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6.311 MBS POA DIAGNOSTICS I

(RBT GEN/X2R4 - ALL/FIN 4/SPN) Page 1 of 1 page
1. SETUP
PCS MSS: MBS: [MBS

VMBS Safing — Safed
Verify ‘POA’ Loaded — <blank>

2. DIAGNOSTICS
MSS: MBS: Diagnostic: | MBS Diagnostics |

cmd ‘Diagnostics’ Test POA

NOTE
The operator may cancel the current test by safing
(SCR 19015).

MSS: MBS: Discrete Log: | MSS Discrete Log |

Verify ‘Diagnostic Test: MBS POA ... Test Passed’ (eleven) (SCR
30060).

If any tests fail, record which tests fail.
DCP SAFING — SAFE (Verify — ON) (SCR 21456, 23261)

3. CHECKPOINT DATA UPDATE
PCS MSS: SSRMS: Checkpoint Data: | Checkpoint Data |

cmd Checkpoint Current Data (SCR 23238)

29 MAR 05 39 13520.doc



This Page Intentionally Blank

25 APR 05 40


ikapur


6.321 MBS POA CHECKOUT
(RBT GEN/E9 - ALL/FIN 3/SPN) Page 1 of 2 pages

1. POA SETUP FOR CAPTURE
PCS MSS: MBS:

VMBS Safing — Not Safed
Verify ‘POA’ Loaded — blank
PCS MSS: MBS: POA:

VPOA Mechanisms — Calibrated

kkkkkkkkkkkkkkkhkhkkkkkkkhkhkkkkhkhkhkkkkkkhkhkkkkkkhkkkhkkkrkhkkhkkkkkkhkhkkkkkkhkhkkkkkrkkk

* If POA Mechanisms not calibrated
* Perform {6.322 MBS POA CALIBRATION}, all (SODF: RBT
GEN: NOMINAL), then:

kkkkkkkkkkkkkkkhkhkkkkkkkhkhkkkkkkhkhkkkkkkhkhkkkkhkhkkkhkkkkkhkkhkkkkkkhkhkkkkkkhkhkkhkkkkrkkk

*

VSetup — Yes

kkkkkkkkkkkkkkkkkkkkkhkhkkkkkhhkkkkkkkkkhkkkkkkkkkkkkkkkkkkkkkkkkkkkk

* If Setup — No
* Perform {6.323 POA SETUP FOR CAPTURE}, all
(SODF: RBT GEN: NOMINAL), then:

kkkkkkkkkkkkkkkkkkkkkhhkkkkkhhkkkkkkkkkhkkkkkkkkkkkkkkkkkkkkkkkkkkkkx

*

2. SLOW POA CHECKOUT

NOTE
POA commands will work only with SLOW speed (SCR 23242).

cmd Checkout » Slow (Verify Speed — Slow) (SCR 23242)

Verify ‘Confirm or Terminate’ prompt.

CAUTION

Due to end-to-end system latency, the RHC Trigger is hot up to
3 seconds prior to receiving a Trigger Hot icon status on the PCS.

NOTE
Once the trigger is hot, only safing or trigger commands should be
sent to the Robotics equipment. If a configuration change is
required, including routing MSS cameras, safe the system to exit
POA operations (SCR 23262, 14662).

cmd Confirm (Verify RHC Trigger Hot Icon)
Verify POA Mode — Checkout POA

RHC TRIGGER — press (momentarily)
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6.321 MBS POA CHECKOUT
(RBT GEN/E9 - ALL/FIN 3/SPN) Page 2 of 2 pages

PCS

19 APR 05

Verify ‘Snare’ Close — blue (12 s max)
Verify ‘Carriage’ Retract  — blue (90 s max)
Verify ‘Latch’ Latch — blue (65 s max)
Verify ‘Umbilical’ Mate — blue (10 s max)
Verify ‘Umbilical’ Demate — blue (10 s max)
Verify ‘Latch’ Unlatch — blue (65 s max)
Verify ‘Carriage’ Derigidize — blue (90 s max)
Verify ‘Snare’ Open — blue (12 s max)
Verify ‘Carriage’ Extend  — blue (90 s max)
42
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6.322 MBS POA CALIBRATION
(RBT GEN/X2R4 - ALL/FIN 2/SPN)  Page 1 of 1 page

PCS

RHC

PCS

19 APR 05

NOTE
A Calibrate command may be aborted by a ‘MBS POA LEU Mtr
Velocity Runaway’ Robotics Advisory message and the MSS
safed if one of the three POA mechanisms was initially located at
the hardstop position. If safing occurs, cancel safing and restart
this procedure from the beginning (SCR 20379).

MSS: MBS:
VMBS Safing — Not Safed
Verify ‘POA’ Loaded — blank
MSS: MBS: POA:
cmd ‘POA Mechanisms’ — Calibrate

Verify ‘Confirm or Terminate’ prompt.

CAUTION

Due to end-to-end system latency, the RHC Trigger is hot up to
3 seconds prior to receiving a Trigger Hot Icon status on the PCS.

NOTE
Once the trigger is hot, only safing or trigger commands should be
sent to the Robotics equipment. If a configuration change is
required, including routing MSS cameras, safe the system to exit
POA operations (SCR 23262, 14662).

cmd Confirm (Verify RHC Trigger Hot Icon)

NOTE
1. Apply safing to stop mechanism motion (SCR 23262, 14622).

2. Calibration might take up to 5 minutes 40 seconds to complete.

Verify POA Mode — Calibrate POA

TRIGGER — press (momentarily)

Verify ‘Snare’ Open — blue

Verify ‘Carriage’ Extend - blue

Verify ‘Latch’ Unlatch — blue

Verify POA Mechanisms - Calibrated

Verify Load Cell — Calibrated

Verify Motors — Inh (340 s max)
43
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6.323 MBS POA SETUP FOR CAPTURE
(RBT GEN/E10 - ALL/FIN 4/SPN) Page 1 of 1 page

PCS MSS: MBS
VMBS Safing — Not Safed

Verify POA Loaded — <blank>

PCS MSS: MBS: POA:

VPOA Mechanisms — Calibrated

kkkkkkkkkkkkkkkkkkkhkkkkkkkkkkkkkkhhkkkkkhkkkkkkkkkkkkkkkkkkkkkkkkkkkx

* If POA Mechanisms not calibrated
* Perform {6.322 MBS POA CALIBRATION}, all (SODF:
* RBT: GEN: NOMINAL), then:

kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkhhkkkkkhkkkkkkkkkkkkkkkkkkkkkkkkkkkx

cmd Capture » Setup » Slow (Verify ‘Speed’ — Slow) (SCR 23242)

Verify ‘Confirm or Terminate’ prompt.

CAUTION

Due to end-to-end system latency, the RHC Trigger is hot up
to 3 seconds prior to receiving a Trigger Hot Icon status on
the PCS.

NOTE
Once the trigger is hot, only safing or trigger commands should
be sent to the Robotics equipment. If a configuration change is
required, including routing MSS cameras, safe the system to
exit POA operations (SCR 23262, 14662).

cmd Confirm (Verify RHC Trigger Hot Icon)

Verify POA Mode — Setup for Capture

NOTE
Apply safing to stop mechanism motion (SCR 23262, 14662).

RHC TRIGGER — press (momentarily)

PCS Verify ‘Snare’ Open — blue
Verify ‘Carriage’ Extend — blue
Verify ‘Latch’ Unlatch - blue
Verify ‘Motors’ — Inh (340 s max)
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6.325 MBS POA AUTOMATIC RELEASE
(RBT GEN/E10 - ALL/FIN 4/SPN) Page 1 of 3 pages

1. POA CALIBRATION STATUS VERIFICATION
PCS MSS: MBS:

VMBS Safing — Not Safed

PCS MSS: MBS: POA:

If POA Mechanisms not calibrated
Goto {8.212 POA MANUAL RELEASE WITH UNCALIBRATED
POA}, all (SODF: RBT GEN: CORRECTIVE).

2. POA CARRIAGE RIGIDIZATION

MSS: MBS: POA:

If ‘Latch’ Latch — blue and ‘Carriage’ Tension < 4003 N
cmd Rigidize » Slow (Verify Speed — Slow) (SCR 23242)

Verify ‘Confirm or Terminate’ prompt.

NOTE
Once the trigger is hot, only safing or trigger commands should
be sent to the Robotics equipment. If a configuration change is
required, including routing MSS cameras, safe the system to
exit POA operations (SCR 23262, 14662).

cmd Confirm (Verify RHC Trigger Hot icon)

Verify POA Mode — Rigidize

NOTE
Apply safing to stop mechanism motion (SCR 23262, 14662).
RHC TRIGGER — press (momentarily)
PCS Verify Tension > 4003 N (90 s max)

3. POA FILE CONFIGURATION

MSS: MBS:

VPOA Payload — as required
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6.325 MBS POA AUTOMATIC RELEASE
(RBT GEN/E10 - ALL/FIN 4/SPN) Page 2 of 3 pages

DCP

PCS

RHC

18 APR 05

4. SSRMS SETUP

Configure camera and overlays as required.

MSS: SSRMS:

Loaded FOR — as required

Verify Loaded Parameters —

Display — as required
YCommand — Internal>FOR
\Vernier

BRAKES SSRMS — OFF (Verify OFF)
Enter Mode — Manual (Verify blue)

INHIBIT STATION THRUSTERS
MSS: SSRMS: Thrusters: | Thruster Controls for MSS Ops |

cmd ‘Desat Request’ — Inhibit (Verify Inh)

SLOW RELEASE
MSS: MBS: POA: | POA

cmd Release » Automatic » Slow (Verify Speed — Slow) (SCR 23242)

Verify ‘Confirm or Terminate’ prompt.

CAUTION

Due to end-to-end system latency, the RHC Trigger is hot up
to 3 seconds prior to receiving a Trigger Hot icon status on
the PCS.

NOTE
Once the trigger is hot, only safing or trigger commands should
be sent to the Robotics equipment. If a configuration change
is required, including routing MSS cameras, safe the system to
exit POA operations (SCR 23262, 14662).

cmd Confirm (Verify RHC Trigger Hot icon)
Verify POA Mode — Auto Release

TRIGGER — press (momentarily)
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6.325 MBS POA AUTOMATIC RELEASE
(RBT GEN/E10 - ALL/FIN 4/SPN) Page 3 of 3 pages

PCS

THC

PCS

18 APR 05

If POA was mated
Verify ‘Umbilical’ Demate — blue (10 s max)

If POA was latched
Verify ‘Latch’ Unlatch — blue (65 s max)

Verify ‘Carriage’ Derigidize — blue (90 s max)
Verify ‘Snare’ Open — blue (12 s max)

Back off from POA until grapple fixture pin is clear.
Verify ‘Carriage’ Extend — blue (90 s max)

ENABLE STATION THRUSTERS
MSS: SSRMS: Thrusters: | Thruster Controls for MSS Ops |

cmd ‘Desat Request’ — Enable (Verify Ena)
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6.327 MBS POA SEMI-MANUAL RELEASE
(RBT GEN/E10 - ALL/FIN 4/SPN) Page 1 of 3 pages

1. POA CALIBRATION STATUS VERIFICATION
PCS MSS: MBS:

VMBS Safing — Not Safed

PCS MSS: MBS: POA:

If POA Mechanisms — Not Calibrated
Goto {8.212 POA MANUAL RELEASE WITH UNCALIBRATED
POA}, all (SODF: RBT GEN: CORRECTIVE).

2. POA CARRIAGE RIGIDIZATION

MSS: MBS: POA:

If ‘Latch’ Latch — blue and ‘Carriage’ Tension < 4003 N
cmd Rigidize » Slow (Verify Speed — Slow) (SCR 23242)

Verify ‘Confirm or Terminate’ prompt.

NOTE
Once the trigger is hot, only safing or trigger commands should
be sent to the Robotics equipment. If a configuration change is
required, including routing MSS cameras, safe the system to
exit POA operations (SCR 23262, 14662).

cmd Confirm (Verify RHC Trigger Hot icon)

Verify POA Mode — Rigidize

NOTE
Apply safing to stop mechanism motion (SCR 23262, 14662).
RHC TRIGGER — press (momentarily)
PCS Verify Tension > 4003 N (90 s max)

3. POA FILE CONFIGURATION

MSS: MBS:

VPOA Payload — as required

4. SSRMS SETUP
Configure camera and overlays, as required.

MSS: SSRMS: | SSRMS

18 APR 05 51
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6.327 MBS POA SEMI-MANUAL RELEASE
(RBT GEN/E10 - ALL/FIN 4/SPN) Page 2 of 3 pages

Loaded FOR — as required
Verify Loaded Parameters — v

Display — as required
YCommand — Internal>FOR

VVernier
DCP BRAKES SSRMS — OFF (Verify OFF)
PCS Enter Mode — Manual (Verify blue)

5. INHIBITING STATION THRUSTERS
MSS: SSRMS: Thrusters: | Thruster Controls for MSS Ops |

cmd ‘Desat Request’ — Inhibit (Verify Inh)

6. SLOW RELEASE
MSS: MBS: POA: | POA

PCS cmd Release » Semi-Manual » Slow (Verify Speed — Slow)
(SCR 23242)

Verify ‘Confirm or Terminate’ prompt.

