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ELC-1 GRAPPLE

1.

ELC-1 PRE-GRAPPLE

Mon 1

Mon 2

Dwnlnk

A
C
D

[SM 94 PDRS CONTROL |

\VPL ID, ITEM 3: 0
VINIT ID, ITEM 24: 0

VSRMS at OBSS PRE-GRAPPLE posn:

\/
\/

RHC

X Y Z PITCH YAW ROLL PL ID
-680 +96 -513 270 350 1 0
SY SP EP WP WY WR
-90.0 +87.6 | -129.5 -57.5 0.0 +110.4
RATE - VERN (RATE MIN tb-ON)
BRAKES - OFF (tb-OFF)
MODE - as desired
Maneuver to ELC-1 PRE-GRAPPLE posn (within 1"/1°):
X Y Z PITCH YAW ROLL PL ID
-1029 +15 -545 270 0 181 0
SY SP EP WP WY WR
-25.6 +60.6 -81.1 -78.3 +17.7 | +227.3

A7U

CCTV A (0,20)

ELC-1 GRAPPLE

Mon 1 A(D)
Mon 2 B(C)
Dwnlnk EE

CCTV - config for grapple
— install PDRS TARGET OVERLAY FOR CTVM

— RMS WRIST, zoom 34.0 HFOV
focus 5 ft

Maintain eyepoint ~18 in when using grapple overlay

FS 1-3
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Expected

Expected

RATE

MODE

— VERN (RATE MIN tb-ON)
BRAKES — OFF (tb-OFF)
— END EFF, ENTER

Mnvr to grapple envelope

CAUTION

Monitor EE tb timing to prevent EE motor burnout

| SM 169 PDRS STATUS |

EE MODE - AUTO
CAPTURE sw — depress (mom)

RIGID CLOSE CAPTURE

\/

DERIG

ID OPEN

EXTEN

Z

Z

Z

CRITICAL TIMES (28 sec total):

CAPTURE tb— gray, then

CLOSE tb
D RIGID tb

* |f manual grapple reqd:

*
*
*

EE MODE

CAPTURE sw — depress (hold until CLOSE tb-gray, 3 sec max)
MAN CONTR - RIGID (hold until RIGID tb-gray, 25 sec max)

EE MODE — OFF
BRAKES - ON (tb-ON)

PARAM — PORT TEMP

JOINT

— CRIT TEMP

| SM 94 PDRS CONTROL |

PLID

- MAN

—ITEM 3 +3 EXEC
INIT ID—ITEM 24 +3 EXEC

Record POS/ATT and Joint Angles:

— gray, 3 sec max, then
— gray, 25 sec max

* % X x

X Y Z PITCH YAW ROLL PL ID
3
-945 0 -414 0 0 0 3
SY SP EP WP WY WR
-21.6 +54.3 -90.9 -60.8 +18.1 +222.7
FS 1-4 PDRS/129/FIN



b, NGRS
CCTV A (0,20)
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ELC-1 UNBERTH

1. SETUP
A7U CCTV - config for unberth
Mon 1 B
Mon 2 S1LO0B
Dwnink Elbow(A)
DTV Mux A & D

Review GENERIC END EFFECTOR CUE CARD — ISS/SHUTTLE DOCKED OPS

| SM 94 PDRS CONTROL |
VPLID, ITEM 3: 3
VINIT ID, ITEM 24: 3

VBRAKES — ON (tb-ON)

PCS MSS: SSRMS: Thrusters: | Thruster Controls for MSS Ops |

Verify ‘Desat Request:’ — Inh

* |f using Shuttle attitude control, verify in attitude; *
* then DAP: FREE *

Notify SSRMS Operator that ELC-1 Unberth is in work

2. ROEU RELEASE
2.1 Deadfacing ROEU

NOTE
When LOGIC switches taken OFF, KU will mode to standby.
MPM and MRL tbs — bp

MA73C:A MCA LOGIC MNC MID 2 — OFF
‘B MNB MID 4 — OFF
NOTE

Expect ‘S200 APCU 1(2) TRIP’ msgs

R1 PL PRI MNC — OFF (tb-OFF)
VMNB,FC3 (two) — ctr (tb-OFF)

AcU VROEU A6U PANEL OVERLAY installed

VPL RETEN LAT (five) — OFF
PL SEL -2

| SM 97 PL RETENTION |
CRT VREL 1,2 (four): 0

* |[f LATCH 1,2 REL msw shows 1, *
* drive latch for single motor time *

FS 1-6 PDRS/129/FIN



A6U ELEC CONT ELEC COMNT

v
RELEASE DEMATE  RELEASE DEMATE
] ]
v lAaT| v LAT
LATCH MATE LATCH MATE

2.2 Activating ROEU
PL RETEN LOGIC PWR SYS 1,2 (two) — ON
R13L BAY MECH PWR SYS 1,2 (two) — ON

2.3 Releasing Latches
Note single motor time (> 20 sec)

Ac6U ELC-1 RELEASE/LATCH - REL (tb-REL), 40 sec max
— OFF
ELEC CONT ELEC CONT
v
RELEASE DEMATE  RELEASE DEMATE
~ |REL LAT
LATCH MATE LATCH MATE

2.4 Demating ROEU
Note single motor time (> 18 sec)

ELC-1 DEMATE/MATE — DEMATE (tb-REL), 36 sec max

— OFF
ELEC CONT ELEC CONT

A
RELEASE DEMATE RELEASE DEMATE
REL| + |REL LAT
LATCH MATE LATCH MATE

2.5 Deactivating ROEU
PL RETEN LOGIC PWR SYS 1,2 (two) — OFF

R13L BAY MECH PWR SYS 1,2 (two) — OFF
ABU Remove ROEU A6U PANEL OVERLAY
3. ACTIVATE LATCHES
VPL RETEN LAT(five) — OFF

PL SEL —1
R13L BAY MECH PWR SYS 1,2 (two)  — ON
A6U RETEN LOGIC PWR SYS 1,2 (two) — ON
CRT VPL SEL 1 RDY-FOR-LAT 1,2,3,4 (eight): 1

VLAT 1,2,3,4 (eight): 1

* |f any rel msw shows ‘1’, *
* expect single motor time (60 sec) *
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4. PRLA RELEASE
AU VPL RETEN LAT 1,2,3,4 (four) tb — LAT
VRDY 1,2,3,4 (four) tb— gray

Note single motor times (> 30 sec)

PL RETEN LAT 1,2 (two) — REL (tb-REL), 60 sec max
- OFF

3,4 (two) — REL (tb-REL), 60 sec max
- OFF

5. DEACTIVATE LATCHES
PL RETEN LOGIC PWR SYS 1,2 (two) — OFF

R13L BAY MECH PWR SYS 1,2 (two) — OFF
R1 PL PRI MNC — ON (tb-ON)
MCA LOGIC MNC MID 2 - ON

MA73C:A
‘B MNB MID 4 — ON

6. MNVRTO ELC-1 HOVER POSN

NOTE
Monitor clearances between STBD trunnions and OBSS
during unberth. Minimum clearance of approximately
3.4 inches expected

RATE - VERN (RATE MIN tb-ON)
BRAKES — OFF (tb-OFF)
MODE - ORB LD, ENTER
Mnvr ELC-1 up until Z = -582
A6U VPL RETEN RDY 1,2,3,4 tb (four) — bp

NOTE
Maximum allowable translational rate in the V-guides is 0.023 ft/sec

Mnvr to ELC-1 HOVER posn:

X Y Z PITCH YAW ROLL PLID

-945 0 -582 0 0 0 3
SY SP EP WP WY WR

-29.1 +61.4 -66.8 -94.3 +17.0 +230.4

BRAKES - ON (tb-ON)

= |If using Shuttle attitude control and attitude maintenance reqd: *

* DAP: LVLH *

* When rates damped *

* DAP: FREE > 2 sec *

* DAP: AUTO *

* When in attitude and rates damped: *

* DAP: FREE *

FS 1-8 PDRS/129/FIN



RHC

7. MNVR TO ELC-1 INTERMEDIATE POSN

Mon 1 B
Mon 2 C

Dwnink A
DTV S1LO0OB

CCTV A (0,30)

[SM 94 PDRS CONTROL |

END POS — ITEM 18 ()1 11
ATT —ITEM21 +350
— ITEM 25 EXEC (G

CMD CK

| SM 94 PDRS CONTROL |

POR DISPLAY: ITEM 30 EXEC (REL)

RATE — as reqd (VERN within 10 ft)

NOTE

COARSE rates are allowed once POR Y position value
reaches -190 inches (REL: +160)

BRAKES — OFF (tb-OFF)

MODE

— OPR CMD, ENTER (READY It on)

1 After PROCEED, if motion no longer apparent but POR is within 1
I 1in/1 deg and IN PROG It — on:
| AUTO SEQ - STOP

AUTO SEQ - PROCEED (IN PROG It on)

When AUTO SEQ IN PROG |t — off:
BRAKES — ON (tb-ON)

ELC-1 INTERMEDIATE posn: ~6 min
X Y Z PITCH YAW ROLL PL ID
-1110 -350 -650 350 300 300 3
SY SP EP WP WY WR
+4.8 +64.2 -53.0 -43.5 +34.0 | +105.1

FS 1-9
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b

CCTV A (10,27) S1 LOOB (60,30)

* |f using Shuttle attitude control and attitude maintenance reqd: *
* DAP: LVLH *
* When rates damped *
* DAP: FREE > 2 sec *
* DAP: AUTO *
* When in attitude and rates damped: *
* DAP: FREE *

8. MNVR TO ELC-1 HANDOFF POSN

Mon 1 A
Mon 2 B

Dwnlink P1 LOOB
DTV Elbow

[SM 94 PDRS CONTROL |

END POS — ITEM 18 (-)939 (-)58 1 (-)7 2 8 EXEC
ATT —ITEM21 +286 +356 +29 1 EXEC

CMD CK - ITEM 25 EXEC (GOOD)

RHC RATE — as reqd (VERN within 10 ft)

NOTE
COARSE rates are allowed until POR Y position value
reaches -543 inches (REL: +38)

BRAKES — OFF (tb-OFF)
MODE - OPR CMD, ENTER (READY It on)

I"After PROCEED, if motion no longer apparent but POR is within !
' 1in/1 deg and IN PROG It — on: !
AUTO SEQ — STOP :

AUTO SEQ - PROCEED (IN PROG It on)

When AUTO SEQ IN PROG It — off:
BRAKES — ON (tb-ON)

FS 1-10 PDRS/129/FIN



ELC-1 HANDOFF posn: ~5:15 min
X Y Z PITCH YAW ROLL PL ID
-939 -581 -728 286 356 291 3
SY SP EP WP WY WR
+42.7 +58.2 -36.2 -0.2 +65.0 +20.3

| SM 94 PDRS CONTROL |

POR DISPLAY: ITEM 30 EXEC (ORB)

*
*
*
*
*

When rates damped
DAP: FREE > 2 sec
DAP: AUTO

If using Shuttle attitude control and attitude maintenance reqd:
DAP: LVLH

Give SSRMS Operator GO for ELC-1 Grapple Mnvr

CCTV A (50,20)

FS 1-11
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ELC-1 UNGRAPPLE

A7U

1.

SETUP
Mon 1 A
Dwnlnk EE
Mon 2 B
DTV C

CCTV — RMS WRIST, zoom 34.0 HFOV
focus 5 ft

[SM 94 PDRS CONTROL |
PLID  —ITEM 3 +0 EXEC
INIT ID — ITEM 24 +0 EXEC

ELC-1 UNGRAPPLE
On SSRMS Operator GO for ELC-1 Ungrapple

NOTE
CONTR ERR It and ‘S96 PDRS CNTL’ msg may
occur due to Consistency/Envelope Check error

RATE — COARSE (RATE MIN tb-OFF)

[SM 94 PDRS CONTROL |
AUTO BRAKE INH — ITEM 10 EXEC (*)

BRAKES — OFF (tb-OFF)

MODE — TEST, ENTER
Wait 5 sec

BRAKES — ON (tb-ON)

[SM 94 PDRS CONTROL |
AUTO BRAKE ENA — ITEM 9 EXEC (¥)

RATE - VERN (RATE MIN tb-ON)
BRAKES — OFF (tb-OFF)
MODE - END EFF, ENTER

CAUTION
Monitor EE tb timing to prevent EE motor burnout

[SM 169 PDRS STATUS |

EE MODE - AUTO
RELEASE sw — depress (mom)

Mnvr clear of grapple pin

FS 1-12
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RIGID CLOSE CAPTURE CRITICAL TIMES (28 sec total):

@ % w DERIGID tb — gray, 5 sec max, then
OPENtb - gray, 3 sec max, then
DERIGID OPEN EXTEND EXTEND tb — gray, 20 sec max

EE MODE - OFF

If manual release required:
EE MODE - MAN
MAN CONTR — DERIGID (hold until DERIGID tb-gray, 5 sec max)
RELEASE sw — depress (hold until OPEN tb-gray, 3 sec max)

Mnvr arm clear, then
EE MAN CONTR — DERIGID (hold until EXTEND tb-gray, 20 sec max)
MODE — OFF

0% X X X X X x

*
*
*
*
*
*
*
*

NOTE
Drive to ELC-1 BACKOFF posn through WY SINGULARITY

Mnvr to ELC-1 BACKOFF posn:

