

PCU groundstrap fails to remove

e Retry using PGT: A5, CCW, 15.5 (failure 15.8 ft-Ibs)
e Remove upper grounding bolt 11-16 turns using PGT: A3,
CCW 2, 10.5 (bolt, two washers, and nut are non-captive)

12.

PCU handhold knob fails to engage

¢ 1 knob and opposite soft dock req’d for orbit use.

e Use 34-in tether between integral tether points.

NOTE: PCU handhold will have to be reinstalled in launch
position and grounding Velcro attached for landing

20f2
knobs

13.

PCU handhold soft dock interferes
with installation

¢ Bend interfering tang out of the way
o Use 34-in tether between integral tether points.

14.

PCU-R fails to install in HST

Loosen bolt as needed to get box in position using PGT: A3,
CCW 3, 10.5. Retighten bolt. If bolt misaligned, loosen bolt
and engage adjacent bolt.

4 of 10

15.

PCU-R groundstrap fails to engage

e Loosen bolt using PGT: A3, CCW 1, 10.5, 1 turn; retry.
 If no joy, install groundstrap on alternate bolt 1.75-2 turns
using nominal settings.

16.

PCU-R connector fails to mate

For P13 or P14, remove connector saver, retry. If connector
backshell slips, retighten backshell, verify master keyway
aligned with arrow for all except P19, P27, P32, P36, retry.

17.

PDU fuse plug cap fails to demate

Retry using PCU connector tool

18.

PDU fuse plug fails to mate

If no pushed/bent pins, retrieve spare PDU fuse plug (LOPE)

19.

Battery connector fails to mate

Retry using PCU connector tool
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WORKAROUNDS CRIBSHEET

Note:
Only one fastener per system may be failed without a GO from MCC.
Anomaly Action Min Rgmt
PCU in HST (cont)
20. WF/PC cover zip nut fails to Remove other zip nut, then guide stud using 2 open end
release wrench. WF/PC cover will require stowage in middeck
21. Manual door stay fails to release
- Door end knob won't rotate Retry using knob bolt, PGT: A2, CCW 1, 5.5, 1-2 turns
(failure 16.4 ft-lbs)
- Bay end knob won't rotate Retry using knob bolt, PGT: A3, CCW 1, 10.5, 6-8 turns
(failure 15.6 ft-Ibs)
- Door knob push pin won't actuate | Disengage cont bolt (outer door side) using PGT: A2, CCW 1,
2.5, 7-9 turns (failure 3.3 ft-lbs)
22. HROD fails to remove Disengage cont bolts (2) 2-4 turns using EVA ratchet (failure
5.3 ft-Ibs); slide lower hook down
ESM /NCC in HST
1. ESM or NCC fails to install
- Pawl control lever fails to move Use PGT: A5, CW 2, 15.5 on lever cont. override (failure 21.8
to extend position ft-Ibs)
- Center guide latch plunger fails | ¢ Use PGT: A2, CCW 1, 2.5 to back out inboard lockdown
to extent bolt (closest to ESM / NCC) to hardstop. Retry.
¢ If no joy, engage handrail latch first using PGT: A2, CW 2
5.5. NOTE: For center latch, verification of preload occurs
when gap along plunger shaft is compressed. Use PGT:
A5, CW 2 15.5 on plunger handle override bolt to extend
and torque (failure 23.3 ft-lbs)
- Inboard lockdown bolt fails to Retry using PGT: B2, CW 2, 5.5 (failure 4.9 ft-lb)
engage
- Outboard lockdown bolt fails to Retry using PGT: A3, CW 2, 10.5 (failure 16.9 ft-Ib)
engage
- Handrails latch fails to engage Retry using PGT: A3, CW 2, 10.5 (failure 13.4 ft-Ib)
2. ESM or NCC groundstrap fails to Retry using PGT: A3, CW 2, 10.5
install
3. CASH spring or hook fails Use spare CASH
NCS
1. NICMOS CVL fails to disengage Retry using PGT: A4, CCW 3, 23.5 (failure 15.6 ft-Ibs) for one | 2 of 3 for
from aft bulkhead bolt only cryo insert
2. NICMOS CVL fails to disengage Retry using PGT: A4, CCW 3, 23.5 (failure 15.6 ft-Ibs). GOto | 0 of 3
from NICMOS fail all 3 bolts
3. Cryo vent insert fails to install
- Bolts fail to engage Secure with 2 of 3 bolts (failure 13.8 ft-lbs) 2 0f 3
- Over-center latches fail to o Verify plunger is spring-loaded; continue.
retract e If no joy, retrieve spare cryo vent insert
4. HST groundstrap fails to release Retry using PGT: B7, CCW 2, 15.5 (failure 15.6 ft-Ibs)
5. NCC groundstrap adapter fails to ¢ Verify interface bolt is backed out. If necessary use PGT:
install on NICMOS A3, CCW 2, 10.5 and back bolt out 1 turn.
¢ If no joy, retry using PGT: B7, CW 2, 10.5 (MTL)
¢ If no joy, retrieve spare NCC groundstrap adapter (sthd
ATM), install
6. HST groundstrap fails to install on o Verify interface bolt is backed out. If necessary use PGT:
NCC groundstrap adapter A3, CCW 2, 10.5 and back bolt out 1 turn.
» If no joy, retrieve spare NCC groundstrap adapter (sthd
ATM), install
7. NCC by-pass valve fails to open Continue. CAUTION: Pressure build-up may be in neon line
holster. Restrain neon line when releasing T-handle.
8. NCS radiator fails to install
- Handrail latch fails to engage Use PGT: A6, CCW?2, 30.5 (failure 39.0 ft-Ib) on handrail 30of3
latch override
- Shear ties fail to engage Use PGT: A6, CCW?2, 30.5 (failure 39.0 ft-Ib) on shear tie 20f2

latch override
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WORKAROUNDS CRIBSHEET