CAUTION

Due to end-to-end system latency, the RHC Trigger is hot up
to 3 seconds prior to receiving a Trigger Hot icon status on
the PCS.

NOTE
Once the trigger is hot, only safing or trigger commands should
be sent to the Robotics equipment. If a configuration change
is required, including routing MSS cameras, safe the system to
exit POA operations (SCR 23262, 14662).

cmd Confirm (Verify RHC Trigger Hot icon)

Verify POA Mode — Semi-manual Release

NOTE
Apply safing to stop mechanism motion (SCR 23262, 14662).

If ‘Umbilical’ Mate — blue
RHC TRIGGER — press (hold until ‘Latch’ Brakes — ON) (10 s max)

Verify ‘Umbilical’ Demate — blue
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6.327 MBS POA SEMI-MANUAL RELEASE

(RBT GEN/E10 - ALL/FIN 4/SPN) Page 3 of 3 pages

PCS If ‘Latch’ Latch — blue

RHC TRIGGER — press (hold until ‘Latch’ Brakes — On) (65 s max)

Verify ‘Latch’ Unlatch — blue

TRIGGER — press (hold until ‘Carriage’ Brakes — On) (90 s max)
Verify ‘Carriage’ Derigidize — blue
TRIGGER — press (hold until ‘Snare’ Brakes — On) (12 s max)
Verify ‘Snare’ Open — blue

THC Back off from POA until grapple fixture pin is clear.

RHC TRIGGER — press (hold until ‘Carriage’ Brakes — On) (90 s max)
Verify ‘Carriage’ Extend — blue
ENABLING STATION THRUSTERS

PCS MSS: SSRMS: Thrusters: | Thruster Controls for MSS Ops |
cmd ‘Desat Request’ — Enable (Verify Ena)
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6.332 MSS POWERUP FROM KEEP-ALIVE TO OPERATIONAL
(RBT GEN/X2R4 - ALL/FIN 2/SCR)  Page 1 of 6 pages

1. ROBOTIC WORKSTATION CUP(LAB) POWERUP
Perform {6.114 LAB(CUP) RWS UOP BYPASS CABLE
RECONFIGURATION}, step 2 (SODF: RBT GEN: NOMINAL), then:

NOTE
The Firmware Start, Start WHS, VGS 1, 2 and 3 and OCS
fields will show stale data until a Frame Count is acquired
at the end of step 1.2 (SCR 11448).

1.1 CEU Initialization
PCS MSS: LAS5(LAPS) Initialize: | LAS5(LAPS5) Initialization |

cmd ‘B. CEU’ Close (Verify — )
Wait 60 seconds for POST to complete.

1.2 Comm Enable

NOTE
CEU-1/CEU-2 I/0O will always be displayed as Enabled
even when the CEU RT 1/O is Inhibited. Use ‘Frame
Count’ increments to verify 1/O Enabled (SCR 16057).

cmd ‘C. CB Ext 2(1) Bus comm’ Enable

Verify ‘Frame Count’ increments.
Verify ‘Firmware Start’ — v

1.3 WHS Download

NOTE
The Set File and Set Address commands must be sent
within 180 seconds of each other.

cmd ‘D. Download WHS’ Set File
cmd ‘D. Download WHS' Set Address

Wait 1.5 minutes for download to complete.

1.4 WHS Startup
cmd ‘E. Start WHS’ Start (Verify — V)

kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkx

* |f Start not
* Wait 1 minute.

*

* cmd Start (Verify Start — V)

kkkkkkkkkkkkkkkkkkkkkhkkkkkkkhkkhkkkkkkkhkx

DCP If PANEL/INST LIGHTING — OFF
PANEL/INST LIGHTING — Desired background light intensity
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6.332 MSS POWERUP FROM KEEP-ALIVE TO OPERATIONAL
(RBT GEN/X2R4 - ALL/FIN 2/SCR)  Page 2 of 6 pages

1.5 EDIR Enable
PCS cmd ‘F. FDIR’ Enable (Verify — )

1.6 VGS and OCS Download

NOTE
1. Download of VGS and OCS should take approximately
4 to 7.5 minutes to complete.

2. An‘R9Z - MSS CUP(LAB) OCS WHS Cmd Sequence
Err’ Robotics Advisory message may be annunciated
(SCR 19996).

cmd ‘G. Set RWS location’ — Cupola(Lab)

Verify VGS 1 —
Verify VGS 2 —
Verify VGS 3 —
Verify OCS -
Verify CEU Mode: Backup —
DCP Verify RWS STATUS BACKUP —[_
MON Verify monitor number appears and is flashing in upper left-hand
1,2,3 corner.

1.7 First and Second CVIU Initialization
PCS cmd ‘H. Power CVIU4(12)’ Close (Verify — )
cmd ‘l. Power CVIU5(2)’ Close (Verify — V)

1.8 Third CVIU Initialization
If VTR or an orbiter video view is required
cmd ‘J. Power CVIUB(3)’ Close (Verify — )

2. ACTIVE ROBOTIC WORKSTATION CUP(LAB) DESIGNATION

NOTE
Video overlay data from the Active RWS will not be available on
a Backup RWS unless the Backup RWS is powered up before
the other RWS is made Active. If two RWSs are to be used for
MSS operations and video overlay data is to be shared, both
RWSs must be in Backup before one is made Active.

PCS MSS: LAS5(LAP5) CEU Mode: | CEU Mode

If alternate RWS is Active
cmd Active CEU — Backup (Verify alternate RWS is Backup)

cmd Cupola(Lab) — Active (Verify Cupola(Lab) — Active)
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6.332 MSS POWERUP FROM KEEP-ALIVE TO OPERATIONAL
(RBT GEN/X2R4 - ALL/FIN 2/SCR)  Page 3 of 6 pages

PCS

PCS

30 MAR 05

3. MBS POWERUP TO OPERATIONAL

. A'warmup period in Keep-Alive will be required if the MBS has been

NOTE

unpowered for over 30 minutes. This is to ensure the MBS is within
thermal limits.

The alternate MBS string must not be in Operational.

The operator can follow the transition to Operational by looking at
the MSS Discrete Log.

The transition from Keep-Alive to Operational can be stopped at
any time by issuing a Safing command.

If the alternate string is Off while the MBS is operational, expect the
following Robotics Advisory messages:
‘R20 - MBS CRPCM ... Cat-2 Transmit Msg Err’ (SCR 21744)
‘R20 - MBS CRPCM ... Cat-2 Receive Msg Err’ (SCR 21744)

If the SSRMS is in Keep-Alive and is based off an MBS PDGF,
expect the following Robotics Advisory message for each string that
is in Keep-Alive:

‘R20 - MBS CRPCM ... Output Voltage ... Stat Err’

MSS: MBS: MCU:

cmd ‘Prime’(‘Redundant’) Operational (Verify Systems State —
Operational) (~3 min)

SSRMS POWERUP TO OPERATIONAL

A warmup period in Keep-Alive will be required if the SSRMS
has been unpowered for over 30 minutes. This is to ensure
that the SSRMS is within thermal limits.

NOTE

4.1 Transition Prime(Redundant) String to Off

MSS: SSRMS: Power: | SSRMS Power |

59 13530.doc



6.332 MSS POWERUP FROM KEEP-ALIVE TO OPERATIONAL
(RBT GEN/X2R4 - ALL/FIN 2/SCR)  Page 4 of 6 pages

If SSRMS based on MBS PDGF and ‘SSRMS’ Prime(Redundant)
not Off

NOTE
1. It might take up to 30 seconds for the Off status indication
to appear on the PCS.

2. Expect the ‘R1E - MSS Active OCS SSRMS
Prime(Redun) ACU SRT Comm Fail’ Robotics Advisory
message (SCR 17730).

3. Ifthe SSRMS is based on an MBS PDGF, expect the
following Robotics Advisory message to go to Norm for the
commanded SSRMS string that was in Keep-Alive:

‘R20 - MBS CRPCM ... Output Voltage ... Stat Err’

cmd ‘SSRMS’ Prime(Redundant) — Off (Verify — Off)

4.2 Transition Prime(Redundant) String to Keep-Alive
If ‘SSRMS’ Prime(Redundant) — Off

NOTE
It might take up to 30 seconds for the Keep-Alive status
indication to appear on PCS.

MSS: SSRMS: Power: | SSRMS Power |

cmd ‘SSRMS’ Prime(Redundant) — Keep-Alive (Verify Keep-Alive)

4.3 Transition Redundant(Prime) String to Off
If ‘SSRMS’ Redundant(Prime) not Off
NOTE
1. It might take up to 30 seconds for the Off status indication to
appear on the PCS.

2. Expect the ‘R1E - MSS Active OCS SSRMS Prime(Redun)
ACU SRT Comm Fail’ Robotics Advisory message
(SCR 17730).

3. Ifthe SSRMS is based on an MBS PDGF, expect the
following Robotics Advisory message to go to Norm for the
commanded SSRMS string that was in Keep-Alive:

‘R20 - MBS CRPCM ... Output Voltage ... Stat Err’

MSS: SSRMS: Power: | SSRMS Power |

cmd ‘SSRMS’ Redundant(Prime) — Off (Verify — Off)
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6.332 MSS POWERUP FROM KEEP-ALIVE TO OPERATIONAL
(RBT GEN/X2R4 - ALL/FIN 2/SCR)  Page 5 of 6 pages

PCS

30 MAR 05

4.4 Transition Prime(Redundant) String to Operational

NOTE
time by commanding SAFING on the DCP.

2. The operator can follow the transition to Operational by looking at
the MSS discrete log.

3. If Tip LEE is mated to a PDGF connected to ISS Ground, expect
‘R3L - SSRMS Pwr Flags Fail’ Robotics Advisory message
(SCR 19019).

4. While the SSRMS transitions from Keep-Alive to Operational, the
following 17 LEE inhibit errors will go to Norm approximately
10 seconds after they are raised:
‘R9B - SSRMS LEE ... Inh Err’

1. The transition from Keep-Alive to Operational can be stopped at any

cmd ‘SSRMS’ Prime(Redundant) — Operational

Verify ‘Systems State’ — Operational (~6 minutes)

5. MSS VIDEO COMPONENTS POWERUP

5.1 Video Distribution Units Powerup

MSS: MBS: VDU1:

sel [X] where [X] =|MBS 1||MBS 2|

V‘Primary’,'Redundant’ Keep-Alive

Repeat

NOTE
1. Expect ‘R6F - MBS... PFM Carrier On Video 1 Err’
Robotics Advisory message as each VDU is powered on.
Message may toggle in and out of alarm until video is
routed to the defined VDU (SCR 24376).

2. Robotics Advisory message ‘R6E - MBS ... Baseband
Sync Output Err’ may appear for one cycle as each VDU
is powered on (SCR 30307).

sel ‘[X]" as required where [X] =| Base LEE || Base Elbow
[Tip Elbow || Tip Lee || MSB 1 || MSB 2 || POA]

cmd ‘[X] On (Verify — On)

Repeat
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6.332 MSS POWERUP FROM KEEP-ALIVE TO OPERATIONAL
(RBT GEN/X2R4 - ALL/FIN 2/SCR)  Page 6 of 6 pages

5.2 Cameras Powerup
MSS: MBS: MBS Central Camera icon: | MBS Camera |

sel [X] as required where [X] =| B-Elb 22 || T-Elb 24 || LEE 25|
| MBS 37 || POA 32 |

cmd ‘Power’ On (Verify — On)

Repeat

5.3 Lights Powerup

MSS: MBS: MBS Central Light icon: | MSS Lights

sel [X] as required where [X] :| Base Elbow || Tip Elbow ||Tip LEE|

cmd [X] On (Verify — On)

Repeat
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6.343 MBS POA POWERDOWN FROM OPERATIONAL TO KEEP-ALIVE ON |
PRIME(REDUNDANT) STRING

(RBT GEN/E10 - ALL/FIN 2/SPN) Page 1 of 1 page
1. SETUP
PCS MSS: MBS:

‘MBS Safing’ — Safed

2. TRANSITION MBS POA PRIME(REDUNDANT) STRING FROM
OPERATIONAL TO KEEP-ALIVE
If the transition is interrupted by operator safing or by a system failure
YMCC.