X Y Z PITCH YAW ROLL PL ID
-1002 -419 -670 207 69 169 0
SY SP EP WP WY WR
+26.0 +68.7 -57.2 +42.1 +78.8 -12.9
Mon 1 A
Mon 2 B
Dwnink Elbow
MODE - SINGLE, ENTER
Mnvr to SINGULARITY AVOIDANCE posn:
SY SP EP WP WY WR
ELC-1
Backoff +26.0 +68.7 -57.2 +42.1 +78.8 -12.9
1. WY - +74.0
Singularity
Avoidance +26.0 +68.7 -57.2 +42 .1 +74.0 -12.9
X Y Z PITCH YAW ROLL PL ID
-1004 -421 -674 201 73 175

YMODE

BRAKES — ON (tb-ON)

— not DIRECT (It off)

PARAM - PORT TEMP

JOINT

— CRIT TEMP

Give SSRMS Operator GO for ELC-1 Mnvr to Install

FS 1-13
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CCTV A (50,20) ELBOW (30,-20)
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ELC-2 GRAPPLE |

1. ELC-2 PRE-GRAPPLE

Mon 1 A
Mon 2 B

Dwnink S1LOOB
DTV C

| SM 94 PDRS CONTROL |

VPLID, ITEM 3: 0
VINIT ID, ITEM 24: 0

VSRMS at SINGULARITY AVOIDANCE posn:

X Y Z PITCH YAW ROLL PL 1D
V| -1004 -421 -674 201 73 175 0
SY SP EP WP WY WR
V| +26.0 +68.7 -57.2 +42.1 +74.0 -12.9

RHC RATE - VERN (RATE MIN tb-ON)
BRAKES — OFF (tb-OFF)

MODE - SINGLE, ENTER

Mnvr to INTERMEDIATE PRE-GRAPPLE posn:
SY SP EP WP WY WR

Singularity
Avoidance +26.0 +68.7 -57.2 +42.1 +74.0 -12.9

1. SP - +55.0

Intermediate

Pre-grapple +26.0 +55.0 -57.2 +42 .1 +74.0 -12.9
X Y Z PITCH YAW ROLL PL ID
-1063 -414 -569 213 74 150 0

BRAKES — ON (tb-ON)

| SM 94 PDRS CONTROL |

END POS —ITEM 18 (-)1105 (-)15 (-)54 5 EXEC
ATT —ITEM21 +270 +0 +

CMD CK - ITEM 25 EXEC (GOOD)

[SM 94 PDRS CONTROL |
POR DISPLAY: ITEM 30 EXEC (REL)

RHC RATE  —as reqd (VERN within 10 ft)
BRAKES — OFF (tb-OFF)
MODE - OPR CMD, ENTER (READY It on)

AUTO SEQ - PROCEED (IN PROG It on)

When AUTO SEQ IN PROG It — off:
BRAKES — ON (tb-ON)

[SM 94 PDRS CONTROL |
POR DISPLAY: ITEM 30 EXEC (ORB)

FS 1-15 PDRS/129/FIN



A7U

ELC-2 PRE-GRAPPLE posn: ~1 min

X Y Z PITCH YAW ROLL PL ID
-1105 -15 -545 270 0 0 0
SY SP EP WP WY WR
-18.1 +47.1 -57.7 -85.6 +18.6 +38.7

~ CCTV

» i

A (0,27) S1 LOOB (60,30)

2. ELC-2 GRAPPLE

Mon 1 A(D)
Mon 2 EE

Dwnink S1LOOB
DTV C(B)

CCTV - config for grapple
— install PDRS TARGET OVERLAY FOR CTVM
— RMS WRIST, zoom 34.0 HFOV
focus 5 ft
Maintain eyepoint ~18 in when using grapple overlay

RATE - VERN (RATE MIN tb-ON)
BRAKES — OFF (tb-OFF)
MODE - END EFF, ENTER

Mnvr to grapple envelope

CAUTION
Monitor EE tb timing to prevent EE motor burnout

| SM 169 PDRS STATUS |

EE MODE - AUTO
CAPTURE sw — depress (mom)

RIGID CLOSE CAPTURE CRITICAL TIMES (28 sec total):
CAPTURE tb- gray, then

CLOSEtb  —gray, 3 sec max, then
DERIGID OPEN EXTEND RIGID tb — gray, 25 sec max

| |w| |
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Expected

Expected

* |f manual grapple reqd:

*
*
*

EE MODE

CAPTURE sw — depress (hold until CLOSE tb-gray, 3 sec max)
MAN CONTR - RIGID (hold until RIGID tb-gray, 25 sec max)

EE MODE — OFF
BRAKES - ON (tb-ON)

| SM 94 PDRS CONTROL |

PLID

St b
CCTV A (0,27)

- MAN

—ITEM 3 +4 EXEC
INIT ID - ITEM 24 +4 EXEC

* % *x  x

Record POS/ATT and Joint Angles:

S1 LOOB (60,30)

X Y Z PITCH YAW ROLL PL ID
4
-1189 0 -414 0 0 0 4
SY SP EP WP WY WR
-14.5 +42.7 -68.7 -69.1 +18.8 +35.3

Review GENERIC END EFFECTOR CUE CARD — ISS/SHUTTLE DOCKED OPS

FS 1-17
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ELC-2 UNBERTH |

1. SETUP
A7U CCTV - config for unberth
Mon 1 B
Mon 2 Elbow
Dwnink Lab Stbd Zenith
DTV Mux A & D

| SM 94 PDRS CONTROL |
\PL ID, ITEM 3: 4
VINIT ID, ITEM 24: 4

VBRAKES — ON (tb-ON)

PCS MSS: SSRMS: Thrusters: | Thruster Controls for MSS Ops |

Verify ‘Desat Request:’ — Inh

* |If using Shuttle attitude control, verify in attitude; *
* then DAP: FREE *

Notify SSRMS operator that ELC-2 Unberth is in work

2. ROEU RELEASE
2.1 Deadfacing ROEU

NOTE
When LOGIC switches taken OFF, KU will mode to standby.
MPM and MRL tbs — bp

MA73C:A MCA LOGIC MNC MID 2 - OFF
‘B MNB MID 4 — OFF
NOTE

Expect ‘S200 APCU 1(2) TRIP’ msgs

R1 PL PRI MNC — OFF (tb-OFF)
VMNB,FC3 (two) — ctr (tb-OFF)

AcU Install ROEU A6U PANEL OVERLAY

VPL RETEN LAT (five) — OFF
PL SEL -2

| SM 97 PL RETENTION |
CRT VREL 3,4 (four): 0

* |[f LATCH 3,4 REL msw shows 1, *
* drive latch for single motor time =

ABU ELEC CONT ELEC CONT
v
A
RELEASE DEMATE RELEASE DEMATE
REL REL| v |LAT| v
LATCH MATE LATCH MATE
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2.2 Activating ROEU
ABU PL RETEN LOGIC PWR SYS 1,2 (two) — ON
R13L BAY MECH PWR SYS 1,2 (two) — ON

2.3 Releasing Latches
Note single motor time (> 20 sec)

A6U ELC-2 RELEASE/LATCH — REL (tb-REL), 40 sec max
— OFF
ELEC CONT ELEC CONT
v
RELEASE DEMATE  RELEASE DEMATE
REL REL| + |REL
LATCH MATE LATCH MATE

2.4 Demating ROEU
Note single motor time (> 18 sec)

ELC-2 DEMATE/MATE — DEMATE (tb-REL), 36 sec max

- OFF
ELEC CONT ELEC CONT
RELEASE DEMATE RELEASE DEMATE
REL REL EEL +" | REL
LATCH MATE LATCH MATE

2.5 Deactivating ROEU
PL RETEN LOGIC PWR SYS 1,2 (two) — OFF

R13L BAY MECH PWR SYS 1,2 (two) — OFF
ABU Remove ROEU A6U PANEL OVERLAY
3. ACTIVATE LATCHES
VPL RETEN LAT(five) — OFF

PL SEL -3
R13L BAY MECH PWR SYS 1,2 (two) - ON
A6U RETEN LOGIC PWR SYS 1,2 (two) — ON
CRT VPL SEL 3 RDY-FOR-LAT 1,2,3,4 (eight): 1

JLAT 1,2,3,4 (eight): 1

* |f any rel msw shows ‘1’, *
* expect single motor time (60 sec) *
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4. PRLA RELEASE
AU VPL RETEN LAT 1,2,3,4 (four) tb — LAT
VRDY 1,2,3,4 (four) tb — gray

Note single motor times (> 30 sec)

PL RETEN LAT 1,2 (two) — REL (tb-REL), 60 sec max
- OFF

3,4 (two) — REL (tb-REL), 60 sec max
- OFF

5. DEACTIVATE LATCHES
PL RETEN LOGIC PWR SYS 1,2 (two) — OFF
BAY MECH PWR SYS 1,2 (two) — OFF

R13L

MA73C:A MCA LOGIC MNC MID 2 - ON
‘B MNB MID 4 — ON

6. MNVR TO ELC-2 HOVER POSN

CAUTION
Monitor clearances between STBD trunnions and OBSS during unberth
with LAB CAM and LAB window. Minimum clearance of approximately
2.8 inches expected. Also, monitor clearance between aft bulkhead
and PVGF which is a minimum of 10.6 inches with CCTV B and C

RATE - VERN (RATE MIN tb-ON)
BRAKES — OFF (tb-OFF)
MODE - ORB LD, ENTER
Mnvr ELC-2 up until Z = -570
A6U VPL RETEN RDY 1,2,3,4 tb (four) — bp

NOTE
Maximum allowable translational rate in the V-guides is 0.023 ft/sec

Mnvr to ELC-2 HOVER posn

X Y Z PITCH YAW ROLL PLID
-1189 0 -570 0 0 0 4

SY SP EP WP WY WR
-20.7 +45.5 -42.5 -100.2 +18.2 +42.0

BRAKES - ON (tb-ON)

= |If using Shuttle attitude control and attitude maintenance reqd: *

* DAP: LVLH *

* When rates damped *

* DAP: FREE > 2 sec *

* DAP: AUTO *

* When in attitude and rates damped: *

* DAP: FREE *
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7. MNVR TO ELC-2 INTERMEDIATE POSN

Mon 1 B
Mon 2 A

Dwnlink S1LO0OB
DTV C

I ‘ (L] . | 57 1
CCTV A (0,27) S1 LOOB (60,30)
RHC RATE  —as reqd (VERN within 10 ft)
BRAKES — OFF (tb-OFF)
MODE - SINGLE, ENTER

NOTE
COARSE rates are allowed once WP value reaches -15 degrees

Mnvr to ELC-2 INTERMEDIATE posn:

SY | sp EP | WP [ WY | WR
ELC-2Hover | -20.7 | +455 | -425 | 1002 | +182 | +42.0
1. WP + +25.0
O | 207 | 4455 | 425 | +25.0 | +182 | +42.0
X Y Z | PITCH | YAW | ROLL | PLID
174 | -85 | 790 | 125 | 48 | 347 4

BRAKES — ON (tb-ON)

= |If using Shuttle attitude control and attitude maintenance reqd: *
* DAP: LVLH

* When rates damped

* DAP: FREE > 2 sec

* DAP: AUTO

* When in attitude and rates damped:
* DAP: FREE

* *F X X X x
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" CCTV A (0,27) ~ S1LOOB (60,30)

8. MNVR TO ELC-2 HANDOFF POSN

Mon 1 A(Elbow)
Mon 2 D
Dwnink S1LOOB
DTV B
| SM 94 PDRS CONTROL |
END POS - ITEM18 (-)900 (+)375 (-)76 0 EXEC
ATT —ITEM21 +197 +318 +33 EXEC

CMD CK —ITEM 25 EXEC (GOOD)

| SM 94 PDRS CONTROL |
POR DISPLAY: ITEM 30 EXEC (REL)

RHC RATE — as reqd (VERN within 10 ft)

NOTE
COARSE rates are allowed until POR Y position value reaches
+311 inches (REL: -64). Monitor clearance between Node 2
and upper boom with Elbow Cam or SSRMS Tip Elbow

BRAKES — OFF (tb-OFF)

MODE - OPR CMD, ENTER (READY It on)

I After PROCEED, if motion no longer apparent but POR is within 1
I 1in/1 deg and IN PROG It - on: 1
I AUTO SEQ - STOP I

AUTO SEQ - PROCEED (IN PROG It on)

When AUTO SEQ IN PROG It — off:
BRAKES — ON (tb-ON)

[SM 94 PDRS CONTROL |
POR DISPLAY: ITEM 30 EXEC (ORB)
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ELC-2 HANDOFF posn: ~8 min
X Y Z PITCH YAW ROLL PL ID
-900 +375 -760 197 318 33 4
SY SP EP WP WY WR
-59.5 +29.3 -35.0 +54.0 -15.0 -91.8
* |f using Shuttle attitude control and attitude maintenance reqd: *
* DAP: LVLH *
* When rates damped *
* DAP: FREE > 2 sec *
* DAP: AUTO *

Give SSRMS Operator GO for ELC-2 Grapple Mnvr

CCTV B (40,30)

FS 1-23
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ELC-2 UNGRAPPLE

1. SETUP
A7U CCTV — RMS WRIST, zoom 34.0 HFOV
focus 5 ft
Mon 1 A
Mon 2 EE
Dwnink D
DTV B

| SM 94 PDRS CONTROL |
PLID —ITEM 3 +0 EXEC
INIT ID — ITEM 24 +0 EXEC

2. ELC-2 UNGRAPPLE
On SSRMS Operator GO for ELC-2 Ungrapple

NOTE
CONTR ERR It and ‘S96 PDRS CNTL’ msg may
occur due to Consistency/Envelope Check error