Note:
Only one fastener per system may be failed without a GO from MCC.
Anomaly Action Min Rgmt
NCS (cont)
9. NCS radiator conduit latches fail to Disengage conduit latch cont. bolts (4 — captive to plate)
release using PGT: A3, CCW2, 10.5 (failure 7.8 ft-Ib). After conduit
deploy, attempt latch disengage to remove cont. plate from
conduit. If no joy, verify plate is secure.
10. NCS CPL sock restraint fails to Cut strap, reattempt quarter turn fastener, remove remaining
release pieces if possible
11. NCS CPL sock restraint fails to re- Cut strap, remove remaining pieces if possible
engage
12. Cryo ventinsert latches fail to Secure 2 of 3 latches 20f3
engage conduit
13. Cryo ventinsert “pan” handle If other bolt engaged, partially disengage other bolt; 20f2
locking bolt fails to engage reattempt. If first bolt, try other bolt then reattempt.
14. NCC saddle cover fails to release Retry using PGT: RCCW, 30.5 (Y PWR OFF) or PGT: A6, 2 center, 1
CCW 3, 30.5. If bolt shears, corner bolts are req’'d center & 2
opposite
corner, or 4
corner
15. NCC saddle cover center bolt fails Engage corner bolts (2) on affected side. If no joy, retry 2 center, 1
to engage using PGT: A6, CW 2, 30.5 center & 2
opposite
corner, or 4
corner
16. Neon line fails to release from NCC | Release captive 5/32-in allen bolts (2) using PGT: A2, CCW
holster 2,5.5, 7-11 turns (failure 5.6 ft-Ibs). After neon line removal,
restrain T-handle
17. NCS radiator diode box LEDs
- NCS-A and/or NCS-B LED not e A and/or B sw - ENABLE
illuminated e NCS-A and/or NCS-B sw - DISABLE (hold until LED
illuminated)
e A and/or B sw - DISABLE
- Aux-A and/or Aux-B LED not e A and/or B sw - ENABLE
extinguished e Aux-A and/or Aux-B sw - ENABLE (hold until LED
extinguished)
e A and/or B sw - DISABLE
MULE
1. Shear ties fail to release Use PGT: A6, CCW 2, 30.5 on shear tie override
2. Center latches fail to release e Use PGT: RCCW, 30.5 (Y PWR OFF)
¢ If no joy, use EVA ratchet and cheater bar (failure 94.8 ft-
Ibs)
3. MULE latches fail to release e Use PGT: A6, CCW2, 30.5 on MULE latch override.
¢ If no joy, use EVA ratchet with CMTL (SOPE) 45 (failure 68
ft-lbs)
4. Handrail latches fail to release Use PGT: A6, CCW2, 30.5 on handrail latch override
5. ESM keyway bolts fail to disengage Retry using PGT: A6, 30.5 (failure 23.6 ft-Ibs). GO to fail 2 4 nom or
bolts cont. bolts
for landing
SOPE /LOPE /NT / ATM / UPS
1. SOPE lid latch fails to open ¢ Engage other lid latches and retry. 2 of 5 (non-
¢ Increase torque on EVA bolt using Essex with 7/16 socket adjacent
for ¥4 turn (failure 27.6 ft-lbs). latches or
« If no joy, tether to T-handle, loosen latch assembly 7/16 cont bolts)

bolts (4) 6-8 turns (failure 15.5 ft-Ib) using PGT: A3, 10.5 or
PRT: A3, 10, slide away from edge, lift and remove
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WORKAROUNDS CRIBSHEET

Note:
Only one fastener per system may be failed without a GO from MCC.
Anomaly Action Min Rgmt
SOPE /LOPE /NT / ATM / UPS (cont)
2. SOPE lid latch fails to close « Release other lid latches and retry. 2 of 5 (non-
» If no joy, engage other latches and consider contingency adjacent
bolts. PGT: B2, 5.5, 11 turns latches or
cont bolts)
3. LOPE lid fails to open Release other lid bolts. Increase torque to failure, PGT: A4,
23.5 (failure 13.6 ft-Ibs), retry.
4. LOPE lid fails to close » Release other lid bolts and retry. 4 (J-hooks
¢ If no joy, engage contingency bolt using PGT: B2, 5.5 or or cont
PRT: Al, 5, 4 -6 turns (cont bolt failure 5.7 ft-Ib) bolts)
5. Transport module fails to open Tether to T-handle. Loosen 7/16 captive bolts (4) 6.5 turns
using PGT: A2, CCW, 2.5 or PRT: A1, 2 (failure 5 ft-lbs).
Slide latch toward hinge and lift to remove
6. Transport module fails to close Bring RSU inside
7. ATM latch fails to open ¢ Increase torque on EVA bolt using Essex with 7/16 socket 3 of 4: port
for ¥ turn. (failure 13.8 ft-Ibs) 2 of 2: sthd
» If no joy, tether to T-handle. Loosen 7/16 captive bolts (4)
6.5 turns, PGT: A2, CCW 3, 2.5 (failure 5.0 ft-Ibs). Slide
toward hinge and lift to remove
8. ATM latch fails to close
- Port ATM ¢ Engage other latch, re-attempt. 3 of 4: port
¢ If no joy, engage contingency bolt, PGT: A2, CW 3, 5.5 or
PRT: Al, 5, 8.5 turns
- Stbd ATM e Engage other latch, re-attempt. 2 of 2: sthd
¢ If no joy, engage contingency bolt, PGT: B2, CW 3, 5.5 or
PRT: A5, 5, 11.6 turns
9. NT latch fails to open Tether to T-handle. Loosen 7/16 captive lid bolts (4) 7-8.5 20f3
turns, PGT: A3, 10.5. Slide toward hinge and lift to remove
10. UPS latch fails to open Loosen 7/16 captive lid bolts (4) 6.5 turns, using PGT: A2,
CCW?2, 2.5 (failure 5.0 ft-Ibs). Slide toward hinge and lift to
remove.
11. UPS latch fails to close e Engage other latch, re-attempt. lof2
e If no joy, engage contingency bolt, PGT: B2, CW 2, 5.5 or latches, or
PRT: A5, 5, 11.6 turns 1 cont bolt
NOBL
1. NOBL fails to install:

- Vent plug fails to install Consider spare plugs 2 plugs in
opposite
corners

- C channel clip fails to engage Check alignment; attempt manual engagement 1 of 2 clips

(NOBL 6) onC
channel

- Knob latch fails to engage
(NOBL 6)

Use MLI clips and lanyards to secure NOBL

2. Ground cap fails to install on J-hook

Tap onto interface. If no joy, install on adjacent hex bolt. If
no joy, do not ground
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WORKAROUNDS CRIBSHEET

Note:
Only one fastener per system may be failed without a GO from MCC.
Anomaly Action Min Rgmt
BAPS SUPPORT POST
1. BAPS post fails to unstow Remove EVA override pip pin, rotate handle, install pip pin
with EVA handle in UNLOCK posn (white-white)
Remove cradle pip pin (use hammer and probe if necessary).
After unstowed, remove EVA override pip pin, rotate handle,
install pip pin with EVA handle in LOCK posn (black-black)
2. BAPS post center pip pin fails to Drive Preload Release Bracket (PRB) CW in 1/4 turn
remove increments with Essex, MTL 23 (running torque 12.5 ft-Ibs),
7116 ext while attempting to remove center pip pin. If no joy,
drive out a clevis pip pin and then remove center pins.
3. BAPS post center pip pin fails to If center holes aligned, attempt undersized pip pin (RAC
install bracket #8 & #9).

If clevis pin will rotate (no preload),

Post Too Short:

- Drive PRB CCW while attempting center pins

- If no joy, reset PRB to launch config (alignment mark - aft)
IV: pivot down 60 sec
IV: pivot up (30 sec past movement stops)
EV: attempt pin insertion

- If no joy, perform servicing activities utilizing load mitigation

techniques.

If clevis pin will NOT rotate (preload),
Post Too Long:
- Drive PRB CW while attempting center pins
- If no joy:
IV: pivot down 60 sec
EV: remove post, attempt center pin insertion
If no joy, use undersize pins or leave post unpinned;
pivot up and install the post with the pivoter at 90° by
driving the PRB.

Rotary Misalignment:
- Use undersize pins
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ASLR KIT INSTALLATION

ASLR-S INSTALLATION
1. Pivot latch bolt > 35°

NOTE

Reference ASLR TOOL CONFIG, FS 16-19
for tool and torque setting

Remove pip pin; deploy swing arm
Install pip pin

arwnN

ASLR-H (AXIAL) INSTALLATION

Install ASLR-S; engage mounting bolt 2.5+ turns

Engage activation bolt 10 - 14 turns until latch body is preloaded against pip pin

1. Remove handle latch pip pin; pivot latch bolt to 90°

2. Install ASLR-H and pip pin

NOTE

Reference ASLR TOOL CONFIG, FS 16-19
for tool and torque setting

3. Engage activation bolt 13 — 16 turns until fork shoulder is preloaded against door latch fitting

Anomaly

CRIBSHEET

Action

1. ASLR fails to retrieve from SAC

Tether to slide lock. Release captive override bolts
(2) 12 turns, PGT: A2, CCW 2, 2.5 w/ 7/16

2. ASLR-S fails to install

- Fails to seat into bathtub fitting

Verify mounting bolt is backed out. If back out req'd,
use PRT: A2, CCW, 5 or PGT: A2, CCW 2,5.5. If
no joy, use spare

- Mounting bolt fails to tighten

Use spare ASLR

- Pip pin fails to remove

Disengage mounting bolt 2.5 turns, PRT: A2, CCW,
5or PGT: A2, CCW 2, 5.5. Replace ASLR with
spare

- Latch bolt fails to pivot up

If req'd, engage soft stop, Essex w/ MTL 2 & 5/16
ext and PGT: RCW (¥ PWR OFF) (if req'd to react
load)

- Swing arm fails to rotate to final
position

If activation bolt not fully retracted, stow swing arm &
engage pip pin, retract using MTL 2 to hardstop. If
no joy, use MTL 5 but do not hit hardstop. If ASLR
misaligned, loosen mounting bolt PRT: A2, CCW, 5
or PGT: A2, CCW 2, 5.5; re-align and retorque