MSS: MBS: POA Power: | POA Power

cmd ‘Prime’(‘Redundant’) — Keep-Alive (Verify — Keep-Alive)
(30 s max)

MSS: Discrete Log: | MSS Discrete Log |

Verify a ‘Unit_Failed_On’ discrete message has not been annunciated
(SCR 23231).

kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk
* If ‘Prime’('Redundant’) — ‘Unit_Failed_On’ discrete message has been
* | annunciated

* cmd ‘Prime’(‘fRedundant’) — Off (Verify — Off)

* cmd ‘Prime’(‘fRedundant’) — Keep-Alive (Verify — Keep-Alive)

* (SCR 23231)

kkkkkkhkkkkkkkkkkkkkhkhkkkkkhkhkkkkkhkhkkkkkhkhkhkkkkrkkhkhkhkhkkhkhkkkkkhkkkkkkkhkkkkkkkkhkkkkkk

3. TRANSITION MBS POA REDUNDANT(PRIME) STRING FROM OFF TO
KEEP-ALIVE
MSS: MBS: MCU:

Verify ‘Redundant’(‘Prime’) — Keep-Alive

MSS: MBS: POA Power: | POA Power

cmd ‘Redundant’(‘Prime’) — Keep-Alive (Verify — Keep-Alive)
(30 s max)
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6.351 MBS MCAS LATCH CHECKOUT CLOSE |
(RBT GEN/X2R4 - ALL/FIN 4/SPN)  Page 1 of 3 pages

NOTE
1. Expect sporadic ‘R4H - MBS MCU MCAS Latch Cat-2 Cksum Fail’
Robotics Advisory messages (SCR 22667).

2. A sporadic ‘R4H - MBS MCU MCAS Abnormal Stop Cond’
Robotics Advisory message may be raised when a new IMCA
initframe is loaded. This message may be ignored unless it is raised
immediately following the end of the IMCA trajectory (SCR 28923).

1. POWER ON PRIME(REDUNDANT) MCAS LATCH IMCA

PCS MSS: MBS: POA Power: | POA Power

\‘Prime’ — Off (Keep-Alive)
V‘Redundant’ — Off (Keep-Alive)

MSS: MBS:

‘MBS Safing’ — Not Safed

MSS: MBS: Latch: | MCAS Latch

Verify ‘Active MBS IMCA’ — None
Verify ‘Power’ — Off

MSS: MBS: Latch: Power: | MCAS Latch IMCA Power |

cmd Enable (Verify — )
cmd Confirm (Verify — V)
cmd On (Verify — )

MSS: MBS: Latch: | MCAS Latch

Verify ‘Active MBS IMCA’' — MCAS Latch
Verify ‘Mode’ — Standby (6 seconds)

2. VERIFY POST TESTS
MSS: MBS: Latch: Commands » BIT: [ MCAS Latch POST and BIT |

Verify all — blank

3. SETUP
Configure cameras and overlays as required.
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4. INITIALIZE MCAS LATCH IMCA WITH SAFING INITEFRAME

MSS: MBS: Latch: | MCAS Latch

Verify ‘Latch’ Closed — blank
Verify ‘Latch’ Open —

MSS: MBS: Latch: Commands » Checkout:
| MCAS Latch Checkout Commands |

cmd Safing Initframe

MSS: MBS: Latch: | MCAS Latch

Verify ‘Command Response’ Initframe Received — v
Verify ‘Command Response’ Parameter Checksum Failed — blank

MSS: MBS: Latch: Commands » Checkout:
| MCAS Latch Checkout Commands |
Initframe Details:

| MBS IMCA Initframe Details |

Verify ‘Limits’ Position Change — High: 0 Rev

5. MODE IMCA TO ON
MSS: MBS: Latch: Commands » Checkout:
| MCAS Latch Checkout Commands |

cmd On

MSS: MBS: Latch: | MCAS Latch

Verify Mode — On

6. CHECKOUT CLOSE
MSS: MBS: Latch: Commands » Checkout:
| MCAS Latch Checkout Commands |

cmd Close

MSS: MBS: Latch: | MCAS Latch

Verify ‘Command Response’ Parameter Checksum Failed — blank

MSS: MBS: Latch: Commands » Checkout:
| MCAS Latch Checkout Commands |
Initframe Details:

| MBS IMCA Initframe Details |

Verify ‘Limits’ Position Change — High: 3110 Rev (£ 2)
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NOTE

1. For MSS: MBS: Latch: | MCAS Latch | ‘Motor Status’, expect large

fluctuations in values for Acceleration and Current. The data is
unreliable.

2. The Actuate command will initiate full opening of the MCAS Latch
Mechanism.

3. To pause IMCA motion, mode IMCA back to On.

MSS: MBS: Latch: Commands » Checkout:
| MCAS Latch Checkout Commands |

cmd Actuate

MSS: MBS: Latch: | MCAS Latch

Verify ‘Mode’ — Enabled
Verify ‘Motor Status’ Position — incrementing

Verify ‘Mode’ — On (~7 minutes)
Verify ‘Motor Status’ Position: 3110 Rev (£ 2)

Verify ‘Latch’ Closed —
Verify ‘Latch’ Open — blank

7. MODE IMCA TO STANDBY
MSS: MBS: Latch: Commands » Checkout:
| MCAS Latch Checkout Commands |

cmd Standby
MSS: MBS: Latch: | MCAS Latch
Verify ‘Mode’ — Standby

8. POWER OFF PRIME(REDUNDANT) MCAS LATCH IMCA
MSS: MBS: LATCH: | MCAS Latch |

Verify ‘Active MBS IMCA’ — MCAS Latch
Verify ‘Power’ —-0On
Verify ‘Mode’ — Standby

MSS: MBS: Latch: Power: | MCAS Latch IMCA Power |

cmd Off (Verify Off — V)

MSS: MBS: Latch: | MCAS Latch

Verify ‘Active MBS IMCA’ — None
Verify ‘Power’ — Off
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NOTE
1. Expect sporadic ‘R4H - MBS MCU MCAS Latch Cat-2 Cksum Fail’
Robotics Advisory messages (SCR 22667).

2. A sporadic ‘R4H - MBS MCU MCAS Abnormal Stop Cond’
Robotics Advisory message may be raised when a new IMCA
initframe is loaded. This message may be ighored unless it is raised
immediately following the end of the IMCA trajectory (SCR 28923).

1. POWER ON PRIME(REDUNDANT) MCAS LATCH IMCA

MSS: MBS: POA Power: | POA Power

V'Prime’ — Off (Keep-Alive)
V'‘Redundant’ — Off (Keep-Alive)

MSS: MBS:

‘MBS Safing’ — Not Safed

MSS: MBS: Latch: | MCAS Latch

Verify ‘Active MBS IMCA’ — None
Verify ‘Power’ — Off

MSS: MBS: Latch: Power: | MCAS Latch IMCA Power |

cmd Enable (Verify — V)
cmd Confirm (Verify — )
cmd On (Verify — )

MSS: MBS: Latch: | MCAS Latch

Verify ‘Active MBS IMCA’ — MCAS Latch
Verify ‘Power’ -0On
Verify ‘Mode’ — Standby (6 seconds)

. VERIFY POST TESTS

MSS: MBS: Latch: Commands » BIT: [ MCAS Latch POST and BIT |

Verify all — blank

. SETUP

Configure cameras and overlays as required.

INITIALIZE MCAS LATCH IMCA WITH SAFING INITFRAME

MSS: MBS: Latch: | MCAS Latch

Verify ‘Latch’ Closed —
Verify ‘Latch’ Open — blank
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MSS: MBS: Latch: Commands » Checkout:
| MCAS Latch Checkout Commands |

cmd Safing Initframe

MSS: MBS: Latch: | MCAS Latch

Verify ‘Command Response’ Initframe Received —
Verify ‘Command Response’ Parameter Checksum Failed — blank

MSS: MBS: Latch: Commands » Checkout: Initframe Details:
| MBS IMCA Initframe Details |

Verify ‘Limits’ ‘Position Change — High”: 0 Rev

5. MODE IMCA TO ON
MSS: MBS: Latch: Commands » Checkout:
| MCAS Latch Checkout Commands |

cmd On

MSS: MBS: Latch: | MCAS Latch
Verify ‘Mode’ — On

6. CHECKOUT OPEN
MSS: MBS: Latch: Commands » Checkout:
| MCAS Latch Checkout Commands |

cmd Open

MSS: MBS: Latch: | MCAS Latch

Verify ‘Command Response’ Parameter Checksum Failed — blank

MSS: MBS: Latch: Commands » Checkout: Initframe Details:
| MBS IMCA Initframe Details |

Verify ‘Limits’ ‘Position Change — High”: -3110 Rev (+ 2)
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NOTE

1. For MSS: MBS: Latch: | MCAS Latch | ‘Motor Status’, expect large

fluctuations in values for Acceleration and Current. The data is
unreliable.

2. The Actuate command will initiate full opening of the MCAS Latch
Mechanism.

3. To pause IMCA motion, mode IMCA back to On.

MSS: MBS: Latch: Commands » Checkout:
| MCAS Latch Checkout Commands |

cmd Actuate

MSS: MBS: Latch: | MCAS Latch

Verify ‘Mode’ — Enabled
Verify ‘Motor Status’ Position — decrementing

Verify ‘Mode’ — On (=7 minutes)
Verify ‘Motor Status’ Position: -3110 Rev (+ 2)

Verify ‘Latch’ Closed — blank
Verify ‘Latch’ Open —

7. MODE IMCA TO STANDBY
MSS: MBS: Latch: Commands » Checkout:
| MCAS Latch Checkout Commands |

cmd Standby
MSS: MBS: Latch:
Verify ‘Mode’ — Standby

8. POWER OFF PRIME(REDUNDANT) MCAS LATCH IMCA
MSS: MBS: Latch: | MCAS Latch |

Verify ‘Active MBS IMCA’ — MCAS Latch
Verify ‘Power’ -0On
Verify ‘Mode’ — Standby

MSS: MBS: Latch: Power: | MCAS Latch IMCA Power |

cmd Off (Verify Off — V)

MSS: MBS: Latch: | MCAS Latch
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Verify ‘Active MBS IMCA’ — None
Verify ‘Power’ — Off
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NOTE
1. Expect sporadic ‘R4H - MBS MCU MCAS Latch Cat-2 Cksum Fail’
Robotics Advisory messages (SCR 22667).

2. A sporadic ‘R4H - MBS MCU MCAS Abnormal Stop Cond’
Robotics Advisory message may be raised when a new IMCA
initframe is loaded. This message may be ignored unless it is raised
immediately following the end of the IMCA trajectory (SCR 28923).

1. POWER ON PRIME(REDUNDANT) MCAS LATCH IMCA

PCS MSS: MBS: POA Power: | POA Power

\‘Prime’ — Off (Keep-Alive)
V‘Redundant’ — Off (Keep-Alive)

MSS: MBS:

‘MBS Safing’ — Not Safed

MSS: MBS: Latch: | MCAS Latch

Verify ‘Active MBS IMCA’ — None
Verify ‘Power’ — Off

MSS: MBS: Latch: Power: | MCAS Latch IMCA Power |

cmd Enable (Verify — )
cmd Confirm (Verify — V)
cmd On (Verify — )

MSS: MBS: Latch: | MCAS Latch

Verify ‘Active MBS IMCA’' — MCAS Latch
Verify Mode — Standby (6 seconds)

2. VERIFY POST TESTS
MSS: MBS: Latch: Commands » BIT: | MCAS Latch POST and BIT |

Verify all — blank

3. SETUP

NOTE
At this point, the payload must be seated in the
MCAS V-Guides and grappled by SSRMS.

Configure cameras and overlays as required.
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Verify RTL 1 —+
Verify RTL 2 —+
Verify RTL 3 —+

4. INITIALIZE MCAS LATCH IMCA WITH SAFING INITFRAME

MSS: MBS: Latch: | MCAS Latch

Verify ‘Latch’ Closed — blank
Verify ‘Latch’ Open —

MSS: MBS: Latch: Commands » Close: | MCAS Latch Close Commands |

cmd Safing Initframe

MSS: MBS: Latch: | MCAS Latch

Verify ‘Command Response’ Initframe Received —
Verify ‘Command Response’ Parameter Checksum Failed — blank

MSS: MBS: Latch: Commands » Close:
| MCAS Latch Close Commands |
Initframe Details:

| MBS IMCA Initframe Details |

Verify ‘Limits’ Position Change — High: 0 Rev

5. MODE IMCA TO ON
MSS: MBS: Latch: Commands » Close: | MCAS Latch Close Commands |

cmd On
MSS: MBS: Latch: | MCAS Latch
Verify Mode — On

6. PHASE ONE CAPTURE
MSS: MBS: Latch: Commands » Close: | MCAS Latch Close Commands |

cmd First Phase

MSS: MBS: Latch: | MCAS Latch

Verify ‘Command Response’ Parameter Checksum Failed — blank
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MSS: MBS: Latch: Commands » Close:
| MCAS Latch Close Commands |
Initframe Details:

| MBS IMCA Initframe Details |

Verify ‘Limits’ Position Change — High: 1100 Rev (+ 2)

NOTE

1. For MSS: MBS: Latch: | MCAS Latch| ‘Motor Status’,

expect large fluctuations in values for Shaft Speed,
Acceleration, and Current. The data is unreliable.