RATE — COARSE (RATE MIN tb-OFF)

| SM 94 PDRS CONTROL |
AUTO BRAKE INH — ITEM 10 EXEC (*)

BRAKES — OFF (tb-OFF)

MODE - TEST, ENTER
Wait 5 sec

BRAKES — ON (tb-ON)

| SM 94 PDRS CONTROL |
AUTO BRAKE ENA — ITEM 9 EXEC (¥)

RATE - VERN (RATE MIN tb-ON)
BRAKES — OFF (tb-OFF)
MODE - END EFF, ENTER

CAUTION
Monitor EE tb timing to prevent EE motor burnout

| SM 169 PDRS STATUS |
EE MODE — AUTO
RELEASE sw — depress (mom)

Mnvr clear of grapple pin

RIGID CLOSE CAPTURE CRITICAL TIMES (28 sec total):

N DERIGID tb — gray, 5 sec max, then
% % @ OPENtb - gray, 3 sec max, then
DERIGID OPEN EXTEND EXTEND tb — gray, 20 sec max
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EE MODE - OFF

If manual release required:
EE MODE - MAN
MAN CONTR — DERIGID (hold until DERIGID tb-gray, 5 sec max)
RELEASE sw — depress (hold until OPEN tb-gray, 3 sec max)

Mnvr arm clear, then
EE MAN CONTR — DERIGID (hold until EXTEND tb-gray, 20 sec max)
MODE — OFF

*
*
*
*
*
*
*
*

% X X X X X X

Mnvr to ELC-2 BACKOFF posn:

X Y Z PITCH YAW ROLL PL ID
-932 +244 -637 83 336 313 0
SY SP EP WP WY WR
-55.5 +42.0 -76.7 +83.8 -17.3 -88.8

BRAKES — ON (tb-ON)

Give SSRMS Operator GO for ELC-2 Intermediate JOCAS

CCTV B (30,20)

CCTV D (-30,30)

3. MNVR TO PRE-CRADLE POSN

Mon 1 A
Mon 2 B
Dwnlnk D

| SM 94 PDRS CONTROL |

END POS —ITEM 18 (-)1261 (-)146 (-)551EXEC
ATT —ITEM 21 +5 +2 +0 EXEC

CMD CK - ITEM 25 EXEC (GOOD)

RHC RATE — as reqd (VERN within 10 ft)

FS 1-25 PDRS/129/FIN



On SSRMS Operator GO for ELC-2 Install Viewing

BRAKES — OFF (tb-OFF)
MODE - OPR CMD, ENTER (READY It on)

—

After PROCEED, if motion no longer apparent but POR is within -;
1 1in/1 deg and IN PROG It — on: I
L _AUTQSEQ_STOP  _ _ o ______1

AUTO SEQ - PROCEED (IN PROG It on)

When AUTO SEQ IN PROG It — off:
BRAKES — ON (tb-ON)

PRE-CRADLE posnh: ~1.5min
X Y Z PITCH YAW ROLL PL ID
V| -1261 -146 -551 5 2 0 0
SY SP EP WP WY WR
V| +0.0 +25.0 -25.0 +5.0 +0.0 +0.0

i G !r
CCTV (0,25) PORT

4. MNVR TO ELC-2 INSTALL VIEWING POSN
Mon 1 A
Mon 2 B
Dwnlnk Elbow
RHC RATE —as reqd (VERN within 10 ft)

BRAKES — OFF (tb-OFF)
MODE - SINGLE, ENTER

NOTE
Clearance between SRMS Upper Boom and JEM reduces to 53 inches.
Use B, ELB CAM and PORT windows to monitor clearance. Expect
WY SINGULARITY. Final position is near SY singularity
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Mnvr to ELC-2 INSTALL VIEWING posn:

SY SP EP WP WY WR
Pre-cradle 0.0 +25.0 -25.0 +5.0 0.0 0.0
1. SP - +20.0
2. sy + [ +1745 -
3 WP — | 279
4: WY + ) +106.0 |
5. SP + +25.0 |
InsteIzEIIL\c/:i-ezwing +1745 | +25.0 | -250 | -27.9 | +1060 | 0.0
X Y Z PITCH | YAW | ROLL | PLID
166 | 139 | -546 72 208 26 0

BRAKES — ON (tb-ON)

VMODE - not DIRECT (It off)
PARAM - PORT TEMP
JOINT - CRIT TEMP

Give SSRMS Operator GO to Mnvr to ELC-2 Install

BIRD'S EYE
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5. MNVR TO PRE-CRADLE

Mon 1 A
Dwnlnk B
Mon 2 Elbow

On SSRMS GO to Mnvr to Pre-cradle

RHC RATE —asreqd (VERN within 10 ft)
BRAKES — OFF (tb-OFF)
MODE - SINGLE, ENTER
NOTE
Clearance between SRMS Upper Boom and JEM starts at 53 inches
and increases. Use B, ELB CAM and PORT windows to monitor
clearance. Expect WY SINGULARITY. Starting position is near
SY singularity
Mnvr to PRE-CRADLE posn:
SY SP EP WP WY WR
InstaE”L\?ifwing +1745 | +250 | -25.0 | -279 | +106.0 | 0.0
1. SP - +20.0 .
2: WP + 1 +5.0
3 WY - 0.0
4 SY - 00 |
5. SP + +25.0
Pre-cradle 0.0 +25.0 -25.0 +5.0 0.0 0.0
X Y Z PITCH YAW ROLL PL ID
-1261 -146 -551 5 2 0 0

BRAKES — ON (tb-ON)
— not DIRECT (It off)
PARAM - PORT TEMP
— CRIT TEMP

YMODE

JOINT
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ELC OFF-NOMINAL OPS

ELC-1 ST GRAPPLE ... ..o FS 2-2
UNBERTH .. FS 2-9
HANDOFF ... FS 2-11
UNGRAPPLE ... FS 2-15

ELC-2 ST GRAPPLE. ... FS 2-18
UNBERTH ..o, FS 2-25
HANDOFF ... FS 2-28
UNGRAPPLE ... FS 2-33

FS 2-1 PDRS/129/FIN

ELC
OFF-NOM OPS



ELC-1 SJ GRAPPLE

1. ELC-1 MNVR TO PRE-GRAPPLE
A7U CCTV — perform PAN/TILT RESET
— fully zoom out for SJ pictures

| SM 94 PDRS CONTROL |
VPL ID, ITEM 3: 0
VINIT ID, ITEM 24: 0

Mon 1 S1LOOB
Dwnlnk B(EE)
Mon 2 C
4 DTV A(D)
o
0= RATE  —asrequired (VERN within 10 ft)
T CZJ BRAKES — OFF (tb-OFF)
H MODE - best available
T
o Mnvr to ELC-1 PREGRAPPLE posn:
SY SP EP WP WY WR
Pre-cradle 0.0 +25.0 -25.0 +5.0 0.0 0.0
1. SY - -25.6
2. SP + +60.6
3. EP - -81.1
4: WP - -78.3
5. WY + +17.7
6: WR + +227.3
prograple | 256 | 606 | 8L1 | 783 | +17.7 | +2273
X Y z PITCH YAW ROLL PL ID
-1029 +15 -545 270 0 181 0

BRAKES — ON (tb-ON)
MODE - not DIRECT
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Step 1.
Drive SY-
From O to -25.6

Step 2:
Drive SP+
From +25.0 to +60.6

CCTV A (-10,30)

CCTV A (-10,30)

CCTV B (30,30)

FS 2-3
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Step 3: Step 4:
Drive EP- Drive WP-
From -25.0to -81.1 From +5.0to -78.3 |

CCTV A (-10,30) CCTV A (-10,30)

L 2 et
CCTV C (-20,25)
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Step 5: Step 6:
Drive WY+ Drive WR+
From 0.0 to +17.7 From 0.0 to +227.3

Q.A

CCTV A (-10,30)
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2. SIMNVR TO ELC-1 GRAPPLE
A7U CCTV - config for grapple
—install PDRS TARGET OVERLAY FOR CTVM
— RMS WRIST, ZOOM 34.0 HFOV
FOCUS 5 ft
Maintain eyepoint ~18 in when using grapple overlay

Mon 1 S1 LOOB

Dwnink EE
Mon 2 A(C)
DTV D

RATE —VERN (RATE MIN tb-ON)
BRAKES — OFF (tb-OFF)
MODE - best available

Drive joints per ELC-1 SJ GRAPPLE WRIST CCTV OVERLAY and diagram until
EE within grapple envelope
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ELC-1 SJ GRAPPLE

+X OBAS +Y OBAS =Z 0OBAS ORAS ORAS

FWD STBD DOWN +PITCH =Y AW =ROLL

ORAS

AFT FORT oP FITCH AW ROLL
-X OBAS -Y OBAS -Z OBAS ORAS ORAS ORAS
O s¥ sF  Mer W WY HWR
Bars represent driving joints in their positive direction.

Toget | Drive: Toget | Drive: Driving: | Results In: Driving: | Results In:
+X (fwd) | -EP,-WP || +PITCH | +WP, +EP +8Y -Y (port), +YAW || +WP -X (aft), +PITCH
+Y (stbd) | -SY, +WR || +YAW | +WR, +SY +SP -Z (up), +PITCH || +WY -Y (port), -ROLL
+7 (down) | -SP,-EP || +ROLL | -WY, +WP +EP -X (aft), +PITCH || +WR +Y (stbd), +YAW

ASY | ASP | AEP | AWP | AWY | AWR
+41| -64 |97 |+174| +06 | 4.3

Fabricate as transparency

/

ZOOM 34.0 HFOV N
FOCUS50FT s
EYEPOINT APPROX 18 IN

ELC-1 SJ GRAPPLE WRIST CCTV OVERLAY

N

PDRS-9a/129/0/B |
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3. ELC-1 GRAPPLE

Expected

Expected

CAUTION

Monitor EE tb timing to prevent EE motor burnout

EE MODE — AUTO (if available)
CAPTURE sw — depress (mom)

RIGID CLOSE CAPTURE

\/

DERIG

ID OPEN

EXTEND

2

Z

Z

CRITICAL TIMES (28 sec total):

CAPTURE tb — gray, then

CLOSE tb

* |f manual grapple reqd:

*
*
*

EE MODE

CAPTURE sw — depress (hold until CLOSE tb-gray, 3 sec max)
MAN CONTR - RIGID (hold until RIGID tb-gray, 25 sec max)

EE MODE - OFF

BRAKES — ON (tb-ON)
— not DIRECT

MODE

CCTV A (-10,30)

— MAN

RIGID tb

— gray, 3 sec max, then
— gray, 25 sec max

* %k X X

T

| SM 94 PDRS CONTROL |

PL ID

—ITEM 3 +3 EXEC
INIT ID - ITEM 24 +3 EXEC

Record POS/ATT and Joint Angles:

X Y z PITCH | YAW | ROLL | PLID
3
-945 0 414 0 0 0
SY SP EP WP WY WR
216 | +543 | -90.9 | -60.8 | +18.1 | +222.7

Review GENERIC END EFFECTOR CUE CARD — ISS/SHUTTLE DOCKED OPS
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ELC-1 SJ UNBERTH

1. SETUP
Perform ELC-1 UNBERTH, steps 1-5 (ELC NOMINAL OPS)

2. SJMNVR TO CLEAR OF V-GUIDES
RATE - asrequired (VERN within 10 ft)
BRAKES - OFF (tb-OFF)

MODE - best available

Drive joints per ELC-1 SJ TOP OF V-GUIDES histogram until ELC-1 trunnions at
top of V-guides (Z = -485)

ELC-1 SJ UNBERTH

FWD STBD ‘ DOWMN | +PITCH ‘ +Y AN +ROLL
+X OBAS +Y OBAS +Z OBAS QORAS ORAS QORAS
Ny |
| N §
| YR IR
[ _ :
AFT PORT UF -PITCH AW -ROLL
-¥X OBAS =Y OBAS -Z OBAS ORAS ORAS ORAS

] sy sP | =S WP Wy B WR

Bars represent driving joints in their positive direction.