- Activation bolt fails to seat against saddle

Back out activation bolt, inspect retry

3. ASLR-H fails to install

- Swing arm fails to rotate to final position

Verify bolt retracted 1 inch. If retraction req’d, use
PRT: A4, CCW, 23 or PGT: A4, CCW 2, 23.5. If no
joy, retrieve spare ASLR-H

- Activation bolt fails to seat against handle

Back out activation bolt, inspect retry
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ASLR TOOL CONFIG

Door Latch ASLR Interface | PGT=A5/15.5 | PGT=A5/15.5 PGT=A5/15.5 PGT=A5/15.5 | PRT=B7/23 or PRT=B7/23 or PRT=B7/23 or | PRT=B7/23 or
+ RAD + + RAD + 6-in + RAD + Short | + RAD + Long PGT=A4/23.5 PGT=A4/23.5 + PGT=A4/23.5 PGT=A4/23.5
2:in Adj Adj + Long Adj Short Adj + 6-in + 2-in

-V2 Aft Top Attachment (R) OK No Joy Doable Doable Doable Doable No Joy No Joy
Shroud Activation (L) OK Doable Doable Doable Doable Doable No Joy No Joy
Handle | Activation (R) OK Doable OK OK OK OK No Joy No Joy

Bottom | Attachment (R) OK No Joy OK OK Doable Doable No Joy No Joy

Center [ activation (L) OK Doable OK OK OK OK No Joy No Joy

Bottom | Attachment (R) OK OK OK OK OK OK Doable No Joy

Activation (L) OK Doable Doable Doable Doable Doable No Joy No Joy

+V2 Aft | Top Attachment (R) OK No Joy Doable Doable Doable Doable No Joy No Joy
Shroud Activation (L) OK Doable Doable Doable Doable Doable No Joy No Joy
Handle | Activation (R) OK Doable OK OK OK OK No Joy No Joy

Bottom | Attachment (R) OK No Joy OK OK Doable Doable No Joy No Joy

Center | activation (L) OK Doable OK OK OK OK No Joy No Joy

Bottom | Attachment (R) OK OK OK OK OK OK Doable No Joy

Activation (L) OK Doable Doable Doable Doable Doable No Joy No Joy

-V3 Aft Top Attachment (L) OK No Joy OK OK OK OK No Joy No Joy
Shroud Activation (R) OK No Joy No Joy Doable Doable No Joy No Joy No Joy
Top Attachment (L) OK No Joy No Joy Doable Doable No Joy No Joy No Joy

Center | activation (R) OK OK No Joy Doable Doable No Joy No Joy No Joy

Handle | Activation (L) OK OK OK OK OK OK No Joy No Joy

Bottom | Attachment (L) OK OK OK OK OK OK No Joy No Joy

Activation (R) OK OK OK OK OK OK No Joy No Joy

-V2 Top Attachment (L) OK OK Doable Doable Doable Doable No Joy No Joy
FGS Activation (R) OK OK OK OK OK OK Doable No Joy
Handle | Activation (L) OK OK OK OK OK OK No Joy No Joy

Bottom | Attachment (L) OK OK Doable Doable Doable Doable No Joy No Joy

Activation (R) OK OK OK OK OK OK Doable No Joy

+V2 Top Attachment (L) OK OK Doable Doable Doable Doable No Joy No Joy
FGS Activation (R) oK oK OK oK OK oK No Joy No Joy
Handle | Activation (L) OK OK OK OK OK OK No Joy No Joy

Bottom | Attachment (L) OK OK Doable Doable Doable Doable No Joy No Joy

Activation (R) OK OK OK OK OK OK No Joy No Joy

+V3 Top Attachment (L) OK OK OK OK OK OK No Joy No Joy
FGS Activation (R) oK oK oK oK oK oK No Joy No Joy
Handle | Activation (L) OK No Joy Doable Doable Doable Doable No Joy No Joy

Bottom | Attachment (L) OK OK OK OK OK OK No Joy No Joy

Activation (R) OK OK OK OK OK OK No Joy No Joy
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AFT SHROUD DOOR LATCH CONFIGURATION

NOTE
Latches not listed in the table have no known anomalies
and were torqued to 23 ft-Ibs (-V3, +V2, -V2) & 16.7 ft-lbs (+V3).
If soft stop bolt backed out, ASLR installation may be difficult

Door Latch Current Status
-V3 AS |top Soft stop bolt and washer loose
upper middle No soft stop bolt or washer
Manually torqued to 23 ft-lbs
bottom Soft stop bolt suspected loose; washer bent
+V2 AS | upper middle Soft stop bolt and washer loose; washer bent
lower middle SM1 - No problem

SM2 - Opened 7 turns to torque slip at 23 ft-lbs
Torqued w/ PRT: A4, 38 to get movement.
Tightened to 23 ft-Ibs

Soft stop bolt and washer loose; washer bent

bottom SM1 - No problem

SM2 - Opened 3 turns to torque slip at 23 ft-Ibs. Bolt
cleared bathtub fitting at 3 turns. Torqued
manually w/ PRT: 38 to get movement.
Tightened to 23 ft-Ibs

No soft stop bolt or washer

-V2 AS | top, upper & Soft stop bolt and washer loose
lower middle

AFT SHROUD DOOR CLOSURE HISTORY

Door Closure History

-V3 AS SM1 - EVs at upper and lower ends. PRD assist for center section
SMS3A - FF EV at lower end and RMS EV at upper end. Closed
doors on 2" attempt.