2. The Actuate command will initiate partial closing of
the MCAS Latch Mechanism.

3. To pause IMCA motion, mode the IMCA back to On.

MSS: MBS: Latch: Commands » Close: | MCAS Latch Close Commands |

cmd Actuate

MSS: MBS: Latch: | MCAS Latch

Verify ‘Mode’ — Enabled
Verify ‘Motor Status’ Position — incrementing

Verify ‘Mode’ — On (~2 minutes, 30 seconds)
Verify ‘Motor Status’ Position: 1100 Rev (* 2)

Verify ‘Latch’ Closed — blank
Verify ‘Latch’ Open — blank

SSRMS CONFIGURATION
MSS: SSRMS: Limp: [ SSRMS Limp |

cmd All Limp (Verify Limp — blue)

MSS: SSRMS:

Verify all joints — Limped

PHASE TWO CAPTURE
MSS: MBS: Latch: Commands » Close: | MCAS Latch Close Commands |

cmd Second Phase

MSS: MBS: Latch: | MCAS Latch

Verify ‘Command Response’ Parameter Checksum failed — blank
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MSS: MBS: Latch: Commands » Close:
| MCAS Latch Close Commands |
Initframe Details:

| MBS IMCA Initframe Details |

Verify ‘Limits’ Position Change — High: 1650 Rev (£ 2)

NOTE

1. For MSS: MBS: Latch: | MCAS Latch| ‘Motor Status’,

expect large fluctuations in values for Acceleration and
Current. The data is unreliable.

2. The Actuate command will initiate partial closing of the
MCAS Latch Mechanism.

3. To pause IMCA motion, mode IMCA back to On.

MSS: MBS: Latch: Commands » Close: | MCAS Latch Close Commands |

cmd Actuate

MSS: MBS: Latch: | MCAS Latch

Verify ‘Mode’ — Enabled
Verify ‘Motor Status’ Position — incrementing

Verify ‘Mode’ — On (~1 minute, 15 seconds)
Verify ‘Motor Status’ Position: 1650 Rev (+ 2)

Verify ‘Latch’ Closed — blank
Verify ‘Latch’ Open — blank

PHASE THREE CAPTURE
MSS: MBS: Latch: Commands » Close: | MCAS Latch Close Commands |

cmd Third Phase

MSS: MBS: Latch: | MCAS Latch

Verify ‘Command Response’ Parameter Checksum Failed — blank

MSS: MBS: Latch: Commands » Close:
| MCAS Latch Close Commands |
Initframe Details:

| MBS IMCA Initframe Details |

Verify ‘Limits’ Position Change — High: 3110 Rev (+ 2)
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NOTE

1. For MBS: MCAS Latch: MCAS Latch | ‘Motor Status’,
expect large fluctuations in values for Acceleration and
Current. The data is unreliable.

2. The Actuate command will initiate full closing of the
MCAS Latch Mechanism.

3. To pause IMCA motion, mode IMCA back to On.

MSS: MBS: Latch: Commands » Close: | MCAS Latch Close Commands |

cmd Actuate

MSS: MBS: Latch: | MCAS Latch

Verify ‘Mode’ — Enabled
Verify ‘Motor Status’ Position — incrementing

Verify ‘Mode’ — On (~3 minutes, 20 seconds)
Verify ‘Motor Status’ Position: 3110 Rev (* 2)

Verify ‘Latch’ Closed — ¥
Verify ‘Latch’ Open — blank

MODE IMCA TO STANDBY
MSS: MBS: Latch: Commands » Close: | MCAS Latch Close Commands |

cmd Standby
MSS: MBS: Latch: | MCAS Latch
Verify ‘Mode’ — Standby

SSRMS CONFIGURATION
MSS: SSRMS: Limp: | SSRMS Limp |

cmd None Limp (Verify Standby — blue)

POWER OFF PRIME(REDUNDANT) MCAS LATCH IMCA
MSS: MBS: Latch: | MCAS Latch |

Verify ‘Active MBS IMCA’ — MCAS Latch
Verify ‘Power’ —-0n
Verify ‘Mode’ — Standby

MSS: MBS: Latch: Power: | MCAS Latch IMCA Power |

cmd Off (Verify Off —)

MSS: MBS: Latch: | MCAS Latch

Verify ‘Active MBS IMCA’ — None
Verify ‘Power’ — Off
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NOTE
1. Expect sporadic ‘R4H - MBS MCU MCAS Latch Cat-2 Cksum
Fail’ Robotics Advisory messages (SCR 22667).

2. A sporadic ‘R4H - MBS MCU MCAS Abnormal Stop Cond’
Robotics Advisory message may be raised when a new IMCA
initframe is loaded. This message may be ignored unless it is
raised immediately following the end of the IMCA trajectory
(SCR 28923).

1. POWER ON PRIME(REDUNDANT) MCAS LATCH IMCA

MSS: MBS: POA Power: | POA Power

\‘Prime’ — Off (Keep-Alive)
V‘Redundant’ — Off (Keep-Alive)

MSS: MBS:

‘MBS Safing’ — Not Safed

MSS: MBS: Latch: | MCAS Latch

Verify ‘Active’ MBS IMCA — None
Verify ‘Power’ — Off

MSS: MBS: Latch: Power: | MCAS Latch IMCA Power |

cmd Enable (Verify — )
cmd Confirm (Verify — V)
cmd On (Verify — V)

MSS: MBS: Latch: | MCAS Latch

Verify ‘Active MBS IMCA’ — MCAS Latch
Verify ‘Mode’ — Standby (6 seconds)

. VERIFY POST TESTS

MSS: MBS: Latch: Commands » BIT: | MCAS Latch POST and BIT |

Verify all — blank

. SETUP

Configure cameras and overlays as required.

SSRMS CONFIGURATION
MSS: SSRMS: Limp: | SSRMS Limp |

cmd All Limp (Verify Limp — blue)
MSS: SSRMS: | SSRMS

Verify All Joints — Limped
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Wait 30 seconds.

MSS: SSRMS: Limp: | SSRMS Limp |

cmd None Limp (Verify Standby — blue)

INITIALIZE MCAS LATCH IMCA WITH SAFING INITEFRAME

MSS: MBS: Latch: | MCAS Latch

Verify ‘Latch’ Closed — v
Verify ‘Latch’ Open — blank

MSS: MBS: Latch: Commands » Open: | MCAS Latch Open Commands |

cmd Safing Initframe

MSS: MBS: Latch: | MCAS Latch

Verify ‘Command Response’ Initframe Received —
Verify ‘Command Response’ Parameter Checksum Failed — blank

MSS: MBS: Latch: Commands » Open:
| MCAS Latch Open Commands |
Initframe Details:

| MBS IMCA Initframe Details |

Verify ‘Limits’ Position Change — High: 0 Rev

MODE IMCA TO ON
MSS: MBS: Latch: Commands » Open: | MCAS Latch Open Commands |

cmd On

MSS: MBS: Latch: | MCAS Latch
Verify ‘Mode’ — On

FULLY OPEN MCAS LATCH
MSS: MBS: Latch: Commands » Open: | MCAS Latch Open Commands |

cmd Fully Open

MSS: MBS: Latch: | MCAS Latch

Verify ‘Command Response’ Parameter Checksum Failed — blank

MSS: MBS: Latch: Commands » Open:
| MCAS Latch Open Commands |
Initframe Details:

| MBS IMCA Initframe Details |
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Verify ‘Limits’ Position Change — High: -3110 Rev (z 2)

NOTE

1. For MSS: MBS: Latch: | MCAS Latch | ‘Motor Status’, expect

large fluctuations in values for Acceleration and Current.
The data is unreliable.

2. The Actuate command will initiate full opening of the MCAS
Latch Mechanism.

3. To pause IMCA motion, mode IMCA back to On.

MSS: MBS: Latch: Commands » Open: | MCAS Latch Open Commands |

cmd Actuate

MSS: MBS: Latch: | MCAS Latch

Verify ‘Mode’ — Enabled
Verify ‘Motor Status’ Position — decrementing

Verify ‘Mode’ — On (~7 minutes)
Verify ‘Motor Status’ Position: -3110 Rev (+ 2)

Verify ‘Latch’ Closed — blank
Verify ‘Latch’ Open — v

MODE IMCA TO STANDBY
MSS: MBS: Latch: Commands » Open: | MCAS Latch Open Commands |

cmd Standby
MSS: MBS: Latch: | MCAS Latch
Verify Mode — Standby

POWER OFF PRIME(REDUNDANT) MCAS LATCH IMCA
MSS: MBS: Latch: | MCAS Latch |

Verify ‘Active MBS IMCA’ — MCAS Latch
Verify ‘Power’ —0On
Verify ‘Mode’ — Standby

MSS: MBS: Latch: Power: | MCAS Latch IMCA Power |

cmd Off (Verify Off — V)

MSS: MBS: Latch: | MCAS Latch

Verify ‘Active MBS IMCA’ — None
Verify ‘Power’ — Off
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NOTE
1. Only one MBS mechanism (MCAS UMA, MTCL, POA or MCAS
Latch) can be Operational at one time.

2. Expect sporadic ‘R4H - MBS MCU MCAS UMA Cat-2 Cksum
Fail’ Robotics Advisory messages (SCR 22667).

3. A sporadic ‘R4H - MBS MCU MCAS Abnormal Stop Cond’
Robotics Advisory message may be raised when a new IMCA
init frame is loaded. This message may be ignored unless it is
raised immediately following the end of the IMCA trajectory
(SCR 28923).

1. SETUP

PCS MSS: MBS: POA Power: | POA Power

Verify ‘Prime’ — Keep-Alive(Off)
Verify ‘Redundant’ — Keep-Alive(Off)

MSS: MBS: UMA: | MCAS UMA

Verify ‘Active MBS IMCA’ — None

2. CANCEL MBS SAFING

MSS: MBS: MBS Safing: | MBS Safing

cmd Remove (Verify Not Safed)

3. POWER ON MCAS UMA IMCA
MSS: MBS: UMA: Power: | MCAS UMA IMCA Power |

cmd Enable (Verify — V)
cmd Confirm (Verify — V)
cmd On (Verify — V)

MSS: MBS: UMA: | MCAS UMA
Verify ‘Power’ — On (6 seconds)

4. VERIFY POST AND BIT TESTS
MSS: MBS: UMA: Commands » BIT: | MCAS UMA Post and BIT |

Verify all — blank
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INITIALIZE MCAS UMA IMCA WITH SAFING INITFRAME
MSS: MBS: UMA: | MCAS UMA

Verify ‘Mated’ — blank
Verify ‘Demated’ —

MSS: MBS: UMA: Commands » Mate: | MCAS UMA Mate Commands |

cmd Safing Initframe

MSS: MBS: UMA: | MCAS UMA
‘Command Response’

Verify ‘Initframe Received’ —
Verify ‘Parameter Checksum Failed’ — blank

MSS: MBS: UMA: Command » Mate: Initframe Details:
| MBS IMCA Initframe Details |

Verify ‘Limits’ ‘Position Change — High’: 0

MSS: MBS: UMA: Commands » Mate: | MCAS UMA Mate Commands |

cmd On

MSS: MBS: UMA: | MCAS UMA
Verify ‘Mode’ — On

THRUSTERS INHIBIT
If ISS/orbiter mated
MSS: SSRMS: Thrusters: [Thruster Controls for MSS Ops

cmd ‘Desat Request’ Inhibit (Verify — Inh)
V'Auto Att Control Handover to RS’ — Inh

If ISS not mated to orbiter, VMCC-H for proper thruster configuration
before proceeding.

FIRST STAGE MATE
MSS: MBS: UMA: Commands » Mate: | MCAS UMA Mate Commands |

cmd First Phase

MSS: MBS: UMA: | MCAS UMA

Verify ‘Command Response’ ‘Parameter Checksum Failed’ — blank

MSS: MBS: UMA: Commands » Mate: Initframe Details:
| MBS IMCA Initframe Details |

Verify ‘Limits’ ‘Position Change — High’: -450
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NOTE

For MSS: MBS: UMA: | MCAS UMA | ‘Motor Status’, expect

large fluctuations in values for Acceleration and Current.
The data is unreliable.