To get: Drive: To get: Drive: Driving: Results In: Driving: Results In:
+X (fwd) -EP,-WP || +PITCH | +WP, +EP +SY -Y (port), +YAW || WP -X (aft), +PITCH
+Y (sthd) | -SY, +WR || +YAW | +WR, +SY +5P -Z (up), +PITCH || +WY -Y (port), -ROLL
+7 (down) | -SP, -EP +ROLL [ -WY, +WP +EP -X (aft), +PITCH || +WR +Y (sthd), +YAW

ASY | ASP | AEP | AWP | AWY | AWR
41| +64 | +97|-174| -06 | +4.3

z | sY SP EP WP WY WR
-414 | -21.6 +54.3 -80.9 -60.8 +18.1 -137.3
-430 | -22.3 +55.8 -89.7 -63.8 +18.0 -136.5
-480 | -24.6 +59.56 -845 -73.4 +17.7 -1341
-504 | -25.7 +60.7 -81.2 -78.2 +17.5 -133.0

SUGGESTED JOINT ORDER
SP+, EP+, WR+, SY-, WY-, WP- as reqd

FS 2-9 PDRS/129/FIN



FS 2-10 PDRS/129/FIN



ELC-1 SJ HANDOFF

1. SIMNVRTO ELC-1 HANDOFF POSN

ELC-1
Hover Posn
1. EP +
WR -
WP +
WYy +
SP -
. SY +
ELC-1

L

Handoff Posn

Mon 1 P1LOOB
Dwnink Elbow
Mon 2 A
DTV B(C)
RATE  —asreqd (VERN within 10 ft)

BRAKES — OFF (th-OFF)

MODE - best available
Mnvr to ELC-1 HANDOFF posn:
SY SP EP WP WY WR
-24.8 +59.8 -83.9 -74.4 +17.6 | +226.1
-36.2 R
) [ +20.3
[ -02
) +65.0 |
+58.2 |
+42.7
+42.7 +58.2 -36.2 -0.2 +65.0 +20.3
X Y Z PITCH YAW ROLL PL ID
-939 -581 -728 286 356 291 3
BRAKES — ON (tb-ON)
VMODE - not DIRECT
* |f using Shuttle attitude control and attitude maintenance reqd: *
* DAP: LVLH *
* When rates damped *
* DAP: FREE > 2 sec *
* DAP: AUTO *

Notify SSRMS Operator, SRMS is in ELC-1 Handoff position with brakes on.

GO for ELC-1 GRAPPLE MANEUVER
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Step 1. Step 2:
Drive EP+ Drive WR-
From -83.9 to -36.2 From +226.1 to +20.3

/vv
o~ P

CCTV A (-10,30) CCTV A (-10,30)
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Step 3: Step 4:
Drive WP+ Drive WY+
From -74.4to -0.2 From +17.6 to +65.0

CCTV A (-10,30) CCTV A (-10,30)

FS 2-13 PDRS/129/FIN



Step 5: Step 6:
Drive SP- Drive SY+
From +59.8 to +58.2 From -24.8 to +42.7

/f

CCTV A (50,30)

B | 1 : ,
B (10,60) CCTV B (-50,20)
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ELC-1 SJ UNGRAPPLE

A7U

1.

SETUP
CCTV — RMS WRIST, ZOOM 34.0 HFOV
FOCUS 5 ft
Mon 1 P1 LOOB
Dwnlink EE
Mon 2 A
DTV C

ELC-1 UNGRAPPLE

On SSRMS Operator GO for Ungrapple, ELC-1 Grapple complete and

brakes on

If SINGLE MODE available:

NOTE

CONTR ERR It and ‘S96 PDRS CNTL' msg may
occur due to Consistency/Envelope Check error

RATE — COARSE (RATE MIN tb-OFF)

[SM 94 PDRS CONTROL |

AUTO BRAKE INH — ITEM 10 EXEC (¥)
BRAKES — OFF (tb-OFF)

MODE — TEST, ENTER
Wait 5 sec

BRAKES — ON (tb-ON)

| SM 94 PDRS CONTROL |

AUTO BRAKE ENA - ITEM 9 EXEC (*)

PL ID
INIT

ID

—ITEM 3 +0 EXEC
—ITEM 24 +0 EXEC

RATE - VERN (RATE MIN th-ON)
BRAKES - OFF (tb-OFF)
MODE - best available

CAUTION

Monitor EE tb timing to prevent EE motor burnout

SRMS must back away at least 120 inches.

NOTE

Expect ‘WY Reach Limit’ warning

| SM 169 PDRS STATUS |

EE MODE

— MAN

MAN CONTR — DERIG (hold until DERIGID tb-gray, 5 sec max)
RELEASE sw — depress (hold until OPEN tb-gray, 3 sec max)

RIGID CLOSE CAPTURE

CRITICAL TIMES (8 sec total):

V|

Z

OPEN tb

DERIGID

OPEN

EXTEND

L]
G

FS 2-15
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3. MNVR ARM CLEAR OF ELC-1

Drive joints per ELC-1 SJ UNGRAPPLE WRIST CCTV OVERLAY until EE clear
of grapple fixture

ELC-1 SJ UNGRAPPLE

FWD

+X OBAS +Y OBAS +Z OBAS ORAS

STED DOWN +PITCH

+YAW +ROLL
ORAS ORAS

Fabricate as transparency

AFT PORT UF PITCH YAW -ROLL
-X OBAS -Y OBAS -Z OBAS ORAS ORAS ORAS
] sy §F [ = WP T WY B WR
Bars represent driving joints in their positive direction.
To get: Drive: To get: Drive: Driving: Results In: Driving Results In:
+X (fwd) +8Y, +SP || +PITCH | +WR, +WP +3Y +X (fwd), +YAW || +WP +X (fwd), +PITCH
+Y (sthd) |-SY, +SP || +YAW | WY, +5Y +SP -Z (up), +PITCH || +WY +X (fwd), +YAW
+Z (down) | -SP, -EP +ROLL |-WP, -EP +EP -Z (up), +PITCH || +WR +X (fwd), +PITCH
ASY | ASP | AEP | AWP | AWY | AWR
-11.2 | +92 [ -172]+230 | +99 |-160

ZOOM 34.0 HFQV
FOCUSS50FT
EYEPOINT APPROX 18 IN

=\

K ELC-1 SJ UNGRAPPLE WRIST CCTV OVERLAY

PDRS-10a/1 29/O/BJ |
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EE MAN CONTR — DERIG (hold until EXTEND tb-gray, 20 sec max)
MODE - OFF

RIGID CLOSE CAPTURE

2.

2.

2.

DERIG

ID

OPEN

EXTEND

BRAKES — ON (tb-ON)
— not DIRECT

YMODE

CRITICAL TIMES (20 sec total):

CCTV A (50,30)

EXTEND tb — gray, 20 sec max

CCTV B (-50,20) |
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ELC-2 SJ GRAPPLE

1. ELC-2 MNVR TO PRE-GRAPPLE
A7U CCTV — perform PAN/TILT RESET
— fully zoom out for SJ pictures

| SM 94 PDRS CONTROL |
\VPL ID, ITEM 3: 0
VINIT ID, ITEM 24: 0

Mon 1 S1LO0OB

Dwnlink Elbow(EE)
Mon 2 C
DTV A(D)

RATE - as required (VERN within 10 ft)
BRAKES — OFF (th-OFF)
MODE - best available

Mnvr to ELC-2 PRE-GRAPPLE posn:

SY SP EP WP WY WR
Pre-cradle 0.0 +25.0 -25.0 +5.0 0.0 0.0
1: sy - [ 181
2 SP + T47 1
3 EP - 57.7
4 WP — -85.6
5 WY + +18.6
6. WR + +38.7
priéfiﬁme 1181 | +471 | -57.7 | -856 | +18.6 | +38.7
X Y Z PITCH | YAW | ROLL | PLID
1105 | -15 545 270 0 0 0

BRAKES — ON (tb-ON)
MODE - not DIRECT
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Step 1: Step 2:
Drive SY- Drive SP+
From 0.0to -18.1 From +25.0 to +47.1

[ \

[} : ,
S1 LOOB (50,30)

S1 LOOB (50,30)
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Step 3: Step 4:
Drive EP- Drive WP-
From -25.0 to -57.7 From +5.0 to -85.6

w0

o ; \
S1 LOOB (50,30)

S1 LOOB (50,30)
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Step 5: Step 6:
Drive WY+ Drive WR+
From 0.0 to +18.6 From 0.0 to +38.7

w0

w0 | \
S1 LOOB (50,30)

S1 LOOB (50,30)
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2. SIMNVR TO ELC-2 GRAPPLE
A7U CCTV - config for grapple
— install PDRS TARGET OVERLAY FOR CTVM
— RMS WRIST, zoom 34.0 HFOV
focus 5 ft
Maintain eyepoint ~18 in when using grapple overlay

Mon 1 S1 LOOB

Dwnink EE
Mon 2 C
DTV D

RATE —VERN (RATE MIN tb-ON)
BRAKES — OFF (tb-OFF)
MODE - best available

Drive joints per ELC-2 SJ GRAPPLE WRIST CCTV OVERLAY and diagram until
EE within grapple envelope
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ELC-2 SJ GRAPPLE

FWD STED DOWN +PFITCH +Y AW +ROLL
+X OBAS +Y OBAS +Z OBAS ORAS ORAS ORAS
m[l S %Ig m
— bl
AFT FORT Ur -PITCH AW -ROLL
-X OBAS -¥ OBAS -Z OBAS ORAS ORAS ORAS
] 8Y SF . EP Ny WP ] WY 8 WR

Bars represent driving joints in their positive direction.

To get: Dirive: To get: Drive: Driving: Results In: Driving: Reszuliz In:
+X (wd) | -EP, 57 || +PITCH | +WP, +EP 5V OV (por), +TAW || #WE | -X (aft), =PITCH
+Y (sthd) | -5Y,-SP || +¥aW | +WR 5P -Z {up), +PITCH ||« | =¥ (port), -ROLL
+Z (down) | -SB, -EP || sROLL | Wy +EP -Z{up), +PITCH || #WR | +vaw

ASY | ASP | AEP | AWP | AWY | AWR
<36 | 43| -1 #1635 +02 | 33

Fabricate as transparency

.

Z0OOM 34.0 HFOV
FOCUS5.0FT
EYEPOINT APPROX 18 IN

ELC-2 SJ GRAPPLE WRIST CCTV OVERLAY

WR-

PDRS-11a/129/0/B |

/

FS
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3. ELC-2 GRAPPLE

CAUTION
Monitor EE tb timing to prevent EE motor burnout

EE MODE — AUTO (if available)
CAPTURE sw — depress (mom)

RIGID CLOSE CAPTURE CRITICAL TIMES (28 sec total):
N CAPTURE tb — gray, then
CLOSE tb — gray, 3 sec max, then
DERIGID OPEN EXTEND RIGID tb — gray, 25 sec max
| |\md| ez
* |f manual grapple reqd: *
* EE MODE - MAN *
* CAPTURE sw — depress (hold until CLOSE tb-gray, 3 sec max) =
* MAN CONTR - RIGID (hold until RIGID tb-gray, 25 sec max) =

EE MODE - OFF

BRAKES — ON (tb-ON)
MODE - not DIRECT

CCTV A (0,20) CCTV C (-20,20)
| SM 94 PDRS CONTROL |
PL ID —ITEM 3 +4 EXEC
INIT ID — ITEM 24 +4 EXEC
Record POS/ATT and Joint Angles:
X Y Z PITCH YAW ROLL PL ID
4
Expected | -1189 0 -414 0 0 0
SY SP EP WP WY WR
Expected | -14.5 +42.7 -68.7 -69.1 +18.8 +35.3

Review GENERIC END EFFECTOR CUE CARD — ISS/SHUTTLE DOCKED OPS
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ELC-2 SJ UNBERTH

1. SETUP
Perform ELC-2 UNBERTH, steps 1-5 (ELC NOMINAL OPS)

NOTE
Use camera B(C) to monitor clearance
between ELC-2 PVGF and aft bulkhead.

Drive until visible clearance between aft port
22 ELC V guide and PM on ELC-2 shroud

2. SJMNVR TO CLEAR OF V-GUIDES
RATE - asrequired (VERN within 10 ft)
BRAKES - OFF (tb-OFF)

MODE - best available

Drive joints per ELC-2 SJ TOP OF V-GUIDES histogram until ELC-2 trunnions at
top of V-guides (Z = -490)
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ELC-2 SJ UNBERTH

FWD STBD DOWN +PITCH +YAW +ROLL
+X OBAS +Y OBAS +Z OBAS ORAS ORAS ORAS

S
SIS SISSS

SRS
|
s
R
|
V777

K|
r
2
f;
’//’ L]
7
AFT PORT UpP -PITCH AW -ROLL
-X OBAS Y OBAS -Z OBAS ORAS ORAS ORAS

EE 5P WP Ry WP [TWY & WR

Bars represent driving joints in their positive direction.