+V2 AS SM1 - Minor difficulty. Pushing on right door relieved problem
SM2 - Torque problem for latch engagement. Pressure on both
doors, right door pushed in +V1 direction.

+V2 FGS | SM1 - No problem

-V2 AS SM1 - Minor difficulty. Pressure on bottom of both doors, left door
pushed in +V1 direction

-V2 FGS | SM2 - No problem
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SPARE PIP PIN MATRIX

NOTE
One pip pin in each slot
RAC PIN PIN GRIP
BRACKET # | DIAMETER | LENGTH USE

1 3/16-in 2.3-in BAPS Post (EVA Lever)

2 3/8-in 3.7-in Mini-TA

3 3/8-in 2.1-in TA (stow & tube lock), Aft Fixture (fork or stow lock), SA
Bi-Stem Brace, SA Spines, LGA PC (socket or dome), P/B
art. socket, TA (tube lock), PFR, PFR extenders, jettison
handle, SA-3 Latch 3 swing arm, 90° socket converter,
sockets: S1, S2, S3, S80 — S88, ASLR-S, Aft Shroud
Doors, APE

4 3/8-in 2.3-in Same as #3

5 3/8-in 3.4-in Aft fixture (pivot center)

6 Empty

7 1/2-in 3.0-in BAPS Post (stow bracket)

8 0.470-in 4.5-in BAPS Post (tube center) (undersized 0.030-in)

9 0.470-in 4.5-in BAPS Post (tube center) (undersized 0.030-in)

10 1/4-in 2.0-in SA-2 Drum Lock

11 1/4-in 2.0-in SA-2 Drum Lock

12 Empty
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PIP PIN MATRIX

BODY
2nd FAULT TOLERANCE CONFIGURATION DIA GRIP DRIVE | #OF SINGLE /
PIN LOCATION QTY . DOUBLE | Workaround
LAUNCH NOMINAL CONTINGENCY (MIN /7 | LENGTH | OUT TIP | BALLS ACTING
LANDING LANDING MAX)
LOWER INTERFACE 1 HITCH PIN HITCH PIN HITCH PIN g;z;g 3.60 YES 4 DOUBLE | Hammer out
0.2470
” CENTER INTERFACE 1 HITCH PIN HITCH PIN HITCH PIN Pt 3.60 YES 4 DOUBLE | Hammer out
»  |L-HANDLE i
- UPPER INTERFACE 1 HITCH PIN HITCH PIN HITCH PIN 07085 3.60 YES 4 DOUBLE | Hammer out
0.2470
HANDHOLD ASSY 1 NONE NONE NONE Pt 2.60 YES 4 DOUBLE | Hammer out
R 03720
90° CONVERTER 2 HITCH PIN (1) HITCH PIN (1) HITCH PIN (1) oaras 2.10 YES 4 DOUBLE | Hammer out
CLEVISEND INNERTUBE | 1 HITCH PIN AUX RESTRAINT N/A 0.4970 2.50 NO 4 pousle | Use Probeand
0.4985 hammer
0.4970 Use probe and
paps | CLEVISEND OUTERTUBE | 1 HITCH PIN AUX RESTRAINT N/A 04985 2.50 NO 4 DOUBLE N
POST
TUBE EXTENSION LOCK | 2 NONE NONE N/A 0.4970 3.90 NO 4 pousle | Use Probeand
0.4980 hammer
01870
EVA OVERRIDE 1 AUX RESTRAINT AUX RESTRAINT AUX RESTRAINT 01085 460 NO 4 DOUBLE | CheckMCC
03720
ARM ASSY 1 HITCH PIN AUX RESTRAINT N/A Pt 2.60 YES 4 DOUBLE | Hammerout
LGAPC 70
BRACKET ASSY 1 HITCH PIN AUX RESTRAINT N/A oaras 2.60 YES 4 DOUBLE | Hammer out
APE 2 HITCH PIN AUX RESTRAINT N/A 0.8720 203 NO 4 pousle | Use Probeand
0.3735 hammer
BERTHING ATTACHMENT RESTRAINT }
2 HITCH PIN HITCH PIN HITCH PIN 0.7460 8.00 NO 4 pousle | Use Probe and
(BAR) 0.7490 hammer
03720
UPPER FORK 1 NONE NONE N/A Pt 2.10 YES 4 DOUBLE | Hammerout
Q AFT 0.3720 Use probe and
2 | mxure PIVOT CENTER 2 NONE NONE NONE oaras 3.40 NO 4 DOUBLE N,
STOW LOCK 2 HITCH PIN NONE N/A 0.8720 2.70 NO 4 pousLe | Use Probeand
0.3735 hammer
ASLR-S 6 NONE NONE N/A 0.8720 1.95 NO 4 snGLe | Use Probe and
0.3735 hammer
ASIPE (EVA) SAFETY BAR 2 HITCH PIN HITCH PIN HITCH PIN 0.8720 450 NO 4 pouste | Use probe and
0.3735 hammer
TUBE LOCK 2 HITCH PIN HITCH PIN HITCH PIN 0.8720 2.03 NO 4 pousle | Use Probe and
0.3735 hammer
TRANS AID 370
STOW LOCK 2 HITCH PIN HITCH PIN HITCH PIN P 210 YES 4 DOUBLE | Hammer out
03720
ARTICULATING SOCKET 1 HITCH PIN HITCH PIN HITCH PIN oaras 2.10 YES 4 DOUBLE | Hammer out
ASIPE PFR EXTENDER 1 HITCH PIN HITCH PIN HITCH PIN 03720 1 539 NO 4 pouse | Use Probeand
0.3735 hammer
MINI-TA 1 HITCH PIN HITCH PIN HITCH PIN 0.8720 370 NO 4 pouse | Use probe and
0.3735 hammer
ASIPE PFR SOCKET 2 HITCH PIN HITCH PIN HITCH PIN 03720 1 539 NO 4 pouse | Use Probeand
0.3735 hammer
03720 U be and
JETTISON HANDLE 1 HITCH PIN HITCH PIN JETTISONED 1.60 NO 2 SINGLE | o Provean
0.3735 hammer
0 03720
2 ARTICULATING SOCKET 2 HITCH PIN HITCH PIN HITCH PIN oaras 2.10 YES 4 DOUBLE | Hammer out
SA2 FWD NOMINAL PINS 2 AUX RESTRAINT AUX RESTRAINT N/A 0.7460 233 NO 4 pousle | Use Probeand
0.7490 hammer
CONSTRAI 0.7460 Use probe and
NT SPARE PIN 1 HITCH PIN HITCH PIN HITCH PIN : 2.33 NO 4 DOUBLE P
0.7490 hammer
0.2470
FWD LAUNCH LOCK 2 NONE NONE N/A 5.80 YES 4 DOUBLE | Hammer out
sA2 0.2495
LATCH 02470
AFT LAUNCH LOCK 2 NONE NONE N/A 07095 5.80 YES 4 DOUBLE | Hammer out
SA SPINES 2 HITCH PIN HITCH PIN HITCH PIN 0.8720 152 NO 4 pousLe | Use Probeand
0.3735 hammer
PDM HANDLE 1 HITCH PIN HITCH PIN HITCH PIN 0.8720 152 NO 4 pouse | Use probe and
0.3735 hammer
SA3 LATCH 3 SWING ARM 2 NONE NONE N/A 03720 2.50 NO 4 pousie | Use Probeand
0.3745 hammer
03720 U be and
SA BI-STEM BRACE 4 HITCH PIN HITCH PIN JETTISONED 152 NO 4 pousle | € Probean
0.3735 hammer
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PIN STRAIGHTENING MATRIX