MSS: MBS: UMA: Commands » Mate: | MCAS UMA Mate Commands |

cmd Actuate
MSS: MBS: UMA: | MCAS UMA

Verify ‘Mode’ — Enabled
Verify ‘Motor Status’ ‘Position’ — decrementing

Verify ‘Mode’ — On (~1 minute)
Verify ‘Motor Status’ ‘Position”: -450 + 2

Verify ‘Mated’ — blank
Verify ‘Demated’ — blank

SECOND STAGE MATE
MSS: MBS: UMA: Commands » Mate: | MCAS UMA Mate Commands |

cmd Second Phase
MSS: MBS: UMA: | MCAS UMA
Verify ‘Command Response’ ‘Parameter Checksum Failed’ — blank

MSS: MBS: UMA: Commands » Mate: Initframe Details:
| MBS IMCA Initframe Details |

Verify ‘Limits’ ‘Position Change — High’: -516

NOTE

1. For MSS: MBS: UMA: | MCAS UMA | ‘Motor Status’, expect

large fluctuations in values for Acceleration and Current. The
data is unreliable.

2. Atiming problem between the MCU and IMCA may cause the
MBS to safe and remove power from the UMA IMCAS after the
mated microswitch is tripped. The following messages will be
raised for one cycle:

‘R20 — MBS MCU UMA Inadvertent Pwr On’
‘R2P — MSS OCS MBS Prime(Redun) MCU SRT Inh Fail’
‘R4H — MBS MCU UMA Stop Cond Err’
(SCR 28152).
The state of the mated microswitch can be verified by
canceling Safing and applying power to the UMA IMCA.
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MSS: MBS: UMA: Commands » Mate: | MCAS UMA Mate Commands |

cmd Actuate
MSS: MBS: UMA: | MCAS UMA

Verify ‘Mode’ — Enabled
Verify ‘Motor Status’ ‘Position’ — decrementing

Verify ‘Mode’ — On (~35 seconds)
Verify ‘Latch Status’ — Switch 1
Verify ‘Motor Status’ ‘Position”: -505 + 5

Verify ‘Mated’ — v
Verify ‘Demated’ — blank

MODE IMCA TO STANDBY
MSS: MBS: UMA: Commands » Mate: | MCAS UMA Mate Commands |

cmd Standby
MSS: MBS: UMA: | MCAS UMA
Verify ‘Mode’ — Standby

IMCA POWER REMOVAL
MSS: MBS: UMA: Power: | MCAS UMA IMCA Power |

cmd Off (Verify — V)

THRUSTERS ENABLE
If ISS/orbiter mated
MSS: SSRMS: Thrusters: [Thruster Controls for MSS Ops

cmd ‘Desat Request’ Enable (Verify — Ena)

If ISS not mated to orbiter, \MCC-H for proper thruster configuration.
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NOTE
1. Only one MBS mechanism (MCAS UMA, MTCL, POA or MCAS
Latch) can be Operational at one time.

2. Expect sporadic ‘R4H - MBS MCU MCAS UMA Cat-2 Cksum
Fail’ Robotics Advisory messages (SCR 22667).

3. A sporadic ‘R4H - MBS MCU MCAS Abnormal Stop Cond’
Robotics Advisory message may be raised when a new IMCA
init frame is loaded. This message may be ignored unless it is
raised immediately following the end of the IMCA trajectory
(SCR 28923).

1. SETUP

PCS MSS: MBS: POA Power: | POA Power

Verify ‘Prime’ — Keep-Alive(Off)
Verify ‘Redundant’ — Keep-Alive(Off)

MSS: MBS: UMA: | MCAS UMA

Verify ‘Active MBS IMCA’ — None

2. CANCEL MBS SAFING

MSS: MBS: MBS Safing: | MBS Safing

cmd Remove (Verify Not Safed)

3. POWER ON MCAS UMA IMCA
MSS: MBS: UMA: Power: | MCAS UMA IMCA Power |

cmd Enable (Verify — V)
cmd Confirm (Verify — V)
cmd On (Verify — V)

MSS: MBS: UMA: | MCAS UMA
Verify ‘Power’ — On (6 seconds)

4. VERIFY POST AND BIT TESTS
MSS: MBS: UMA: Commands P> BIT: | MCAS UMA Post and BIT |

Verify all — blank
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5. INITIALIZE MCAS UMA IMCA WITH SAFING INITFRAME
MSS: MBS: UMA: | MCAS UMA

Verify ‘Mated’ —
Verify ‘Demated’ — blank

MSS: MBS: UMA: Commands P Demate: | MCAS UMA Demate Commands |

cmd Safing Initframe

MSS: MBS: UMA: | MCAS UMA
‘Command Response’

Verify ‘Initframe Received’ —
Verify ‘Parameter Checksum Failed’ — blank

MSS: MBS: UMA: Commands » Demate: Initframe Details:
| MBS IMCA Initframe Details |

Verify ‘Limits’ ‘Position Change — High™: 0

MSS: MBS: UMA: Commands P Demate: | MCAS UMA Demate Commands |

cmd On

MSS: MBS: UMA: | MCAS UMA
Verify ‘Mode’ — On

6. THRUSTERS INHIBIT
If ISS/orbiter mated
MSS: SSRMS: Thrusters: [Thruster Controls for MSS Ops|

cmd ‘Desat Request’ Inhibit (Verify — Inh)

V‘Auto Att Control Handover to RS’ — Inh

If 1SS not mated to orbiter, \MCC-H for proper thruster configuration
before proceeding.

7. FIRST STAGE DEMATE
MSS: MBS: UMA: Commands » Demate: | MCAS UMA Demate Commands |

cmd First Phase
MSS: MBS: UMA: | MCAS UMA

Verify ‘Command Response’ ‘Parameter Checksum Failed’ — blank
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MSS: MBS: UMA: Commands » Demate: Initframe Details:
| MBS IMCA Initframe Details |

Verify ‘Limits’ ‘Position Change — High’: 450

NOTE

For MSS: MBS: UMA: | MCAS UMA | ‘Motor Status’,

expect large fluctuations in values for Acceleration and
Current. The data is unreliable.

MSS: MBS: UMA: Commands » Demate: | MCAS UMA Demate Commands |

cmd Actuate
MSS: MBS: UMA: | MCAS UMA

Verify ‘Mode’ — Enabled
Verify ‘Motor Status’ ‘Position’ — incrementing

Verify ‘Mode’ — On (~1 minute)
Verify ‘Motor Status’ ‘Position”: 450 + 2

Verify ‘Mated’ — blank
Verify ‘Demated’ — blank

8. SECOND STAGE DEMATE
MSS: MBS: UMA: Commands » Demate: | MCAS UMA Demate Commands |

cmd Second Phase
MSS: MBS: UMA: | MCAS UMA
Verify ‘Command Response’ ‘Parameter Checksum Failed’ — blank

MSS: MBS: UMA: Commands » Demate: Initframe Details:
| MBS IMCA Initframe Details |

Verify ‘Limits’ ‘Position Change — High': 516
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10.

22 MAR 05

NOTE

1. For MSS: MBS: UMA: | MCAS UMA | ‘Motor Status’, expect

large fluctuations in values for Acceleration and Current. The
data is unreliable.

2. A timing problem between the MCU and IMCA may cause the
MBS to safe and remove power from the UMA IMCAS after
the demated microswitch is tripped. The following messages
will be raised for one cycle:

‘R20 — MBS MCU UMA Inadvertent Pwr On’
‘R2P — MSS OCS MBS Prime(Redun) MCU SRT Inh Fail’
‘R4H — MBS MCU UMA Stop Cond Err’
(SCR 28152).
The state of the demated microswitch can be verified by
canceling Safing, and applying power to the UMA IMCA.

MSS: MBS: UMA: Commands » Demate: | MCAS UMA Demate Commands |

cmd Actuate
MSS: MBS: UMA: | MCAS UMA

Verify ‘Mode’ — Enabled
Verify ‘Motor Status’ ‘Position’— incrementing

Verify ‘Mode’ — On (~35 seconds)
Verify ‘Latch Status’ — Switch 2

Verify ‘Motor Status’ ‘Position”: 505 + 5

Verify ‘Mated’ — blank
Verify ‘Demated’ —

MODE IMCA TO STANDBY
MSS: MBS: UMA: Commands » Demate: | MCAS UMA Demate Commands |

cmd Standby
MSS: MBS: UMA: | MCAS UMA
Verify ‘Mode’ — Standby

IMCA POWER REMOVAL
MSS: MBS: UMA: Power: | MCAS UMA IMCA Power |

cmd Off (Verify — V)

102 13547.doc



6.361 MBS MCAS UMA DEMATE
(RBT GEN/X2R4 - ALL/FIN 4/SPN) Page 5 of 5 pages

11. THRUSTERS ENABLE
If ISS/orbiter mated
MSS: SSRMS: Thrusters: [Thruster Controls for MSS Ops|

cmd ‘Desat Request’ Enable (Verify — Ena)

If 1SS not mated to orbiter, \MCC-H for proper thruster configuration.
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6.421 LEE CALIBRATION
(RBT GEN/E10 - ALL/FIN 4/SPN) Page 1 of 1 page

NOTE
A Calibrate command may be aborted by a ‘SSRMS LEE LEU Mtr
Velocity Runaway’ Robotics Advisory message, and the MSS safed if
one of the three LEE mechanisms was initially located at the hardstop
position. If safing occurs, cancel safing and restart this procedure from
the beginning (SCR 20379).

PCS MSS: SSRMS:

Verify Unloaded Parameters — v

MSS: SSRMS: Tip LEE: | SSRMS Tip LEE |

cmd ‘LEE Mechanism’ — Calibrate

Verify ‘Confirm or Terminate’ prompt.

CAUTION

Due to end-to-end system latency, the RHC Trigger is hot up to 3
seconds prior to receiving a Trigger Hot Icon status on the PCS.

NOTE
Once the trigger is hot, only safing or trigger commands should be
sent to the Robotics equipment. If a configuration change is
required, including routing MSS cameras, safe the system to exit
LEE operations (SCR 23262, 14662).

cmd Confirm (Verify RHC Trigger Hot Icon)

NOTE
1. Apply safing to stop mechanism motion (SCR 23262, 14662).

2. Calibration might take up to 5 minutes, 40 seconds to

complete.
RHC TRIGGER — press (momentarily)
PCS Verify ‘Snare’ Open — blue
Verify ‘Carriage’ Extend — blue
Verify ‘Latch’ Unlatch — blue
Verify ‘LEE Mechanisms’ — Calibrated
Verify ‘Load Cell’ — Calibrated
Verify ‘Motors’ —Inh (340 s max)
13 APR 05 115
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6.422 LEE CHECKOUT

(RBT GEN/E10 - ALL/FIN 3/SPN) Page 1 of 3 pages
1. SETUP
PCS MSS: SSRMS: | SSRMS

Verify Unloaded Parameters —
DCP VBRAKES SSRMS ON -[]

If SSRMS wrist configuration is not

WP WY
-20.0 -170.0

Note current wrist configuration.

WP WY
DCP BRAKES SSRMS —s OFF (Verify OFF)
PCS MSS: SSRMS: |SSRMS
\Vernier

input Mode — Single (Verify Single — blue)

The active joint must be checked on the PCS before initiating
motion. Failure to do so may result in movement of the wrong

joint.
THC Maneuver to the following wrist configuration.
WP WY
-20.0 -170.0
DCP BRAKES SSRMS — ON (Verify ON)
NOTE
The LEE mechanisms are now visible through the Tip Elbow
Camera.
2. LEE SETUP FOR CAPTURE
PCS MSS: SSRMS: Tip LEE: | SSRMS Tip LEE |

V'LEE Mechanisms’ — Calibrated
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kkkkkkkkkkkkkkkkkkkkkhkkkkkkkhkkhkkkkkkhkkhkkkkkkhkkhkkkkkhkkhkkkkkkhkhkkkkkkhkhkkkkkkkkkhkkx

* |f LEE Mechanisms — Not Calibrated
* Perform {6.421 LEE CALIBRATION}, all (SODF: RBT GEN:
NOMINAL), then:

kkkkkkkkkkkkkkkkkkkhkhkkkkkkkhkkhkkkkkkhkkhkkkkkkhkkhkkkkkhkkhkkkkkkhkhkkkkkkhkkkkkkkkkkkkx

*

‘Setup’ — Yes

kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk
* |If ‘Setup’ — No

* Perform {6.428 LEE SETUP FOR CAPTURE},
all (SODF: RBT GEN: NOMINAL), then:

kkkkkkkkkkkkkkkkkkkhkhkkkkkkkhkkhkkkkkhkkhkkkkkhkhkhkkkkkhkkhkkkkkkkkkkk

*

3. SLOW(FAST) LEE CHECKOUT

NOTE
Checkout should be run with slow speed
unless otherwise specified.

cmd Checkout P Slow(Fast) (Verify ‘Speed’ — Slow(Fast))

Verify ‘Confirm or Terminate’ prompt.