To get Drive: Togeh Drive: Diriving: Fesults In: Diriving: Fesults In:
+X (fnd) [ -EP,-WP [[ +PITCH [ +WP, +EP +5Y -Y (port), +YAW || WP -X (aft), +PITCH
+Y (sthd) [ -5Y,-SP [| +YAW [+WR, +5Y +SP -Z (up), +PITCH || +WY -Y (port), -ROLL
+Z (down) | -3P, -E +ROLL | -WY +EP -Z {up), +PITCH || +WR Y (port), +Y AW

ASY | ASP | AEP | AWP | AWY | AWR
15| -05|+378|-208 | -08 | +78

z | SY SP EP WP WY  WR
14 1-145 #4277 -BE87  -BHT +18.85 +3b3
-433 [ -153 #4411 671 724 +18.7 +36.1
-581 [-21.3 +445 -385 -103.4 +18.1 +424
-600 [ -220 +422 -309 -1089 +18.0 +43.2

SUGGESTED JOINT ORDER
EP+, WP-, SY+, WR+, WY-, SP- as reqd
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; i# )
S1 LOOB (50,30)
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ELC-2 SJ HANDOFF

1. SIMNVRTO ELC-2 HANDOFF POSN

Mon 1 S1LOOB

Dwnink A
Mon 2 D
DTV B(C)

RATE  —asreqd (VERN within 10 ft)
BRAKES — OFF (th-OFF)
MODE - best available

Mnvr to ELC-2 HANDOFF posn:

SY SP EP WP WY WR
Hosle_l’cl:_’i)sn -17.6 +46.7 -59.9 -82.9 +18.5 +38.6
1. SP + +60.0
2. EP + -35.1
3 WP + +53.9
4. WY - 146
5. WR - ~ 92.0
6: SP - +29.5 |
7. SY - -59.5
Han%t%-éosn -59.5 +29.5 -35.1 +53.9 -14.6 -92.0
X Y Z PITCH YAW ROLL PL ID
-900 +375 -760 197 318 33 4 |

BRAKES — ON (tb-ON)
VMODE - not DIRECT

* |f using Shuttle attitude control and attitude maintenance reqd: *
* DAP: LVLH *
* When rates damped *
* DAP: FREE > 2 sec *
* DAP: AUTO *

Notify SSRMS Operator, SRMS is in ELC-2 Handoff position with brakes on.
GO for ELC-2 Grapple maneuver
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Step 1: Step 2:
Drive SP+ Drive EP+
From +46.7 to +60.0 From -59.9 to -35.1

w4

v 0 ,‘
S1 LOOB (50,30)

S1 LOOB (50,30)
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Step 3: Step 4:
Drive WP+ Drive WY-
From -82.9 to +53.9 From +18.5 to -14.6

. - T

CCTV A (0,35) CCTV A (0,35)

I‘I‘-Q- L |
S1 LOOB (50,30)

S1 LOOB (50,30)

FS 2-30 PDRS/129/FIN




Step 5: Step 6:
Drive WR- Drive SP-
From +38.6 to -92.0 From +60.0 to +29.5

a—

CCTV A (0,35)

CCTV D (0,30)

g

s .;
S1 LOOB (50,30)

S1 LOOB (50,30)
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Step 7:
Drive SY-
From -17.6 to -59.5

CCTV D (-20,30)

(50,30)

S1LO0OB
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ELC-2 SJ UNGRAPPLE

A7U

1.

SETUP
CCTV — RMS WRIST, zoom 34.0 HFOV
focus 5 ft
Mon 1 S1LOOB
Dwnink EE
Mon 2 D
DTV B

ELC-2 UNGRAPPLE

On SSRMS Operator GO for Ungrapple, ELC-2 Grapple complete and

brakes on

If SINGLE MODE available:

NOTE

CONTR ERR It and ‘S96 PDRS CNTL’ msg may
occur due to Consistency/Envelope Check error

RATE — COARSE (RATE MIN tb-OFF)

[SM 94 PDRS CONTROL |

AUTO BRAKE INH — ITEM 10 EXEC (*)

BRAKES — OFF (tb-OFF)

MODE — TEST, ENTER
Wait 5 sec

BRAKES — ON (tb-ON)

| SM 94 PDRS CONTROL |

AUTO BRAKE ENA - ITEM 9 EXEC (*)

PL ID
INIT

ID

—ITEM 3 +0 EXEC
—ITEM 24 +0 EXEC

RATE — VERN (RATE MIN tb-ON)
BRAKES — OFF (tb-OFF)
MODE - best available

CAUTION

Monitor EE tb timing to prevent EE motor burnout

SRMS must back away at least 120 inches

NOTE

[SM 169 PDRS STATUS |

EE MODE

— MAN

MAN CONTR — DERIG (hold until DERIGID tb-gray, 5 sec max)
RELEASE sw — depress (hold until OPEN tb-gray, 3 sec max)

RIGID CLOSE CAPTURE

CRITICAL TIMES (8 sec total):

N DERIGID tb — gray, 5 sec max, then
% % % OPENtb —gray, 3 sec max
DERIGID OPEN EXTEND
[ ]
P
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3. MNVR ARM CLEAR OF ELC-2
Drive joints per ELC-2 SJ UNGRAPPLE WRIST CCTV OVERLAY until EE clear

of grapple fixture

ELC-2 SJ UNGRAPPLE

FWD STBD DOWN +PITCH +YAW +ROLL
+X OBAS +Y OBAS +Z OBAS ORAS ORAS ORAS

AFT PORT upP PITCH AW ROLL
-X OBAS -Y OBAS -Z OBAS ORAS ORAS ORAS
7 5Y 5P W EF WP Wy BHWR

Bars represent driving joints in their positive direction.

To gel Drive: To gel Drive: Driving: Resulis Tn: Driving: ResLlts In:
+X (fwd) | -3Y +PITCH | -WY, +WF +3Y -X (aft), +YAW || +WP -2 {up), +ROLL
+Y (sthd) | -3P, -8Y [| +YAW | -WR, +3Y +5P -Z {up), +ROLL || +WY -X (aft), -PITCH
+Z (down) | -8P, -EP || +ROLL | +WP +EP +EP -Z {up), *ROLL || *WR +X (fwd), -YAW

ASY [ AsP | AEP [ awWP [ awy [ AwR
S08|+02| 374|286 16 |+22

Fabricate as transparency
/ ZOOM 34.0 HFOV ﬁ \
WR+

FOCUS5.0FT
EYEPOINT APPROX 18 IN

\ ELC-2 SJ UNGRAPPLE WRIST CCTV OVERLAY PDRS-12a/129/0/B /
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EE MAN CONTR — DERIG (hold until EXTEND tb-gray, 20 sec max)
MODE - OFF

RIGID CLOSE CAPTURE

CRITICAL TIMES (20 sec total):

2.

2.

2.

DERIGID

OPEN

EXTEND

BRAKES — ON (tb-ON)

YMODE

—not DIRECT

CCTV B (40,30)

4. SRMS MNVR TO PRE-CRADLE

ELC-2

Backoff Posn

1. SY +
EP +
sy +
SP -
WP —
WY +
: WR +
Pre-cradle

No g~

Mon 1 P1 LOOB
Dwnlnk Elbow
Mon 2 D(A)
DTV B(C)
RATE - as required (VERN within 10 ft)

BRAKES — OFF (tb-OFF)

EXTEND tb — gray, 20 sec max

CCTV D (-20,30)

MODE - best available
Mnvr to PRE-CRADLE posn:
SY SP EP WP WY WR
-55.5 +42.0 -76.7 +83.8 -17.3 -88.8
-40.0 -
| -25.0 |
00 |
+25.0 | -
|1 +5.0
0.0
0.0
0.0 +25.0 -25.0 +5.0 0.0 0.0
X Y Z PITCH YAW ROLL PL ID
-1261 -146 -551 5 2 0 0
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If ELC-2 Install Viewing required, perform ELC-2 UNGRAPPLE, step 4

(ELC NOMINAL OPS)

BRAKES — ON (tb-ON)
MODE - not DIRECT
PARAM — PORT TEMP
JOINT - CRIT TEMP
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Step 1.
Drive SY+
From -55.5 to -40.0

Step 2:

CCTV D (-20,30)

Drive EP+
From -76.7 to -25.0

CCTV B (40,30)

’ oz

P1 LOOB (130,30) |
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Step 3: Step 4:
Drive SY+ Drive SP-
From -40.0 to +0.0 From +42.0 to +25.0

" CCTV C (-40,20) ' ~ CCTVC (-40,20)

P1 LOOB (130,30)
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Step 5: Step 6:
Drive WP- Drive WY+
From +83.8 to +5.0 From-17.3t0 0.0

P1 LOOB (130,30) P1 LOOB (130,30)
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Step 7:
Drive WR+
From -88.8 to 0.0

P1 LOOB (130,30)
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OBSS NOMINAL

OBSS HANDOFF FROM SSRMS (NODE 2) TO SRMS..............
MANEUVER TO OBSS CLEARANCE POSN ..................
HANDOFF FROM SRMS TO SSRMS (NODE 2) .............

MNVR FROM OBSS PRE-GRAPPLE TO PRE-CRADLE POSN

FS 3-1

PDRS/129/FIN

OBSS
NOMINAL



OBSS
NOMINAL

OBSS HANDOFF FROM SSRMS (NODE 2) TO SRMS

NOTE
Assumed starting posn is SINGULARITY AVOIDANCE |

1. SETUP

| SM 94 PDRS CONTROL |
\VPL ID, ITEM 3: 0
VINIT ID, ITEM 24: 0

V10/L P1LOOB
V10/R A
MON 1 Elbow
MON 2 C

2. PRE-GRAPPLE MNVR
RHC RATE - as reqd (VERN within 10 ft)
BRAKES — OFF (tb-OFF)

MODE - SINGLE, ENTER

Mnvr to INTERMEDIATE posn:

SY SP EP WP WY WR
Singularity
Avoidance +26.0 +68.7 -57.2 +42.1 +74.0 -12.9
1. WP - -50.0
2: WY - +25.0
Intermediate | +26.0 +68.7 -57.2 -50.0 +25.0 -12.9
X Y Z PITCH YAW ROLL PL ID
-1048 -386 -612 301 28 3 0
| SM 94 PDRS CONTROL |
END POS - ITEM 18 (-)1015 (-)362 (-)6 8 8 EXEC
ATT —ITEM21 +284 +0 +27 0 EXEC
CMD CK - ITEM 25 EXEC (GOOQOD)
MODE - OPR CMD, ENTER (READY It on)
| After PROCEED, if motion no longer apparent but POR is within |
| 1in/1 deg and IN PROG It — on: I
L _AUTOSEQ=STOP_ _ _ _ _ _ _ _ _________ ]
AUTO SEQ — PROCEED (IN PROG It on)
When AUTO SEQ IN PROG It — off:
BRAKES - ON (tb-ON)
OBSS PRE-GRAPPLE AT HANDOFF posn: ~ 1 min |
X Y Z PITCH YAW ROLL PL ID
V| -1015 -362 -688 284 0 270 0
SY SP EP WP WY WR
V| +235 +63.5 -29.6 -102.9 +11.5 -98.6

PARAM - PORT TEMP
JOINT —CRIT TEMP
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Notify SSRMS Operator that SRMS at OBSS PRE-GRAPPLE AT HANDOFF
posn

ELBOW (-30,-15)

CCTV C (-45,10)

3. CONFIGURE POWER

CAUTION
SPEE power must be applied within 90 min
to prevent sensor package damage

On SSRMS Operator GO to release STBD MRLs
STBD RMS HTR A,B (two) — OFF

A6U EVENT TIMER MODE - UP
CNTL - START

MA73C:C  cb MCA PWR AC3 3® MID 2 — op
VAC2 3® MID 2 — op
:D VAC3 3¢ MID 4 — op

R13L PL BAY MECH PWR SYS (two) — ON

4. STBD MRL RELEASE

[SM 94 PDRS CONTROL |
RMS STBD - ITEM 2 EXEC (*)
VSTBD AFT, MID, FWD REL (six) = 0
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NOTE
Expect single motor drive time for MRL release

STBD RMS RETEN LAT — REL (tb-REL) (18 sec max)
— OFF

If motor drive time > 18 sec, \MCC

[SM 94 PDRS CONTROL |
VSTBD AFT, MID, FWD REL (six) = 1

5. RECONFIGURE POWER
R13L PL BAY MECH PWR SYS (two) — OFF

MA73C:C  cb MCA PWR AC3 3® MID 2 —cl
VAC2 3¢ MID 2 — op
:D VAC3 3® MID 4 — op

Give SSRMS Operator GO for OBSS Unberth
Monitor RFL Status

After OBSS Unberth,
| SM 94 PDRS CONTROL |
RMS PORT — ITEM 1 EXEC (*)

6. SETUP FOR GRAPPLE

V10/L P1LOOB

V10/R A

MON 1 EE

MON 2 C
A7U CCTV - config for grapple

—install PDRS TARGET OVERLAY FOR CTVM
— RMS WRIST, ZOOM: 34.0 HFOV
FOCUS: 51t
Maintain eyepoint approx 18 in when using grapple overlay

R12(OBSS) VSPEE PWR - OFF
A15 VAPCU 1,2 CONV (two) — OFF
VOUTPUT (two) — OFF

7. OBSS GRAPPLE AT HANDOFF
On SSRMS Operator GO for OBSS grapple,
RHC RATE - VERN (RATE MIN tb-ON)
BRAKES — OFF (tb-OFF)
MODE - END EFF, ENTER

Mnvr to grapple envelope

CAUTION
Monitor EE tb timing to prevent EE motor burnout

| SM 169 PDRS STATUS |
EE MODE — AUTO
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CAPTURE sw — depress (mom)

RIGID CLOSE CAPTURE

CRITICAL TIMES (28 sec total):

N CAPTURE tb — gray, then
CLOSEtb  —gray, 3 sec max, then
DERIGID OPEN EXTEND RIGID tb — gray, 25 sec max
EE MODE - OFF
MODE - TEST, ENTER
Wait 5 sec
BRAKES — ON (tb-ON)
MODE - not DIRECT
| SM 94 PDRS CONTROL |
PLID - ITEM 3 +2 EXEC
INIT ID — ITEM 24 +2 EXEC
Expected OBSS HANDOFF posn:
X Y Z PITCH YAW ROLL PL ID
-1029 +229 -614 14 270* 0 2
SY SP EP WP WY WR
+25.8 +66.3 -49.0 -85.9 +10.7 -100.7
*Display singularity

CCTV C (-45,10)

5 3.7 .
CCTV A (10,25)

Perform ACTIVATION (LDRI/ITVC Cue Card, PHOTO/TV)

Perform LCH ACTIVATION (LCS Cue Card, PHOTO/TV)