Note: Connector pin straightener interfaces with 20 and 22 gauge pins

ORU CONNECTOR GAUGE ACTION
Solar Array W 20 For pushed pin, report location, continue
For bent pin, report location, straighten, continue
P3 (onw) 22 For pushed pin, report location, continue
For bent pin, report location, straighten, continue
DBA / DBA-2 X 20 Retrieve Spare DBA2
Y 20 For pushed pin, report location, continue
For bent pin, report location, straighten, continue
4 20 For pushed pin, report location, continue
For bent pin, report location, straighten, continue
P5A, P6A, P7A, 20 For pushed pin, report location, continue
P8A For bent pin, report location, straighten, continue
DBC Cross P601 20 (48 pins) | For pushed or bent pin, retrieve spare harness
Strap 16 (8 pins) (there are no pins for d, e, f, g, h)
J1 22 Retrieve spare harness
ESM J1 & J4 (Y-Harness) 20 Pushed pin, report location, continue
Bent pin, report location, straighten, continue
J2 & J3 (Y-Harness) 16 Pushed pin, report location, continue
Bent pin Y MCC
J6 & J10 (casH) 20 Pushed pin, report location, continue
Bent pin, report location, straighten, continue
CASH P5 & P6 (nco) 20 Pushed Pin, retrieve spare CASH
Bent pin, report pin location, \ MCC for powerdown,
straighten, continue
P7 & P9 Eswm) 22 For bent pin, report location, straighten; continue. If no
joy, retrieve spare CASH
COSTAR/Y- P1A, P2A (HST) 16 Pushed pin, report location, continue
Harness Bent pin, report location, crew call to straighten using
probe, continue
P3A, P4A (HsT) 20 (21 pins) | Pushed pin, report location, continue
16 (2 pins) | Bent pin, report location, straighten (for 16 gauge, crew
call to straighten using probe), continue
COSTAR J1,J2 16 Pushed pin, report location, continue
Bent pin, report location, crew call to straighten using
probe, continue
J3,J4 20 (21 pins) | Pushed pin, report location, continue
16 (2 pins) | Bent pin, report location, straighten (for 16 gauge, crew
call to straighten using probe), continue
NCC J7 & J8 (cAsH) 22 Pushed pin, report location, continue
Bent pin, report location, straighten, continue
J1 & J2 (Conduiy 12 v MCC
P600 Harness P600 16 For pushed or bent pin, retrieve spare harness
NCS J1 (P600 Harness) 16 N MCC
P3 & P4 (conduit) 20 Pushed pin, report location, continue

Bent pin:
Report pin location. If necessary, turn off power at
Diode Box by:
- Enable A & B switch to Enable
- NCS-A & NCS-B to Disable
- Enable A & B switch to Disable
Then, demate P600, straighten, continue.