CAUTION

Due to end-to-end system latency, the RHC Trigger is hot
up to 3 seconds prior to receiving a Trigger Hot icon
status on the PCS.

NOTE
Once the trigger is hot, only safing or trigger commands
should be sent to the Robotics equipment. If a configuration
change is required, including routing MSS cameras, safe the
system to exit LEE operations (SCR 23262, 14662).

cmd Confirm (Verify RHC Trigger Hot icon)

NOTE
Apply safing to stop mechanism motion (SCR 23262, 14662).
RHC TRIGGER — press (momentarily)
13 APR 05 118
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(RBT GEN/E10 - ALL/FIN 3/SPN) Page 3 of 3 pages

PCS Verify ‘Snare’ Close — blue (12 s(3 s) max)
Verify ‘Carriage’ Retract ~ — blue (90 s(18 s)max)
Verify ‘Latch’ Latch — blue (65 s(13 s)max)
Verify ‘Umbilical’ Mate — blue (10 s max)
Verify ‘Umbilical’ Demate  — blue (10 s max)
Verify ‘Latch’ Unlatch — blue (65 s(13 s) max)
Verify ‘Carriage’ Derigidize — blue (90 s(18 s) max)
Verify ‘Snare’ Open — blue (12 s(3 s) max)
Verify ‘Carriage’ Extend — blue (90 s(18 s) max)

DCP

PCS

THC

DCP

13 APR 05

RECONFIGURE WRIST
If wrist joints were reconfigured for the checkout
BRAKES SSRMS — OFF (Verify OFF)

MSS: SSRMS: |SSRMS

\Vernier

input Mode — Single (Verify Single — blue)

The active joint must be checked on the PCS before initiating
motion. Failure to do so may result in movement of the wrong
joint.

BRAKES SSRMS — ON (Verify ON)

119

Maneuver back to original wrist configuration as recorded in step 1.
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6.428 LEE SETUP FOR CAPTURE |
(RBT GEN/E10 - ALL/FIN 3/SPN) Page 1 of 1 page

PCS MSS: SSRMS: | SSRMS

Verify Unloaded Parameters —

MSS: SSRMS: Tip LEE: [ SSRMS Tip LEE |

If Setup — Yes >>
cmd Capture P Setup P Slow (Verify Speed — Slow)

Verify ‘Confirm or Terminate’ prompt.

CAUTION

Due to end-to-end system latency, the RHC Trigger is hot up to
3 seconds prior to receiving a Trigger Hot icon status on the PCS.

NOTE
Once the trigger is hot, only safing or trigger commands should be
sent to the Robotics equipment. If a configuration change is
required, including routing MSS cameras, safe the system to exit
LEE operations (SCR 23262, 14662).

cmd Confirm (Verify RHC Trigger Hot icon)
Verfiy LEE Mode — Setup for Capture

RHC TRIGGER — press (momentarily)

PCS Verify ‘Snare’ Open — blue
Verify ‘Carriage’ Extend — blue

Verify ‘Latch’ Unlatch - blue
Verify Motors —Inh (340 s max)
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6.609 CUP(LAB) ARTIFICIAL VISION UNIT (AVU) POWERDOWN
(RBT GEN/R2 - ALL/FIN 2) Page 1 of 1 page

NOTE
Where applicable, AVU Keyboard Hotkeys are
shown in the following manner: “hotkey”.

1. AVU SHUTDOWN
Verify system is in Hold.

LCDM | Space Vision System |

cmd Advanced [Alt-A]
sel File [Alt-F] »> Exit

cmd Don't Save
cmd Shutdown

AVU In the QNX shell on the LCDM, input—phshutdown
KYBD
cmd Enter
LCDM Verify ‘System may now be powered down’ message appears.

2. SWITCH LCDM MODE
LCDM cmd MENU (Verify Brightness)
cmd UP (Verify Video Mode)
cmd SELECT (Verify COMPOSITE)
cmd UP (Verify RGB)

cmd SELECT
3. AVU POWERDOWN
PCS MSS: LAS5(LAP5) AVU: | LAS5(LAP5) AVU |
NOTE

Expect two ‘R1E - MSS Active OCS AVU Comm Fail’
Robotics Advisory messages after commanding AVU
to Off. Both messages should return to Norm

(SCR 17439).

cmd ‘Power’ Off

4. POWER STATUS

PCS MSS:

Verify ‘LAS5’(‘'LAP5") RPC3 — Open (gray)
Verify ‘LAS5’(‘'LAPY’) Status from OCS — Off
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MSS

C&W
ROBOTICS

6.0,

C&W Messages

1 |Time Critical Recovery

Robotics C&W
Messages and/or H
Interruption to

Is the recovery time-critical?

(7]

*Yes

Starting with >
‘Rxx -..."

MSS or ISS
Failure Causing

2 [ Operator Initiated

Safing

Did the operator safe the

3 | DCP HC Voltage

SSRMS in response to

7.001 MSS FAILURE RESPONSE AND RECOVERY

(RBT GEN/X2R4 - ALL/FIN/SPN) Page 1 of 26 pages

©)

Unless otherwise
indicated, all
displays in the
procedures are on
the PCS.

©)

Robotics - MSS: LAS5(LAP5) HCs Time-critical
; uncommanded motion? . isi
Operations. [Cupola(Lab) HC Status | recovery is intended
No - to regain MSS
Does the ‘THC/RHC' axes |No | 4 | Continue Ops functionality
s .
show a voltage over 0.4V~ MSS: SSRMS: SSRMS (SSRI\_/I_S motion
Yes Safing capability) ”;]
y \ situations where
5 | Active RWS Status 6 | Switch Active RWS SSRMS Safing immediate operator
* cmd Remove response is required
One or more of the MSS: LAS5(LAP5) CEU (Verify not Safed) to ensure the safety
following indications are MODE (DCP) of t_h&_a_crew, ISS, or
present: CEU Mode e BRAKES SSRMS —s Off a'V|S|t|ng'veh|cIe.
For the currently Active e cmd ‘Active CEU’ (Verify — Off) Time-critical
RWS Backup recovery can be
MSS: « Continue operations. performed by the
‘LAS5(LAP5) CEU For alt RWS Failure may return or an on-orhit crew
MODE’ — Backup or e cmd ‘Cupola’(‘Lab’) — ‘R3K’ may be raised. without assistance
Unconfigured Active (Verify e Go to block 53, if error from the ground.
or Cupola(Lab) — Active) returns. Time-critical
MSS: SSRMS: CW recovery steps do
Summ Robotics not account for MT,
Caution & Warning LEE or any MBS
Summary mechanism failures.
_The follqwing messages are Time-critical
in alarm: , recovery assumes
R1B - ... the MSS is
RID. 7 | Switch Active RWS configured as
or T _— o RWS follows:
or the active
DCP lights off and video is MSS: LAS5(LAP5) Pwr One RWS Backup
lost from all active RWS Dn One RWS Active
monitors. LAS5(LAP5) Power SSRMS
None of the above. Down Operational with
e cmd ‘G. CB Ext 2(1) Bus video system
Comm'’ — Inhibit powered
n If*H. C'?U’ NO“’/ MBS Operational
e cmd ‘H. CEU' - Open on one string with
MSS: LAS5(LAP5) CEU video system
MODE p?wered,hKee;:r)]-
CEU Mode Alive on the other.
For alt RWS
e cmd ‘Cupola’(‘Lab’) —
Active (Verify
Cupola(Lab) — Active)
29 MAR 05 161

16016.doc




MSS 7.001 MSS FAILURE RESPONSE AND RECOVERY
(RBT GEN/X2R4 - ALL/FIN/SPN) Page 2 of 26 pages
SCR 22615, 23233,
8 [E-Stop Status @ 19378, 21737
(DCP) No | 9 |Message in Alarm
Is the E-Stop light -
iIIuminated'?p ’ (bcP) @
« Safing > SAFE The E-Stop Reset
Yes command is not
MSS: SSRMS: CW issued in this
Summ Robotics procedure to
Caution & Warning prevent removal of
Y @ Summary power in case of
10 | Active and Backup ‘R1E - ...” message in alarm failed E-stop switch
E-Stop Switch Status or Zontact or|13e|tlr(\er the
‘...Power Removed..’ ctive or Backup
e Open both Cupola and : . P 36 RWS.
Lab displays. raised at time of failure? -
MSS: LAS5(LAP5) DCP: Yes
‘STOP’ @
e Check for the following Cross-strap
switch combinations. disconnect inhibits
- ability of backup
Active Backup RWS to safe system
[ V] | | | | via backup RWS
@ safing switch. E-stop
| \/ I I I I \/ ] o 11 | Disconnect Backup Stl_” functional at
' @ > RWS Cross-strap failed RWS.
N | . - . o At Rack Interface Panel
| I | | I > 12 IDRl\sA?gngreocstSf\Sctt;;e of backup RWS,
| | J | | J | | p disconnect J52.
¢ At Rack Interface Panel
Any other combination of of active RWS,
checkmarks. disconnect J52.
10
vy
13 | Switch Active RWS
MSS: LAS5(LAP5) CEU
MODE
CEU Mode
‘Cupola(LAS5) and
Lab(LAP5Y
For the active RWS
e cmd ‘Active CEU’ —
Backup
For the alt RWS
e cmd ‘Cupola’(‘Lab’) —
Active (Verify
Cupola(Lab) — Active)
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MSS 7.001 MSS FAILURE RESPONSE AND RECOVERY

(RBT GEN/X2R4 - ALL/FIN/SPN) Page 3 of 26 pages
6
Power up the
14 | SSRMS Base Location previously
MSS: SSRMS operational strings.
SSRMS Due to a known
POGE ® SPN condition (SCR
No 20380), the MBS
MBS1(2,3,4)? »| 15 | SSRMS and MBS 2nd SSRMS power
Yes Powerup to operational
MSS: MBS: MCU commands may not
complete after the

« cmd ‘Prime’, ‘Redundant first attempt.

(two) — Keep-Alive

v @ (Verify Keep-Alive)
16 | Checkpoint Data Reset If an Operational MBS is SCR 21749
required
MSS: LAS5(LAP5S) CEU e cmd ‘Prime’
MODE (‘Redundant’) —
Operational (Verify —
e cmd Active CEU — Operational)
Backup (Verify RWS is If MBS not Operational
Backup) MSS: LAS5(LAP5) CEU
CSCDS Main Control MDE
P ain Contro
Panel
- e cmd Active CEU —
e sel Commands P File Backup (Verify RWS is
Trgnsfer Backup)
File and Memory For the previously active
Transfer RWS
¢ sel Commands P Indirect  cmd Cupola(Lab) —
Data Load Active (Verify
[Indirect Data Load | Cupola(Lab) — Active)
e sel Target Node » CCS MSS: MBS: MCU
cco2
e cmd Apply e cmd ‘Prime’
File and Memory (‘Redundant’) —
Transfer Operational (Verify
o Verify ‘Active Transfers’ ‘Systems State’ —
Transfer Status — OK Operational)

Verify ‘Completed

Transfers’ Transfer MSS: SSRMS: Power

Status - COMPLETED
e cmd ‘SSRMS’

e Command RWS back to Prime(Redundant) —
Active Keep-Alive (Verify
MSS: LAS5(LAP5) CEU Keep-Alive)

MODE e cmd ‘SSRMS’
Prime(Redundant) —

e cmd Cupola(Lab) — Operational
Active (Verify (Verify ‘System State’ —
Cupola(Lab) — Active) Operational)