Notify SSRMS Operator SRMS OBSS grapple complete and Brakes On,

GO for OBSS RELEASE

Perform LCC ACTIVATION (LCS Cue Card, PHOTO/TV)

Review GENERIC END EFFECTOR CUE CARD - ISS/SHUTTLE DOCKED OPS |
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OBSS MANEUVER TO OBSS CLEARANCE POSN

NOTE
Assumed starting posn is OBSS Handoff

1. SETUP
On SSRMS Operator GO for mnvr to OBSS CLEARANCE posn

| SM 94 PDRS CONTROL |
\VPL ID, ITEM 3: 2
VINIT ID, ITEM 24: 2

R12 Green Jumper — ISS
V10/L P1 LOOB
V10/R A
MON 1 Elbow
MON 2 C(B)
2. MNVR TO OBSS CLEARANCE POSN
RHC RATE - asreqd (VERN within 10 ft)
BRAKES — OFF (tb-OFF)
MODE - SINGLE, ENTER
Mnvr to OBSS CLEARANCE posn:
SY SP EP WP WY WR
OBSS +258 | +663 | -49.0 | -859 | +10.7 | -100.7
Handoff ) ) ) ) ) )
1: WR + -70.0
OBSS
Clearance +25.8 +66.3 -49.0 -85.9 +10.7 -70.0
X Y Z PITCH YAW ROLL PL ID
-1323 +148 -688 14 300 0 2

BRAKES — ON (tb-ON)

Notify SSRMS Operator SRMS at OBSS CLEARANCE posn, GO for mnvr to
FOCUSED INSPECTION VIEWING posn

A

CCTV C (-60,40)

= o

ELBOW (-35,5)
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OBSS HANDOFF FROM SRMS TO SSRMS (NODE 2)

NOTE
Assumed starting posn is OBSS Clearance

1. SETUP
On SSRMS Operator GO for mnvr to OBSS HANDOFF posn

| SM 94 PDRS CONTROL |
\VPL ID, ITEM 3: 2
VINIT ID, ITEM 24: 2

R12 Green Jumper — ISS
V10/L P1LOOB
V10/R A
MON 1 Elbow
MON 2 C

2. MNVR TO OBSS HANDOFF POSN
RHC RATE - as reqd (VERN within 10 ft)
BRAKES — OFF (tb-OFF)
MODE - SINGLE, ENTER

Mnvr to OBSS HANDOFF posn:

SY SP EP WP WY WR
OBSS
Clearance +25.8 +66.3 -49.0 -85.9 +10.7 -70.0
1. WR - -100.7
OBSS
Handoff +25.8 +66.3 -49.0 -85.9 +10.7 -100.7
X Y Z PITCH YAW ROLL PL ID
-1029 +229 -614 14 270" 0 2
*Display singularity

BRAKES — ON (tb-ON)

Notify SSRMS Operator SRMS at OBSS HANDOFF posn, GO for OBSS
Grapple

CCTV A (10,25) CCTV C (-45,10)
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R12

A7U

R12

A7U

RHC

. STOW PTU

Green Jumper — LDRI/ITVC

DTV « PL2

CAMR CMD PAN/TILT — HI RATE
PAN — L (to hard stop)
TILT — UP (to hard stop)

PAN/TILT — RESET, HI RATE (LO within 10°)
PAN: +108 (right)
TILT: -175 (down)

On SSRMS Operator GO for OBSS Release

CAUTION
STBD RMS HTR power must be applied within
90 min to prevent sensor package damage

Perform LCC DEACTIVATION (LCS Cue Card, PHOTO/TV)
Perform LCH DEACTIVATION (LCS Cue Card, PHOTO/TV)

Perform DEACTIVATION (LDRI/ITVC Cue Card, PHOTO/TV)

OBSS UNGRAPPLE
Green Jumper — ISS

V10/L P1LOOB
V10/R A
MON 1 EE—Elbow
MON 2 C

CCTV - config for ungrapple
— RMS WRIST, ZOOM: 34.0 HFOV
FOCUS: 5ft

NOTE
CONTR ERR It and ‘S96 PDRS CNTL’ msg may
occur due to Consistency/Envelope Check error

RATE — COARSE (RATE MIN tb-OFF)

[SM 94 PDRS CONTROL |
AUTO BRAKE INH — ITEM 10 EXEC (¥)

BRAKES — OFF (tb-OFF)
MODE —TEST, ENTER
Wait 5 sec

BRAKES — ON (tb-ON)
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RHC

| SM 94 PDRS CONTROL |

AUTO BRAKE ENA - ITEM 9 EXEC (*)
PLID —ITEM 3 +0 EXEC
INIT ID - ITEM 24 +0 EXEC

RATE

BRAKES — OFF (tb-OFF)

MODE

— VERN (RATE MIN tb-ON)

— END EFF, ENTER

CAUTION
Monitor EE tb timing to prevent EE motor burnout

[SM 169 PDRS STATUS |

EE MODE - AUTO
RELEASE sw — depress (mom)

When OPEN tb — gray, mnvr arm clear of grapple pin

RIGID CLOSE CAPTURE CRITICAL TIMES (28 sec total):

N DERIGID tb — gray, 5 sec max, then
% % % OPENtb - gray, 3 sec max, then
DERIGID OPEN EXTEND EXTEND tb — gray, 20 sec max

EE MODE - OFF

* [f manual release reqd: *
* EE MODE - MAN *
* MAN CONTR — DERIGID (hold until DERIGID tb-gray, 5 sec max) *
* RELEASE sw — depress (hold until OPEN tb-gray, 3 sec max)  *
* Mnvr arm clear of grapple pin, then *
* EE MAN CONTR — DERIGID (hold until EXTEND tb-gray, 20 sec max) *
* MODE - OFF *

Mnvr to OBSS PRE-GRAPPLE AT HANDOFF posn:

X Y Z PITCH YAW ROLL PL ID
-1015 -362 -688 284 0 270 0
SY SP EP WP WY WR
+23.5 +63.5 -29.6 -102.9 +11.5 -98.6

BRAKES — ON (tb-ON)

MODE

—not DIRECT

Give SSRMS Operator GO for OBSS Berth

*
*
*
*
*
*
*

If using Shuttle attitude control and attitude maintenance reqd: *
DAP: LVLH *
When rates damped *

DAP: FREE > 2 sec *

*
*
*

DAP: AUTO

When in attitude and rates damped:
DAP: FREE
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ELBOW (-35,-15) CCTV C (-45,10)

5. CONFIGURE CIRCUIT BREAKERS
MA73C:C  cb MCA PWR AC3 3® MID 2 — op
VAC2 30 MID 2 — op
:D VAC3 3® MID 4 — op

6. CONFIGURE FOR MONITORING
On SSRMS notification to watch for STBD RMS RFLs,
| SM 94 PDRS CONTROL |
RMS STBD - ITEM 2 EXEC (*)

Notify SSRMS operator when STBD RMS R-F-L tb (three) — gray

7. STBD MRL LATCH
On SSRMS Operator GO to latch STBD MRLs to Topological Capture,
VSTBD RMS R-F-L tb (three) — gray

[SM 94 PDRS CONTROL |
VSTBD AFT, MID, FWD LAT (six) = 0

R13L PL BAY MECH PWR SYS (two) — ON

NOTE
Expect single motor drive time for MRL latching (18 sec max).
The following STBD RMS RETEN LAT — OFF and PL BAY
MECH PWR SYS (two) — OFF actions are to be performed simo

Verify AOS for latching to Topological Capture

STBD RMS RETEN LAT — LAT 6 sec only (tb-bp)
— OFF

R13L PL BAY MECH PWR SYS (two) — OFF
Give SSRMS Operator GO to Limp All SSRMS Joints and Derigidize

On SSRMS Operator GO to complete STBD MRL latching,
R13L PL BAY MECH PWR SYS (two) — ON

STBD RMS RETEN LAT — LAT (tb-LAT) (12 sec max)
— OFF
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8. RECONFIGURE POWER
R13L PL BAY MECH PWR SYS (two) — OFF

STBD RMS HTR A,B (two) — AUTO

A6U EVENT TIMER CNTL — STOP

| SM 94 PDRS CONTROL |
VSTBD AFT, MID, FWD LAT (six) = 1
RMS PORT — ITEM 1 EXEC (*)

MA73C:C  cb MCA PWR AC3 3® MID 2 —cl
VAC2 3% MID 2 — op
:D VAC3 3% MID 4 — op

Give SSRMS Operator GO for OBSS Release

FS 3-12
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MNVR FROM OBSS PRE-GRAPPLE TO PRE-CRADLE POSN

RHC

1. SETUP

[SM 94 PDRS CONTROL |

VPLID, ITEM 3: 0
VINIT ID, ITEM 24: 0

PARAM — PORT TEMP

JOINT

— CRIT TEMP

Notify SSRMS Operator that SRMS at Pre-cradle posn

FS 3-13

V10/L P1LOOB
V10/R A
MON 1 Elbow
MON 2 C
Verify at OBSS PRE-GRAPPLE AT HANDOFF posn:
X Y Z PITCH YAW ROLL PL ID
-1015 -362 -688 284 0 270 0
SY SP EP WP WY WR
+23.5 +63.5 -29.6 -102.9 +11.5 -98.6
2. MNVR TO PRE-CRADLE POSN
On SSRMS Operator GO for maneuver to Pre-cradle posn
| SM 94 PDRS CONTROL |
END POS —ITEM 18 (-)1261 (-)146 (-)551EXEC
ATT —ITEM 21 +5 +2 +0 EXEC
CMD CK - ITEM 25 EXEC (GOOD)
RATE  —asreqd (VERN within 10 ft)
BRAKES — OFF (tb-OFF)
MODE - OPR CMD, ENTER (READY It on)
AUTO SEQ — PROCEED (IN PROG It on)
When AUTO SEQ IN PROG It — off:
BRAKES — ON (tb-ON)
PRE-CRADLE posn: ~1 min
X Y Z PITCH YAW ROLL PL ID
V| -1261 -146 -551 5 2 0 0
SY SP EP WP WY WR
\/ 0.0 +25.0 -25.0 +5.0 0.0 0.0

PDRS/129/FIN




CCTV A (10,25)

CCTV C (-45,10)
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OBSS OFF-NOMINAL

OBSS SJ HANDOFF FROM SSRMS (NODE 2) TO SRMS ..o FS 4-2
MANEUVER TO OBSS CLEARANCE POSN .......coooiiiiiiieeeee e FS 4-10
HANDOFF FROM SRMS TO SSRMS (NODE 2)......cccoocoiiiiiiiieeeeee, FS 4-12

MNVR FROM OBSS PRE-GRAPPLE TO PRE-CRADLE POSN.........ccociiiii FS 4-19

FS 4-1

PDRS/129/FIN

OBSS
OFF-NOMINAL



OBSS SJ HANDOFF FROM SSRMS (NODE 2) TO SRMS

1. SETUP

| SM 94 PDRS CONTROL |
VPLID, ITEM 3: 0
VINIT ID, ITEM 24: 0

A7U CCTV - config as reqd
— perform PAN/TILT RESET for PLB cameras
ZOOM - full OUT

V10/L P1LOOB
V10/R A
MON 1 Elbow
MON 2 C

OBSS
OFF-NOMINAL

2. SJ OBSS PRE-GRAPPLE MANEUVER
If SINGLE mode available:

RHC RATE - asreqd (VERN within 10 ft)
BRAKES — OFF (tb-OFF)
MODE - best available
Mnvr to OBSS PRE-GRAPPLE AT HANDOFF posn:
SY SP EP WP WY WR
Singularity
Avoidance +26.0 +68.7 -57.2 +42.1 +74.0 -12.9
1. EP + -29.6
22 sy - | +235 |
3 SP - +63.5 | -
4: WP - 1 -102.9
5 WY - +11.5
6: WR - -98.6
OBSS
Pre-Grapple +23.5 +63.5 -29.6 -102.9 +11.5 -98.6
X Y Z PITCH YAW ROLL PL ID
-1015 -362 -688 284 0 270 0

If SINGLE mode available:
BRAKES - ON (tb-ON)

MODE — not DIRECT

PARAM - PORT TEMP
JOINT —CRIT TEMP

Notify SSRMS Operator that SRMS at OBSS PRE-GRAPPLE AT HANDOFF
posn
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Step 1: Step 2:
Drive EP+ Drive SY-
From -57.2 to -29.6 From +26.0 to +23.5

1

A (10,25)
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Step 3: Step 4:
Drive SP- Drive WP-
From +68.7 to +63.5 From +42.1 to -102.9

CCTV C (-45,10) CCTV C (-45,10)

P1 LOOB (130,25) ~ P1LOOB (130,25)
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Step 5: Step 6:
Drive WY- Drive WR-
From +74.0 to +11.5 From -12.9 to -98.6

ELBOW (-35,-15)

! 1 S5e®

>

[ )1
3
[ o
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3. CONFIGURE POWER

CAUTION
SPEE power must be applied within 90 min
to prevent sensor package damage