NOTE: P1 = power, P3 = data for A side. P2 = power,
P4 = data for B side. Min regm’t: P1,P3 or P2,P4
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PIN STRAIGHTENING MATRIX

ORU CONNECTOR GAUGE ACTION
ACS J1,J2 16 Pushed pin, report location, continue
Bent pin, report location, crew call to straighten using
probe, continue
J3,J4 20 (21 pins) | Pushed pin, report location, continue
16 (2 pins) | Bent pin, report location, straighten (for 16 gauge, crew
call to straighten using probe), continue
PCU ESS Bus P19A (harness) 16, 20, & 22 | Report pin location, recap J19 (harness), ensure
Harness J19/31 disconnected from PCU, uncap straighten,
recap, continue
NOTE: Pin straightener only works for 20 and 22
gauge pins

J19 (on PCU) 16, 20, & 22 | Y MCC

J31 (on PcU) 16 Y MCC
Bay 2 &3 P1A, P1B, P1C 12 Pushed pin, report location, continue.
Batteries (hamess) Bent pin. Y MCC
PCU (for PCU J1-J12 16 Pushed Pin, report location, continue
changeout, HST Bent pin Y MCC
powered down J13 & J14 20 Remove Connector Saver, Mate directly to PCU-R
only) J15-J18 16 Pushed Pin, report location, continue

Bent pin Y MCC

J19, J28, & J32 20 (48 pins) | Pushed Pin, report location, continue
16 (8 pins) | Bent pin Y MCC
J20 - J24, & J33 12 Pushed Pin, report location, continue
Bent pin Y MCC
J25 22 Pushed Pin, report location, continue
Bent pin, report location, straighten, continue
J26 & J27 22 Pushed Pin, report location, continue
Bent pin, report location, straighten, continue
J29 & J30 12 Pushed Pin, report location, continue
Bent pin Y MCC
J31 16 Pushed Pin, report location, continue
Bent pin Y MCC
J34 22 Pushed Pin, report location, continue
Bent pin, report location, straighten, continue
J35 20 Pushed Pin, report location, continue
Bent pin, report location, straighten, continue
J36 20 Pushed Pin, report location, continue
Bent pin, report location, straighten, continue
PDU (for PCU J15 (box) 22 For pushed pin, report location, continue.
changeout, HST For bent pin on PCU day (vehicle powered down),
powered down report pin location, straighten, continue, else Y MCC
only) J16 (box) 20 For pushed pin, report location, continue.

For bent pin on PCU day (vehicle powered down),

report pin location, straighten, continue, else Y MCC
J17 (box) 16 For pushed pin, report location, continue.

For bent pin on PCU day (vehicle powered down),
report pin location, attempt to straighten using probe,
continue, else Y MCC

RSU J1, J2 (box) 22 Bent pin, report location, straighten, continue. If no joy,
consider spare (SOPE).

ECU J1 - J6 (box) 20 Report pin location, straighten, continue

VIK Jumper J2 22 Use Spare VIK Jumper Plug

Plug

All Others Any VY MCC
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FSS CONTINGENCIES

KEEP OUT

Reason

¢ FSS BAPS and HST during all operations of
rotator and pivoter

Pinch points, collision

e Umbilical Retract Mechanism during
operation

Pinch points, spring loaded device

¢ Inner edge of berthing latch jaw

Sharp edge

¢ FSS pivoter downlock block corners opposite
override bolts

Sharp edge

FSS LAUNCH/LANDING LOCK RELEASE
Failure of primary and alternate CDUs to unlock:
1. PGT: A3, CCW 2,10.5, 6-in ext
2. Tether downlock pin
3. Disengage bolts (4), 8 turns

CAUTION
Verify EV clear of BAPS prior to pivot

4. OnEV call, IV pivots BAPS
5. Remove downlock pin

FSS BAPS PIVOT PRIOR TO HST BERTHING

Failure of primary and alternate CDUs to pivot - cannot berth HST:

Tools: Essex w/ CMTL and 7/16 6-in rigid

Cheater Bar
If BAPS pivoter > 43.8°
1. Install BAPS post
If BAPS pivoter < 43.8°
2. Install lower end of BAPS post

Stow bolts (2) in trash bag
Open MLI from pivoter housing
Pivot turnbuckles out

. Essex, CMTL 8

If top end of BAPS post not installed:

©CoNOO AW

Pull MLI back from turnbuckle bolts (2)
Essex, CMTL 45, 6-in rigid, cheater bar
Remove turnbuckle non-captive bolts (2), 18+ turns CCW

10. Turn passive pinion bolt, CW (4.9°/sec) until pivoter = 43.8°

11. Install top end of BAPS without telescoping

12. Perform BAPS SUPPORT POST LATCH OVERRIDE (FS 16-24), For Latched Position
13. Turn passive pinion bolt, CW (4.9°/sec) until pivoter = 90°

14. Install BAPS center pip pins
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FSS CONTINGENCIES (Cont)

FSS BAPS ROTATE

Failure of primary and alternate CDU to rotate:

Tools:

ONoRr~LONE

10.
11.
12.
13.
14.