If Systems State not
Operational
e cmd ‘SSRMS’
Prime(Redundant) —
Operational
(Verify ‘System State’ —
Operational)
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MSS 7.001 MSS FAILURE RESPONSE AND RECOVERY
(RBT GEN/X2R4 - ALL/FIN/SPN) Page 4 of 26 pages
Due to a known
17 | Check For Power SPN condition (SCR
Removed Errors 20380), the MBS
MSS: SSRMS: CW and SSRMS power
Summ Robotics cormands may ot
gaution & Warning complete after ¥he
ummary first attempt.
‘MBS... Pwr Removed’
message annunciated and
‘R1E - MSS... SSRMS...
Comm Fail’ message still
in alarm.
‘MBS... Pwr Removed’ | 18 | MBS Operational
message annunciated. Power on Alt String
‘R1E - MSS...SSRMS Pwr - | 19 | SSRMS Operational If MBS is required, for
Removed’ message o Power on Alt String alternate string
annunciated? For alternate SSRMS string MSS: MBS: MCU
No ‘... Pwr Removed’ MSS: SSRMS: Power ,
messages annunciated. SSRMS Power * cmc_i Redundant )
- - (‘Prime’) — Operational
Y * cmd ‘SSRMS’ (Verify ‘Systems State’ —
Redundgnt(ane) - Operational)
20 | PDGF LB and MSS LB Keep-Alive (Verify Keep- .
Channel Swap Alive) If MBS not Operational
MSS: LAS5(LAP5) CEU
For the Active RWS e cmd ‘'SSRMS’ MODE
MSS: LAS5(LAPS5) Bus Redundant(Prime) — CEU Mod
Config Operational (Verify o CEU’ _
[AS5(LAP5) CEU ‘System State’ — Backup (Verify — Backu
Bus Configuration Operational) p (verifty P
‘Local Bus’ _ For previously active RWS
‘MSS’ and ‘PDGF’ i Syste_m State - Not e cmd ‘Cupola’(‘Lab’) —
Operational h h
e cmd ‘B’ (two) e cmd ‘SSRMS' Active (Verify
- . Cupola(Lab) — Active)
Do the messages in alarm Redundant(Prime) — MSS: MBS: MCU
return to norm? Operational (Verify . ’
Yes ‘System State’ —
Operational) e cmd ‘Redundant’
(‘Prime’) — Operational
i (Verify ‘Systems State’ —
 / m Operational)
21 | RWS State Transition
and S/W State Resync m
MSS: LAS5(LAP5) CEU
MODE
CEU Mode
e cmd ‘Active CEU’ —
Backup (Verify — Backup)
For previously active RWS
e cmd ‘Cupola’(‘Lab’) —
Active (Verify
Cupola(Lab) — Active)
29 MAR 05 164
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MSS

\

22 | Checkpoint Data Reset
and MSS Powerup

23 | SSRMS Base Location

MSS: LAS5(LAP5) CEU
MODE

CEU Mode
e cmd ‘Active CEU’ —
Backup (Verify Backup)

MSS: SSRMS
SSRMS

‘PDGF’

7.001 MSS FAILURE RESPONSE AND RECOVERY

(RBT GEN/X2R4 - ALL/FIN/SPN) Page 5 of 26 pages

MBS1(2,3,4)?

PCSCDS Main

Control Panel

e sel Commands P> File

Transfer

File and Memory

Transfer

e sel Commands P> Indirect
Data Load
[Indirect Data Load |

e sel Target Node P CCS
CCD2

e cmd Apply

File and Memory

Transfer

» Verify ‘Active Transfers’
Transfer Status — OK

o Verify ‘Completed
Transfers’ Transfer
Status — COMPLETED

No

y

24 [ Upstream Power

Home: SO: EPS

RPCM_S04B_D(RPCM_
S03A D)

‘Integ Counter’ —
Incrementing?

es| 25 [ SSRMS Video Status

MSS: LAS5(LAP5) CEU
MODE

e cmd ‘Cupola’(‘Lab’) —
Active (Verify
Cupola(Lab) — Active)

For alternate MBS string
MSS: MBS: MCU

e cmd ‘Redundant’
(‘Prime’) — Keep-Alive
(Verify Keep-Alive)

e cmd ‘Redundant’
(‘Prime’) — Operational
(Verify ‘Systems State’ —
Operational)

For alternate SSRMS string
MSS: SSRMS: Power

e cmd ‘SSRMS’
Redundant(Prime) —
Keep-Alive (Verify
Keep-Alive)

e cmd ‘SSRMS’
Redundant(Prime) —
Operational (Verify
‘System State’ —
Operational)

No

SSRMS video still present?

Yes No

@

SCR 21749

29 MAR 05

165

16016.doc



MSS 7.001 MSS FAILURE RESPONSE AND RECOVERY
(RBT GEN/X2R4 - ALL/FIN/SPN) Page 6 of 26 pages
26 | Check Comm Errors
MSS: SSRMS: CW
Summ Robotics
Caution & Warning
Summar
oo
Are any of the following
messages in alarm:
‘R1E - MSS... MBS Prime |27 | Switch Active RWS
MCU SRT Comm Fail’ -
and MSS: LAS5(LAP5) CEU
. MODE
R1E - MSS... MBS Redun
MCU SRT Comm Fail’ CEU Mode
- - e cmd ‘Active CEU' —
R1E - MSS... MBS Prime Backup (Verify — Backup)
I(:Rel(’jun) MCU SRT Comm For previously backup RWS
ai . i A
22 e cmd ‘Cupola’(‘Lab’) —
and Active (Verify
R_lE - MSS... SSRMS Cupola(Lab) — Active)
Prime (Redun) ACU SRT
Comm Fail’
‘R1E - MSS... MBS... MCU
SRT Comm Fail’
and/or 30
‘R1E - MSS... MCU Comm -
Fail’
‘R1E - MSS... SSRMS...
ACU SRT Comm Fail’ -
and 23
23| 25
‘R1E - MSS... SSRMS ACU I::I
Comm Fail’
‘R1E - MSS... SSRMS... _ |28 | Switch SSRMS Strings
A RT Fail’ o
orCU SRT Comm Fai MSS: SSRMS: Power
‘R1E - MSS... SSRMS ACU SSRMS Power
Comm Eail’ For the failed SSRMS string
e cmd ‘SSRMS’
Prime(Redundant) — Off
(Verify — Off)
For the Alt SSRMS string
e cmd ‘SSRMS’
Redundant(Prime) —
Keep-Alive (Verify
Keep-Alive)
e cmd ‘'SSRMS’
Redundant(Prime) —
Operational (Verify
‘System State’ —
Operational)
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29 | Checkpoint Data Recovery and
MSS Powerup on Alt String

MSS: MBS: MCU
e cmd ‘Prime’ — Off (Verify — Off)
e cmd ‘Redundant’ — Off (Verify — Off)

MSS: LAS5(LAP5) CEU MODE

CEU Mode
e cmd ‘Active CEU’ — Backup (Verify
Backup)

[PCSCDS Main Control Panel |

¢ sel Commands P File Transfer
[File and Memory Transfer |

e sel Commands P Indirect Data Load
[Indirect Data Load |

e sel Target Node P CCS CCD2

e cmd Apply
[File and Memory Transfer |

o Verify ‘Active Transfers’ Transfer
Status — OK

o Verify ‘Completed Transfers’ Transfer
Status — COMPLETED

MSS: LAS5(LAP5) CEU MODE
e cmd ‘Cupola’(‘Lab’) — Active (Verify
Cupola(Lab) — Active)

MSS: MBS: MCU

e cmd ‘Prime’ — Keep-Alive (Verify
Keep-Alive)

e cmd ‘Redundant’ — Keep-Alive
(Verify Keep-Alive)

If Operational MBS is required

e cmd ‘Prime’ (‘Redundant’) —
Operational (Verify ‘Systems State’ —
Operational)

For alternate SSRMS string:
MSS: SSRMS: Power

e cmd ‘SSRMS’ Redundant(Prime) —
Keep-Alive (Verify Keep-Alive)

e cmd ‘'SSRMS’ Redundant(Prime) —
Operational (Verify ‘System State’ —
Operational)

Page 7 of 26 pages
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®

30 | MBS Required

Is an operational MBS
required to continue
SSRMS operations?

*Yes

31 | Failed String to KA

MSS: MBS: MCU

If failed MBS string is not

KA

e cmd ‘Prime’
(‘Redundant’) —
Keep-Alive (Verify —
Keep Alive)

A

32 | SRT Comm Error

Is the ‘R1E - MSS... MCU
SRT Comm Fail’ message

in alarm?

Page 8 of 26 pages

No

No

Yes

,

33 | RWS State Transition

MSS: LAS5(LAP5) CEU
MODE

e cmd ‘Active CEU’ —
Backup (Verify — Backup)

For previously active RWS

e cmd ‘Cupola’(‘Lab’) —
Active (Verify
Cupola(Lab) — Active)

y @®

Y
34 | RWS State Transition |35 | MBS Alt String to
= Operational
MSS: LAS5(LAP5) CEU
MODE MSS: MBS: MCU

e cmd ‘Active CEU’ —
Backup (Verify — Backup)

For previously active RWS

e cmd ‘Cupola’(‘Lab’) —
Active (Verify
Cupola(Lab) — Active)

MSS: MBS: MCU
Verify ‘Prime’
(‘Redundant’) — SRT
Powered

For alt MBS string

e cmd ‘Redundant’
(‘Prime’) — Operational
(Verify ‘Systems State’ —
Operational)

©)

An operational MBS
is required to power
the MBS Mast
Camera and light,
as well are
route/deroute its
view. An
operational MBS is
not required to
control
panftilt/zoom/focus if
the camera has
already been routed.

Expect ‘R1E -
MSS... MCU SRT
Comm Fail’ to
return into alarm
and the MCU state
to become SRT
Powered.

@

The RWS state
transition in the
block is required
even if it has been
executed once
already in block 33.
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Single joint mode
36 [ SSRMS Errors can be used to
MSS: CW Summ avoid R3K errors.
Robotics
Caution & Warning
Summary If failure is ‘R3G -
The following message was SSRMS ACU
raised at the time of failure: Coarse/Vernier
‘R3K - SSRMS TTED Err’ Stat ERR’ and RHC
or rate is in Coarse,
Any of the foIIo_wmg 37 | Switch SSRMS Strings MSS powerdowr_\ or
messages are in alarm: > RWS state transition
‘R3B - SSRMS...’ MSS: SSRMS: Power removes string
or SSRMS Power functionality.
‘R3C - SSRMS...’ e cmd ‘SSRMS’ If failure is ‘R3G -
or ‘Prime’(‘Redundant’) — SSRMS SR (SY,
‘R3D - SSRMS...’ Off (Verify — Off) SP, EP, WP, WY,
or , e cmd ‘SSRMS’ WR) _
R3E - SSRMS... ‘Redundant’(‘Prime’) — Coarse/V,ernler
or 7 Keep-Alive (Verify Stat ERR’ and RHC
R3F - SSRMS... Keep-Alive) rate is in Coarse,
or e ¢cmd ‘SSRMS'’ DJOPS is available
‘R3O0 - ..’ ‘Redundant’(‘Prime’) — to recover (_:urre_nt _
9r ’ Operational (Verify string functionality in
R3Z - MSS... ‘System State’ — the case of a MSS
or Operational) Powerdow_n_or RWS
‘R9B - ...SSRMS...’ state transition.
‘R3I - SSRMS... Resolver
Xcheck Fail’
‘R3M - SSRMS.... v ®)
‘R3G - SSRMS... _ [ 38] change HC Rate 39|
Coarse/Vernier STAT
Err... (R'::C) v o CAUTION
e ‘Coarse/Vern’' — switch to
. - If ‘R3K... TTED Err’ was
None of the above. Opposite setting annunciated at time of
MSS: SSRMS: SSRMS failure, FOR deviations may
Safing recur. _Use ca_lutjon for
SSRMS Safing operations within 5 feet of
e crnd Remove structure.
(Verify not Safed) If ‘R3K... TTED Err’ and
(DCP) safing recur, cancel safing
« BRAKES SSRMS —> Off and resume operations.
(Verify — Off)
Y ©
40
CAUTION
If RHC rate is in Coarse,
scale rates as required to
vernier rates.
Use caution for operations
within 5 feet of structure.
29 MAR 05 169

16016.doc



MSS

7.001 MSS FAILURE RESPONSE AND RECOVERY
(RBT GEN/X2R4 - ALL/FIN/SPN) Page 10 of 26 pages

41 [ PDGF LB and MSS LB
Channel Swap

For the Active RWS
MSS: LAS5(LAP5) Bus
Config

LAS5(LAPS5) CEU Bus

Configuration

‘Local Bus’

‘MSS’ and ‘PDGF’

e cmd ‘B’ (two)

; No
Do the messages in alarm
return to norm?

Yes
\

42 | Continue with Ops

MSS: SSRMS: SSRMS
Safing
SSRMS Safing
40
e cmd Remove -
(Verify not Safed)

(DCP) 43|
¢ BRAKES SSRMS — Off
(Verify — Off)

Y

e Continue operations.
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44 | MBS Errors

MSS: CW Summ
Robotics

Caution & Warning
Summary

Are any of the following
messages in alarm:

‘R2Q - MBS..’

‘R2P - ...

‘R3F - POA Pwr Cntl Err’
‘R20 - MBS ..."?

Yes

v ®
45

Is an Operational MBS
required to continue
SSRMS operations?

No

Yes

Y

46 | MBS Errors

MSS: CW Summ
Robotics

Caution & Warning
Summary

Are any of the following
messages in alarm:

‘R2Q - MBS...’

‘R2P - MSS OCS... SRT

NO

Page 11 of 26 pages

47 | Switch MBS Strings

Stat Fail’

‘R2P - MBS...’