On SSRMS Operator GO to Release STBD MRLs
STBD RMS HTR A,B (two) — OFF

AcU EVENT TIMER MODE - UP
CNTL —START

MA73C:C cb MCA PWR AC3 3® MID 2 — op
VAC2 3® MID 2 — op
:D VAC3 30 MID 4 — op

R13L PL BAY MECH PWR SYS (two) — ON

4. STBD MRL RELEASE

[SM 94 PDRS CONTROL |
RMS STBD — ITEM 2 EXEC (*)
VSTBD AFT, MID, FWD REL (six) = 0

NOTE
Expect single motor drive time for MRL release

STBD RMS RETEN LAT — REL (tb-REL) (18 sec max)
— OFF

If motor drive time > 18 sec, \MCC

| SM 94 PDRS CONTROL |
VSTBD AFT, MID, FWD REL (six) = 1

5. RECONFIGURE POWER
R13L PL BAY MECH PWR SYS (two) — OFF

MA73C:C  cb MCA PWR AC3 3® MID 2 —cl
VAC2 3® MID 2 — op
:D VAC3 3® MID 4 — op

Give SSRMS Operator GO for OBSS Unberth
Monitor RFL Status

After OBSS Unberth,
| SM 94 PDRS CONTROL |
RMS PORT - ITEM 1 EXEC (*)
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A7U

SETUP FOR GRAPPLE

V10/L P1LOOB
V10/R A
MON 1 EE
MON 2 C

CCTV - config for grapple
—install OBSS SJ GRAPPLE AT HANDOFF OVERLAY
— RMS WRIST, ZOOM: 34.0 HFOV
FOCUS: 51t
Maintain eyepoint approx 18 in when using grapple overlay

R12(OBSS) VSPEE PWR - OFF

A15
A15

RHC

VAPCU 1,2 CONV (two)  — OFF (tb-bp)

VOUTPUT (two) — OFF (tb-bp)

7. SJ OBSS GRAPPLE AT HANDOFF

On SSRMS Operator GO for OBSS grapple,
If SINGLE mode available:
RATE - VERN (RATE MIN tb-ON)
BRAKES — OFF (tb-OFF)

MODE - best available

Drive joints per OBSS SJ GRAPPLE AT HANDOFF OVERLAY and diagram until
EE within grapple envelope

CAUTION
Monitor EE tb timing to prevent EE motor burnout

| SM 169 PDRS STATUS |
EE MODE — AUTO
CAPTURE sw — depress (mom)

RIGID CLOSE CAPTURE CRITICAL TIMES (28 sec total):

N CAPTURE tb — gray, then
CLOSEtb  —gray, 3 sec max, then

DERIGID OPEN EXTEND RIGID tb — gray, 25 sec max

EE MODE - OFF
* |f manual capture required: *
* EE MODE - MAN *
* CAPTURE sw — depress (hold until CLOSE tb-gray, 3 sec max) *
* MAN CONTR - RIGID (hold until RIGID tb-gray, 25 sec max) *
* MODE - OFF *

If TEST mode available,
MODE - TEST, ENTER
Wait 5 sec

If SINGLE mode available:
BRAKES — ON (tb-ON)

MODE - not DIRECT
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OBSS SJ GRAPFLE AT HANDOFF OVERLAY

-

FWD STBD DOWN +PITCH +YAW +ROLL
+X OBAS +Y OBAS +Z OBAS ORAS ORAS ORAS
N
N
N
N
N
\
\
N
: \
- ﬂI&|_| a7
AFT PCRT UpP -PITCH YAW -ROLL
-X OBAS -Y OBAS -Z OBAS ORAS ORAS ORAS
=] 8y ¥ SP B EP NJ WP ] WY B WR
Bars represent driving joints in their positive direction.
- Toget | Toget | Drive: ' Driving: | Results In: Driving: Hesults In:
X (fwd) SFITCH | +WP, +EP ISY | -Y (port), tTAW || tWP | -X (aft), +PITCH
2 {sthd) SYAW | WR, +SY +SP | -Z({up), +PITCH || +WY | - {port), -ROLL
+Z (down) +ROLL | -WY_ -WP +EP -Z(up), +PITCH || +WR +AW
[ASY | asP [ AEP [ AWP [ aWY [AWR]
[+23]+28-194 [ «17.0 -08 | -21 |
Fabricate as transparency
ZOOM 234.0 HFOV &ﬁ WR- \
FOCUSS0FT
EYEPOINT APPROX 18 IN STBD
wy- W oo,
SY+,
WP+
EP-
FWD — E— AFT —
ORT
OBSS SJ GRAPPLE AT HANDOFF OVERLAY PDRS-13a/129/0/B / |
FS 4-8 PDRS/129/FIN



If SINGLE mode available:

[SM 94 PDRS CONTROL |

PLID - ITEM 3 +2 EXEC
INIT ID - ITEM 24 +2 EXEC

Expected OBSS HANDOFF posn:

X Y Z PITCH YAW ROLL PL ID
-1029 +229 -614 14 270* 0 2
SY SP EP WP WYy WR
+25.8 +66.3 -49.0 -85.9 +10.7 -100.7
*Display singularity

CCTV C (-45,10) CCTV A (10,25)

Perform ACTIVATION (LDRI/ITVC Cue Card, PHOTO/TV)
Perform LCH ACTIVATION (LCS Cue Card, PHOTO/TV)

Review GENERIC END EFFECTOR CUE CARD - ISS/SHUTTLE DOCKED OPS

Notify SSRMS Operator SRMS OBSS grapple complete and Brakes On,
GO for OBSS RELEASE

Perform LCC ACTIVATION (LCS Cue Card, PHOTO/TV)
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OBSS SJ MANEUVER TO OBSS CLEARANCE POSN

1.

NOTE

Assumed starting posn is OBSS Handoff

SETUP

On SSRMS Operator GO for mnvr to OBSS CLEARANCE posn

R12 Green Jumper — ISS
V10/L P1LOOB
V10/R A
MON 1 Elbow
MON 2 C(B)
2. MNVR TO OBSS CLEARANCE POSN
If SINGLE mode available:
RHC RATE - asreqd (VERN within 10 ft)
BRAKES — OFF (tb-OFF)
MODE - best available
Mnvr to OBSS CLEARANCE posn:
SY SP EP WP WY WR
OBSS | 4258 | +66.3 | 490 | -859 | +10.7 | -100.7
Handoff ) ) ' ' ) )
1. WR + -70.0
OBSS
Clearance +25.8 +66.3 -49.0 -85.9 +10.7 -70.0
X Y Z PITCH YAW ROLL PL ID
-1323 +148 -688 14 300 0 2

If SINGLE mode available:
BRAKES - ON (tb-ON)

MODE — not DIRECT

Notify SSRMS Operator SRMS at OBSS CLEARANCE posn, GO for mnvr to
FOCUSED INSPECTION VIEWING posn
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Step 1:
Drive WR+ |
From -100.7 to -70.0

CCTV C (-45,10)

 ELBOW (-35,5)
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OBSS SJ HANDOFF FROM SRMS TO SSRMS (NODE 2)

1.

R12

RHC

OBSS

Clearance
1. WR -

OBSS
Handoff

NOTE

Assumed starting posn is OBSS Clearance

SETUP

On SSRMS Operator GO for mnvr to OBSS HANDOFF posn

[SM 94 PDRS CONTROL |

Green Jumper — ISS

\VPL ID, ITEM 3: 2
VINIT ID, ITEM 24: 2

V10/L P1LOOB
V10/R A
MON 1 Elbow
MON 2 C

SJ MNVR TO OBSS HANDOFF POSN

If SINGLE mode available:

RATE

MODE - best available

—as reqd (VERN within 10 ft)
BRAKES — OFF (tb-OFF)

Mnvr to OBSS HANDOFF posn:

SY SP EP WP WYy WR
+25.8 +66.3 -49.0 -85.9 +10.7 -70.0
-100.7
+25.8 +66.3 -49.0 -85.9 +10.7 -100.7
X Y Z PITCH YAW ROLL PL ID
-1029 +229 -614 14 270* 0 2
*Display singularity

If SINGLE mode available:
BRAKES - ON (tb-ON)

MODE — not DIRECT

Notify SSRMS Operator SRMS at OBSS HANDOFF posn, GO for OBSS

Grapple

FS 4-12
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Step 1:
Drive WR- |
From -70.0 to -100.7

-~

" ELBOW (-35,-5)
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3. STOW PTU

R12 Green Jumper — LDRI/ITVC
A7U DTV « PL2
CAMR CMD PAN/TILT — HI RATE
PAN — L (to hard stop)
TILT — UP (to hard stop)

PAN/TILT — RESET, HI RATE (LO within 10°)
PAN: +108 (right)
TILT: -175 (down)

On SSRMS Operator GO for OBSS Release

CAUTION
STBD RMS HTR power must be applied within
90 min to prevent sensor package damage

Perform LCC DEACTIVATION (LCS Cue Card, PHOTO/TV)
Perform LCH DEACTIVATION (LCS Cue Card, PHOTO/TV)
Perform DEACTIVATION (LDRI/ITVC Cue Card, PHOTO/TV)

4. OBSS UNGRAPPLE

R12 Green Jumper — ISS
V10/L P1LOOB
V10/R A
MON 1 EE—Elbow
MON 2 C
A7U CCTV - config for ungrapple
— RMS WRIST, ZOOM: 34.0 HFOV
FOCUS: 51t
NOTE

CONTR ERR It and ‘S96 PDRS CNTL’ msg may
occur due to Consistency/Envelope Check error

If TEST MODE available:
RHC RATE — COARSE (RATE MIN tb-OFF)

[SM 94 PDRS CONTROL |
AUTO BRAKE INH — ITEM 10 EXEC (¥)

BRAKES — OFF (tb-OFF)
MODE - TEST, ENTER
Wait 5 sec

BRAKES — ON (tb-ON)

[SM 94 PDRS CONTROL |
AUTO BRAKE ENA — ITEM 9 EXEC (*)
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~

|
If SINGLE MODE available:

| SM 94 PDRS CONTROL |
PLID —ITEM 3 +0 EXEC
INIT ID — ITEM 24 +0 EXEC

RHC RATE - VERN (RATE MIN tb-ON)
BRAKES — OFF (tb-OFF)

MODE - best available

CAUTION
Monitor EE tb timing to prevent EE motor burnout

| SM 169 PDRS STATUS |

EE MODE — MAN
MAN CONTR — DERIGID (hold until DERIGID tb-gray, 5 sec max)
RELEASE sw — depress (hold until OPEN tb-gray, 3 sec max)

RIGID CLOSE CAPTURE CRITICAL TIMES (8 sec total):

% % % DERIGID tb — gray, 5 sec max, then
OPENtb —gray, 3 sec max

DERIGID OPEN EXTEND
L]
e

EE MODE - OFF

Drive joints per OBSS SJ HANDOFF SRMS UNGRAPPLE WRIST CCTV
OVERLAY and diagram until SRMS at OBSS PRE-GRAPPLE posn

EE MODE — MAN
MAN CONTR — DERIGID (hold until EXTEND tb-gray, 20 sec max)
MODE - OFF

RIGID CLOSE CAPTURE CRITICAL TIMES (20 sec total):
N % % % EXTEND tb — gray, 20 sec max

DERIGID OPEN EXTEND

OBSS PRE-GRAPPLE AT HANDOFF posn:

X Y Z PITCH YAW ROLL PL ID
-1015 -362 -688 284 0 270 0
SY SP EP WP WY WR
+23.5 +63.5 -29.6 -102.9 +11.5 -98.6

If SINGLE mode available:
BRAKES - ON (tb-ON)

MODE — not DIRECT

Give SSRMS Operator GO for OBSS Berth
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If using Shuttle attitude control and attitude maintenance required:
Configure DAP per RMS DAPs, then perform RATE DAMPING (ORB OPS FS,
REBOOST/DAP; DOCKED DAP REFERENCE)

ELBOW (-35,-5) CCTV C (-45,10)
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OBSS SJUNGRAPPLE AT HANDCFF OVERLAY

N

PORT

OBSS SJ UNGRAPPLE AT HANDOFF OVERLAY

FWD STED DOWN +PITCH +YAW +ROLL
+X OBAS +Y COBAS +Z OBAS ORAS ORAS ORAS
N B
\
N
\
N
\
N
N
\
\
N
AFT PORT UP -PITCH AW -ROLL
-X OBAS -Y OBAS -Z OBAS ORAS ORAS ORAS
=] sy 7 SP [ =S N WP ] WY 5 WR
Bars represent driving joints in their positive direction.
| Toget Toget | Drive: | Driving: | Results In: || Driving: Results In:
X (fwd) WP +EP +5Y | - (porl), +YAW || sWP | -X (aft), +PITCH
+Y [stbd) +YAW | +WR, +3Y +3P -Z (up), +PITCH || +W - (part), -ROLL
+Z (down) +ROLL | -WY, -WP +EP -Z (up). +PITCH || +WR +AW
| ASY [ASP | AEP [ AWP [ AWY [AWR |
|23 -28 | +19.4 [-17.0 | +08 | +2.1 |
Fabricate as transparency
f ZOOM 34.0 HFOV f% WR+
FOCUS50FT
EYEPCQINT APPROX 18 IN STBD
WR+ SP-
FWD AFT

PDRS-14a/12!