PGT w/ 7/16 6-in wobble

Essex w/ MTL and 7/16 6-in wobble

PGT: A3, CCW 2, 10.5, 6-in wobble
Retract CDU wedge bolt, 21 turns

Pivot CDU housing away from BAPS

Slide wedge under CDU bolt

PGT: A1,CW 1,25

While applying pressure, tighten wedge bolt
Essex, MTL 5, 6-in wobble

Turn Idler Gear Barrel Nut as required

NOTE
11 turns = 180°
10°/sec FSS rotator override I/F limit
CW tool = CCW HST

PGT: A2,CCW 2,55

When rotation complete, retract wedge bolt, 2 turns CCW
Slide wedge away

Pivot CDU housing to reengage Idler and Drive Gear
PGT: A2,CW 2,5.5

While applying pressure, tighten wedge bolt, 21 turns CW

HST P107/P108 MANUAL MATE TO UDM

Failure of primary and alternate CDUs to mate Main Umbilical:

ouhwNE

Essex, 2-in ext
v Main Umbilical retracted
Remove MLI

Rotate Umbilical Retract Mechanisms (URMSs) to RATCHET (locked)

Demate P107 and connect to FSS UDM J107
Demate P108 and connect to FSS UDM J108

NOTE

Wing tab should rotate 360° once engaged

Rotate URMs to FREE (unlocked)
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FSS CONTINGENCIES (Cont)

HST P107/P108 REMATE TO HST
Tools: PGT w/ 7/16 6-in wobble
Essex w/ 2-in ext

Primary Method -
Essex, 2-in ext
Rotate URMs to RATCHET (locked)
Manually demate P107 from UDM and connect to HST J107
Manually demate P108 from UDM and connect to HST J108
Essex, 2-in ext

arwnE

CAUTION
Lanyard retracts when URM is FREE

6. Rotate URMs to FREE (unlocked)

Secondary Method —
1. Essex, 2-in ext
2. Rotate URMs to RATCHET (locked)

3. Either remotely demate P107 and P108 or perform the following:

4. PGT: A3, CW, 10.5 w/ 6-in wobble
5. Disengage DRIVE DISENGAGE 13 turns CW
6. PGT: A3, CCW, 10.5 or Essex, 2-in ext
7. Rotate RELEASE UMBILICAL 1/2 turn CCW
V' P107 and P108 demated from UDM

9. Manually connect P107 to HST J107
10. Manually connect P108 to HST J108

CAUTION
Lanyard retracts when URM is FREE (unlocked)

11. Rotate URMSs to FREE (unlocked)

o

FSS MAIN UMBILICAL DEMATE
Failure of primary and alternate CDUs to demate Main Umbilical.
Tools: PGT w/ 7/16 6-in wobble
Primary Method -
1. PGT: A3, CCW 2, 10.5, 6-in wobble
2. Retract captive translator screw, 52 turns max. (approx. 4-in)
3. v Main Umbilical connector demated

Secondary Method -

Tether to retainer plate using McCaddy pip pin

Disengage retainer plate screws (2), 5/32 Allen, 10 turns CCW
Remove retainer plate

Pull back Main Umbilical

Tether Main Umbilical in retracted position

g
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FSS CONTINGENCIES (Cont)

FSS BERTHING LATCH OPEN

Failure of primary and alternate CDUs to open latches.

Tools:

PGT w/ 7/16 6-in wobble

Primary Method -

S

PGT: A3, CCW 2, 10.5, 6-in wobble

Open MLI

Retract captive jaw pivot pin screws (2), 33 turns
Rotate jaws (2) outwards by hand

Close MLI

Secondary Method -

1.
2.
3.
4.

Loosen eccentric retainer levers (2), 5/32 Allen, 3 turns CCW
Rotate levers downward by hand

Tighten retainer lever screws

Repeat Primary Method

If no joy with Primary Method:

5. Disengage jaw pivot pin screws (2), 5/32 Allen, 8 turns CCW
6. Remove housing
7. Rotate latch jaw outward

FSS BERTHING LATCH CLOSE

Failure of primary and alternate CDUs close latches:

Part 1 -

1. PGT: A3, CCW 2, 10.5, 6-in wobble

2. Open MLI

3. Retract captive jaw pivot pin screws (2), 33 turns

If no joy retracting jaw pivot pin screw:

4. Perform Part 2 then repeat Part 1

5. Rotate jaws (2) outward by hand

6. Perform Part 3

Part 2 -

1. Loosen eccentric retainer levers (2), 5/32 Allen, 3 turns CCW
2. Rotate levers downward by hand

3. Tighten retainer lever screws

4. RepeatPartl

Part 3 -

1. Disengage jaw pivot pin screws (2), 5/32 Allen, 12 turns CCW
2.  Remove housing with attached pivot pin, stow

3. Repeat for second pivot pin

4. Remove PIP pins from BAR

5. Insert BAR over towel bar from right to left (BAR hex bolt to the right)
6. Install left PIP pin first, align and install right PIP pin

7. Remove tether from BAR

8. PGT: A5, CW 2, 15.5, 6-in wobble

9. Tighten BAR over towel bar 24 turns

FS16-28 EVA/109/FIN A



BAPS SUPPORT POST LATCH OVERRIDE
Failure of primary and alternate CDUs to release the BAPS support post latch

For Latch Assist position

If BSP deploy not req'd -
1.
2. Reinstall bracket pip pins (2)
3. Secure electrical harness Velcro strips

Remove BSP and reinstall on FSS cradle

If BSP deploy req'd -

CoNoA~WNE

Release non-captive 7/16 EVA bolts (2), retrieve spacer plate from FSS latch beam
Disengage non-captive BAPS CDU bolts (4), 5/32 Allen, 10 turns CCW

Pull CDU down and install spacer plate

Engage BAPS CDU bolts (4)

Remove EVA override pip pin (black-black)

Rotate EVA lever 12° CCW to disengage mechani