9/0/B I

FS 4-17
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5. CONFIGURE CIRCUIT BREAKERS
MA73C:C  cb MCA PWR AC3 3® MID 2 — op
VAC2 3® MID 2 — op
:D VAC3 3® MID 4 — op

6. CONFIGURE FOR MONITORING
On SSRMS notification to watch for STBD RMS RFLs,
| SM 94 PDRS CONTROL |
RMS STBD - ITEM 2 EXEC (*)

Notify SSRMS operator when STBD RMS R-F-L tb (three) — gray

7. STBD MRL LATCH
On SSRMS Operator GO to latch STBD MRLs to Topological Capture,
VSTBD RMS R-F-L tb (three) — gray

| SM 94 PDRS CONTROL |
VSTBD AFT, MID, FWD LAT (six) = 0

R13L PL BAY MECH PWR SYS (two) — ON

NOTE
Expect single motor drive time for MRL latching (18 sec max).
The following STBD RMS RETEN LAT — OFF and PL BAY
MECH PWR SYS (two) — OFF actions are to be performed simo

Verify AOS for latching to Topological Capture

STBD RMS RETEN LAT — LAT 6 sec only (tb-bp)
— OFF

R13L PL BAY MECH PWR SYS (two) — OFF
Give SSRMS Operator GO to Limp All SSRMS Joints and Derigidize

On SSRMS Operator GO to complete STBD MRL latching,

R13L PL BAY MECH PWR SYS (two) — ON
STBD RMS RETEN LAT — LAT (tb-LAT) (12 sec max)
— OFF
8. RECONFIGURE POWER
R13L PL BAY MECH PWR SYS (two) — OFF

STBD RMS HTR A,B (two) — AUTO

AcU EVENT TIMER CNTL — STOP

[SM 94 PDRS CONTROL |

VSTBD AFT, MID, FWD LAT (six) = 1
RMS PORT — ITEM 1 EXEC (*)

MA73C:C  cb MCA PWR AC3 3® MID 2 —cl
VAC2 3% MID 2 — op
:D VAC3 3% MID 4 — op

Give SSRMS Operator GO for OBSS Release
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MNVR FROM OBSS PRE-GRAPPLE TO PRE-CRADLE POSN

1. SETUP
On SSRMS Operator GO for mnvr to PRE-CRADLE

| SM 94 PDRS CONTROL |
VPLID, ITEM 3: 0
VINIT ID, ITEM 24: 0

V10/L P1LOOB
V10/R A
MON 1 Elbow
MON 2 C

2. MNVR TO PRE-CRADLE POSN
If SINGLE MODE available:
RHC RATE  —asreqd (VERN within 10 ft)
BRAKES — OFF (tb-OFF)

MODE - best available

Mnvr to PRE-CRADLE posn:

SY SP EP WP WY WR
Pre?ggf) Je | 235 | +635 | 206 | -1029 | +11.5 | -986
1. WR + 0.0
2: WY - 0.0
3: WP + +5.0
4: EP + -25.0
5. SP - +25.0
6: SY - 0.0
Pre-Cradle 0.0 +25.0 -25.0 +5.0 0.0 0.0
X Y Z PITCH | YAW | ROLL | PLID
1261 | -146 | -551 5 2 0 0

If SINGLE mode available:
BRAKES — ON (tb-ON)

MODE — not DIRECT

PARAM - PORT TEMP
JOINT —CRIT TEMP
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Step 1:
Drive WR+
From -98.6 to 0.0

Step 2:
Drive WY-
From +11.5t0 0.0

ELBOW (-30,-20)

ELBOW (-30,-20)

FS 4-20
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Step 3: Step 4:
Drive WP+ Drive EP+ |
From -102.9 to +5.0 From -29.6 to -25.0

ELBOW (-30,-20)

CCTV C (-45,10)

P1 LOOB (130,25) ~ P1LOOB (130,25)
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Step 5: Step 6:
Drive SP- Drive SY- |
From +63.5 to +25.0 From +23.5t0 0.0

CCTV B (-50,0) CCTV C (-45,10)
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REFERENCE DATA

ELC-1 JOINT ANGLES VS POR COORDINATES ... FS 5-2
COORDINATE SYSTEM — PL ID 3 ..o FS 5-3
PRLA CONFIGURATION ....uutiiiiiiiriiirrrnriinnernneinsrnnnesnrennsnnennennsnsesnnsnnnennnnenes FS 5-4
ELC-2 JOINT ANGLES VS POR COORDINATES ... FS 5-5
COORDINATE SYSTEM — PL ID 4 ... FS 5-7
PRLA CONFIGURATION ....otiiiiiiiiiiiiiiiiiiiiiiissiiiirss e FS 5-8
OBSS JOINT ANGLES VS POR COORDINATES .......oeeiiiiiieeeieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee FS 5-9

FS 5-1 PDRS/129/FIN
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DATA



REFERENCE
DATA

ELC-1 JOINT ANGLES VS POR COORDINATES

ELC-1 PRE-GRAPPLE

X Y Z PITCH YAW ROLL PL ID
-1029 +15 -545 270 0 181 0
SY SP EP WP WYy WR
-25.6 +60.6 -81.1 -78.3 +17.7 +227.3
ELC-1 GRAPPLE
X Y Z PITCH YAW ROLL PL ID
-1029 +15 -455 270 0 180 0
-945 0 -414 0 0 0 3
SY SP EP WP Wy WR
-21.6 +54.3 -90.9 -60.8 +18.1 +222.7
ELC-1 HOVER
X Y Z PITCH YAW ROLL PL ID
-945 0 -582 0 0 0 3
SY SP EP WP Wy WR
-29.1 +61.4 -66.8 -94.3 +17.0 +230.4
ELC-1 INTERMEDIATE
X Y Z PITCH YAW ROLL PL ID
-1110 -350 -650 350 300 300 3
SY SP EP WP WYy WR
+4.8 +64.2 -53.0 -43.5 +34.0 +105.1
ELC-1 HANDOFF
X Y Z PITCH YAW ROLL PL ID
-939 -581 -728 286 356 201 3
SY SP EP WP Wy WR
+42.7 +58.2 -36.2 -0.2 +65.0 +20.3
ELC-1 BACKOFF
X Y Z PITCH YAW ROLL PL ID
-1002 -419 -670 207 69 169 0
SY SP EP WP WYy WR
+26.0 +68.7 -57.2 +42.1 +78.8 -12.9
SINGULARITY AVOIDANCE
X Y Z PITCH YAW ROLL PL 1D
-1004 -421 -674 201 73 175 0
SY SP EP WP Wy WR
+26.0 +68.7 -57.2 +42.1 +74.0 -12.9
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ELC-1 COORDINATE SYSTEM —-PL ID 3

POR: at trunnion level and aligned w/ORAS

PURPOSE: ELC-1 unberth and handoff

POR RATES: COARSE VERN
TRANS LIMft'sec 0.23 0.10
ROT LIMdeg/sec 0.82 0.27 -
JOINT RATES: COARSE VERN
SHOULDER LIMdeg/sec 0.40 0.13
ELBOW LIM deg/sec 0.55 0.18
WRIST LIM deg/sec 0.82 0.27
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ELC-1 PRLA CONFIGURATION

SEQUENCE PL SEL RELEASE LATCH
PRLA 1,2 1 1,2 (fwd) 3,4 (aft)
PRLA 3,4 1 3,4 (aft) 1,2 (fwd)
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ELC-2 JOINT ANGLES VS POR COORDINATES

INTERMEDIATE PRE-GRAPPLE

X Y Z PITCH YAW ROLL PL ID
-1063 -414 -569 213 74 150 0
SY SP EP WP WYy WR
+26.0 +55.0 -57.2 +42.1 +74.0 -12.9
ELC-2 PRE-GRAPPLE
X Y Z PITCH YAW ROLL PL ID
-1105 -15 -545 270 0 0 0
SY SP EP WP WYy WR
-18.1 +47.1 -57.7 -85.6 +18.6 +38.7
ELC-2 GRAPPLE
X Y Z PITCH YAW ROLL PL ID
-1105 -15 -455 270 0 0 0
-1189 0 -414 0 0 0 4
SY SP EP WP Wy WR
-14.5 +42.7 -68.7 -69.1 +18.8 +35.3
ELC-2 HOVER
X Y Z PITCH YAW ROLL PL ID
-1189 0 -570 0 0 0 4
SY SP EP WP WYy WR
-20.7 +45.5 -42.5 -100.2 +18.2 +42.0
ELC-2 INTERMEDIATE
X Y Z PITCH YAW ROLL PL ID
-1174 -85 -790 125 48 347 4
SY SP EP WP Wy WR
-20.7 +45.5 -42.5 +25.0 +18.2 +42.0
ELC-2 HANDOFF
X Y Z PITCH YAW ROLL PL ID
-900 +375 -760 197 318 33 4
SY SP EP WP WYy WR
-59.5 +29.3 -35.0 +54.0 -15.0 -91.8
ELC-2 BACKOFF
X Y Z PITCH YAW ROLL PL 1D
-932 +244 -637 83 336 313 0
SY SP EP WP Wy WR
-55.5 +42.0 -76.7 +83.8 -17.3 -88.8
PRE-CRADLE
X Y Z PITCH YAW ROLL PL ID
-1261 -146 -551 5 2 0 0
SY SP EP WP Wy WR
+0.0 +25.0 -25.0 +5.0 +0.0 +0.0

FS 5-5

PDRS/129/FIN



ELC-2 INSTALL VIEWING

X Y Z PITCH YAW ROLL PL ID
-166 -139 -546 72 298 26 0
SY SP EP WP Wy WR
+174.5 +25.0 -25.0 -27.9 +106.0 0.0

FS 5-6

PDRS/129/FIN



ELC-2 COORDINATE SYSTEM —-PL ID 4

POR: at trunnion level and aligned w/ORAS

PURPOSE: ELC-2 unberth and handoff

PORRATES: COARSE VERN
TRANS LiMft/isec 0.23 0.10
ROT LIM deg/sec 0.82 0.27

JOINT RATES: COARSE VERN
SHOULDER LIMdeg/sec 0.40 0.13
ELBOW LIM deg/sec 0.56 0.19
WRIST LIMdeg/sec 0.82 0.27

FS 5-7 PDRS/129/FIN



ELC-2 PRLA CONFIGURATION

SEQUENCE PL SEL RELEASE LATCH
PRLA 1,2 3 1,2 (fwd) 3,4 (aft)
PRLA 3,4 3 3,4 (aft) 1,2 (fwd)

FS 5-8

PDRS/129/FIN



OBSS JOINT ANGLES VS POR COORDINATES

OBSS PRE-GRAPPLE AT HANDOFF

*Display singularity

FS 5-9

X Y Z PITCH YAW ROLL PL ID
-1015 -362 -688 284 0 270 0
-1012 +229 -685 284 270 270 2

SY SP EP WP WYy WR
+23.5 +63.5 -29.6 -102.9 +11.5 -98.6

OBSS HANDOFF

X Y Z PITCH YAW ROLL PL ID
-1032 -362 -618 284 0 270 0
-1029 +229 -614 14 270* 0 2

SY SP EP WP WYy WR
+25.8 +66.3 -49.0 -85.9 +10.7 -100.7

PDRS/129/FIN
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FS 5-10 PDRS/129/FIN



CUE CARD CONFIGURATION

FS 6-1

PDRS/129/FIN

CUE CARD
CONFIG



¢-900 54

NI4/6ZT/Sddd

(Adoo paonpal)

Fabricate as transparency

CUE CARD
CONFIG

EYEPOINT APPROX 18 IN

WY+

ELC-1 SJ GRAPPLE WRIST CCTV OVERLAY

Z00OM 34 0 HFOV
FOCUS 50FT
(3

ﬂ .

WR-
W+

PDRS-9a/129/0/B

~




€900 54

NI4/62T/Sddd

(Adoo paonpal)

Fabricate as transparency

ZO0OM 234 0 HFOV
FOCUSSO0FT

EYEPOINT APPROX 18 IN

\ ELC-1 SJ UNGRAPPLE WRIST CCTV OVERLAY

PDRS-10a/129/0/B /




-9 00 S4

NI4/6ZT/Sddd

(Adoo paonpal)

Fabricate as transparency

o

EYEPOINT APPROX 18 IN

ELC-2 SJ GRAPPLE WRIST CCTV OVERLAY

ZO0OM 34.0 HFOV
FOCUS50FT WR-

PDRS-11a/129/0/B

/




G-9 00 S4

NI4/6ZT/Sddd

(Adoo paonpal)

Fabricate as transparency

/ ZOOM 34.0 HEOV
FOCUS 5.0 FT

EYEPOINT APPROX 18 IN

\ ELC-2 SJI UNGRAPPLE WRIST CCTV OVERLAY

% WR+

PDRS-12a/129/0/B

/




9-9 00 S4
(Adoo paonpal)

NI4/62T/Sddd

Fabricate as transparency

/ ZO0OM 24.0 HFOW %ﬁ WR- \
FOCUSSO0FT
EYEPOQINT APPROX 18 IN STBD
wy- W g,
S+
WP+
EP-
FWD - — AFT —
PORT
\ OBSS SJ GRAPPLE AT HANDOFF OVERLAY PDRS-13a/129/0/B /




L-9 00 sS4

NI4/62T/Sddd

(Adoo paonpal)

Fabricate as transparency

N

FWD

ZOOM 24 0 HFQV f % WH+

FOCUSS50FT
EYEPOINT APPROX 18 IN STED

WR+ SP-
WY+

EP+

WE™

PORT

OBSS SJ UNGRAPPLE AT HANDOFF OVERLAY

PDRS-14a/129/0/B

AFT —




This Page Intentionally Blank

FS 6-8 PDRS/129/FIN



— Space Shuttle Program

FLIGHT DATA FILE
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Flight Cover (trim bottom to expose tabs)
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