48 | Switch MBS Strings

or

‘R3F - POA Pwr Cntl Err’
or

‘R20 - MBS ... Inh Err’

or

‘R20 - MBS ... Power On’

MSS: MBS: MCU

For Failed MBS string:

e cmd ‘Prime’
(‘Redundant’) — Keep-
Alive (Verify Keep-Alive)

For Alternate MBS string

e cmd ‘Redundant’
(‘Prime’) — Operational
(Verify ‘Systems State’ —
Operational)

\

MSS: MBS: MCU

For currently Operational

MBS string

e cmd ‘Prime’
(‘Redundant’) — Keep-
Alive (Verify Keep-Alive)

For Alternate (failed) MBS

string

e cmd ‘Redundant’
(‘Prime’) — Operational
(Verify ‘Systems State’ —
Operational)

©)

An operational MBS
is required to power
the MBS Mast
Camera and light,
as well are
route/deroute its
view. An
operational MBS is
not required to
control
panftilt/'zoom/focus if
the camera has
already been routed.
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If ‘R3H - SSRMS

49 | MSS LB Ch Swap Mtr Current
Consistency Ck
Fail’ errors recur,
changing the

For the Active RWS
MSS: LAS5(LAP5) Bus

Config .
SSRMS rate settin
LAS5(LAI'35) CEU on the RHC may d
f:sa(ligzz‘guratlon 30 | 45 reduce the likelihood
‘MSS' of recurrence.
e cmd ‘B’ y

Do the messages in alarm | Yes| 50 | Continue With Ops
return to norm?
MSS: SSRMS: SSRMS

No Safing
e cmd Remove
(Verify not Safed)
(DCP)
o BRAKES SSRMS — Off
(Verify — Off)
- e Continue operations.
51 | Cancel Safing
MSS: SSRMS: SSRMS
Safing
e cmd Remove (Verify not
Safed) Yes
Has safing been cancelled? —{ 52 | SSRMS Brakes Off
No (DCP)
e BRAKES SSRMS — Off ;7
Have the SSRMS Brakes NCL 53 | Switch SSRMS Strings
been released? = -
For alternate SSRMS string:

Yes MSS: SSRMS: Power

e cmd ‘'SSRMS’

54 ‘Prime’('Redundant’) —
« Continue operations. . S;féVgrSlfé'\—Agﬁ)

Failures may return when
motion resumes.

e Return to block 53 to
switch SSRMS strings if
errors become a
nuisance.

‘Redundant’(‘Prime’) —
Keep-Alive (Verify
Keep-Alive)

e cmd ‘'SSRMS’
‘Redundant’(‘Prime’) —
Operational (Verify
‘System State’ —

Operational
p )
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®
- - Cross-strap
55 | Safing Switch Status disconnect inhibits
For the Active RWS ability of backup
MSS: LAS5(LAP5) DCP R_WbS toksafeR Wgtem
Cupola(Lab) DCP V'af_ ackup A
Status S&_llll?g switc | E-stop
« Verify number of Safing fs(’:tllile(l;rll?(i}\l/(g]a at
Switch checkmarks: @ '
| 56 | Disconnect Backup
‘Safing’ — (two) VW RWS Cross-Strap
e At Rack Interface Panel _| 57 | Switch Active RWS
‘Safing’ — no checkmarks of backup RWS, =
9 s e MSS: LAS5(LAP5) CEU
MODE
CEU Mode
\ @ ‘Cupola(LAS5) and
; ; Lab(LAS5)
Di A
>8 gs&gngr%c;s_glr\;% e cmd ‘Active CEU’ —
Backup
o At Rack Interface Panel -
of active RWS, For the previously backup
disconnect J52. RWS
e cmd ‘Cupola’(‘Lab’) —
Active (Verify
Cupola(Lab) — Active
pola(Lab) )
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59 | Switch SSRMS Strings

MSS: SSRMS: Power
For the failed SSRMS string
e cmd ‘SSRMS’

‘Prime’(‘Redundant’) —

Off

(Verify — Off)

For the Alt SSRMS string

e cmd ‘SSRMS’
‘Redundant’(‘Prime’) —
Keep-Alive (Verify
Keep-Alive)

e cmd ‘SSRMS’
‘Redundant’(‘Prime’) —
Operational (Verify
‘System State’ —
Operational)

MSS: SSRMS: Base LEE
VDU Icon

Power up SSRMS VDUs,
as required.

MSS: SSRMS: Base

Elbow Camera Icon

[Base Elbow Camera |

Power up SSRMS

cameras, as required.

e cmd Color Bal — Metal on
powered cameras

MSS: Video: Video
Overview
e Repeat for all
destinations to which an
SSRMS Camera is routed
sel ‘Destination icon’
cmd ‘Deroute Video

Signal’ — Deroute

29 MAR 05

174

16016.doc



MSS

7.001 MSS FAILURE RESPONSE AND RECOVERY
(RBT GEN/X2R4 - ALL/FIN/SPN)

60 | Troubleshoot
Cross-Check Error

MSS: SSRMS: SSRMS
Safing

e cmd Remove (Verify not
Safed)

(DCP)
¢ BRAKES SSRMS — Off
(Verify OFF)

MSS: SSRMS
e Enter Mode — Single
«\WVERNIER

(DCP)
‘JOINT SELECT’

» sel affected joint

e Note current SSRMS
joint position.

(THC)

o Drive the affected joint
away from structure for
1 deg.

MSS: SSRMS: CW
Summ Robotics

Caution & Warning
Summary

Page 15 of 26 pages

Does the SSRMS safe and
the ‘R3l - SSRMS...
Resolver Xcheck Fail’
message reannunciate?

61 [ Alt string failed.

Yes

No

62 | Failed Free Joint

WARNING

The affected joint may be
failed free.

B

o If required, drive joint

back to its start position.

e Continue nominal

operations.

MSS: SSRMS: Thrusters

Thruster Controls for

MSS Ops

‘Desat Request’

cmd Inhibit (Verify Desat

Request — Inh)

‘Auto Att Control

Handover to RS’

cmd Arm

e cmd Inhibit (Verify Auto
Att Control Handover to
RS - Inh)

«yMCC
Additional
troubleshooting required.
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15|18 |19 [ 22|28 29|

|35]39]47]48]53] 6] 7]21]27]57]58]
Y
64 | SSRMS and MBS 65 | RWS Recovery
Power Recovery Cleanup
Cleanup
e Deflect THC and RHC to
MSS: MBS: VDU1 Hardstops in positive and
MSS VDUs negative directions for all
e Power up MSS VDUs, as axes.
required. -
e Configure cameras and
MSS: MBS: MBS Central overlays, as required.
Camera Icon - :
MBS Camera MSS: SSRMS: SSRMS
e Power up MSS cameras Safing -
as required. SSRMS Safing .
« cmd Color Bal — Metal on * cmd Remove (Verify not
powered cameras Safed)
MSS: Video: Video (DCP)
Overview * BRAKES SSRMS — Off
(verily - OFR)
* Repeat the following for
all destinations to which
an SSRMS or MBS
Camera is routed:
¢ sel ‘Destination Icon’
e cmd ‘Deroute Video
Signal’ — Deroute
e Configure cameras, as
required.
MSS: SSRMS: SSRMS
Safing
SSRMS Safing
e cmd Remove (Verify not
Safed) Y
(DBCP) .| 66
e BRAKES SSRMS — Off [ ™ : :
(Verify — OFF) e Continue operations.
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.

67 | MT Failure During Auto
Translation

MT IMCA power command
failed.

68 |

e Goto {7.800 MT IMCA POWER COMMAND FAILURE},

all (SODF: RBT GEN: MALFUNCTION).

MT command rejected.

@]

“le Goto {7.801 MT AUTO-TRANSLATION COMMAND

REJECTED]}, all (SODF: RBT GEN: MALFUNCTION).

MT auto-sequence failed.

70 |

e Goto {7.802 MT AUTO-TRANSLATION ABORTS}, all

(SODF: RBT GEN: MALFUNCTION).

None of the above.

Y

71 | RWS Failure

The RWS experienced a
failure while powering up
the RWS to backup.

72

e Goto {7.100 RWS POWER-UP FAILURE}, all
(SODF: RBT GEN: MALFUNCTION).

The RWS experienced a
failure while transitioning to
active.

MSS: ‘LAS5(LAP5) CEU
MODE’
The RWS status change
from Active to Backup/
Unconfigured on the PCS.
or
The DCP lights and RWS
monitors lose power.
or
MSS: SSRMS: CW
Summ Robotics
Caution & Warning
Summary

73]

e Goto{7.101 RWS TRANSITION TO ACTIVE
FAILURE}, all (SODF: RBT GEN:
MALFUNCTION).

74|

The following message
received:

‘RID- ...

or

‘R1B -...

e Goto {7.300 ACTIVE RWS FAILURE}, all
(SODF: RBT GEN: MALFUNCTION).

None of the above.

@

Non time-critical
recovery is lead by
MCC-H. YMCC-H
before executing
procedures
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75 | Power Removed Error

(DCP)

e Safing > SAFE
MSS: SSRMS: CW
Summ Robotics

Caution & Warning

Summary

Page 18 of 26 pages

Was the following message
received at the time of
failure: ‘... Pwr Removed'?

3
43

s| 76 |

*No

77 | MBS Errors

e Goto {7.200 MSS POWER REMOVED FAILURE}, all
(SODF: RBT GEN: MALFUNCTION).

MBS power up to KA
operation interrupted or
failed to complete.

78 |

e Goto{7.110 MBS POWER-UP FROM OFF TO KA
FAILURE}, all (SODF: RBT GEN: MALFUNCTION).

‘R1E - MSS...MCU SRT
Comm Fail’ msg in alarm.

79

‘R2P - ...MCU SRT Stat
Fail’ msg in alarm.

‘R2P - ...MCU SRT CAT-2
Inh Fail’ msg in alarm.

“le Goto {7.201 MSS COMM. FAILURE}, all (SODF: RBT

GEN: MALFUNCTION).

80 | MBS SRT failure.

MBS powerup to
Operational interrupted or
failed to complete.

o]

‘R1E - MSS...MCU Comm
Fail’

and/or

‘R2Q - ...MBS MCU..."” msg
in alarm.

‘R2P - ...’

or

‘R3F - ...POA...’

or

‘R20 - MBS ... Inh Err’
‘R20 - MBS ... Inadvertent
Power On’ msg in alarm.

No persistent MBS Cat-1

errors in alarm.

UP FROM KA TO
OPERATIONAL FAILURE},
all (SODF: RBT GEN:
MALFUNCTION).

e Goto{7.111 MBS POWER-

%]

e MBS safing cannot be

transitioned to
operational.
e Continue nominal ops.
o |f operational MBS is
required, use the
alternate string.

cancelled if failed string is

SSRMS safing can
be cancelled and
SSRMS recovery
operations can
resume in the
presence of an MBS
CAT-1 error.

SCR 22615, 23233,
21737, 19378
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83 | MBS String State
For the string identified in
the ‘R2P’ C&W message
MSS: MBS: MCU
MCU
‘Prime’(‘Redundant’) — Yes| g4 | Alt MBS String to KA . | 85 | Failed MBS String to
-Alive? > i
Keep-Aliver For unaffected MBS string Operational
No MSS: MBS: MCU For the failed string
MSS: MBS: MCU
If ‘Redundant’(‘Prime’) —
Operational e cmd ‘Prime’
e cmd ‘Redundant’ (‘Redundant) —
(‘Prime’) — Keep-Alive Operational (Verify
(Verify Keep-Alive) ‘Systems State’
86 | MSS LB Ch Swap Operational)
For the Active RWS e MSS: MBS: VDU1
MSS: LAS5(LAP5) Bus MSS VDUs
Config  Power up MBS VDUs as
LAS5(LAP5) CEU required.
Bus Configuration
‘Local Bus’ I::I MSS: MBS: MBS Central
‘MSS’ r)ss Camera Icon
e cmd ‘B’ Y MBS Camera
: Power up MSS cameras
Do the messages in alarm 87 | MBS Avionics failure. ¢ ;
return to norm? as required.
e cmd Color Bal — Metal on
ers powered cameras
88 | RWS State Transition 89 | If opera_tior?a(lj MBS string
was switche
MSS: LAS5(LAP5) CEU ¢ Perform {8.307 MBS MSS: Video: Video
MODE SWITCH TO Overview
CEU Mode REDUNDANT(PRIME)
— , STRING}, all (SODF: !
 cmd ‘Active CEU’ - RBT GEN: ¢ Repeat the following for
Backup (Verify — Backup) CORRECTIVE), then: all destinations to which
For previously active RWS ! . an MBS Camera is
 cmd ‘Cupola’(‘Lab’) - ¢ Configure cameras, as routed:
Active (Verify required. « sel ‘Destination Icon’
Cupola(Lab) — Active) o cmd ‘Deroute Video
‘ Signal’ — Deroute
m m « Configure cameras, as
required.
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8 [ 89 | ®
\ @ If SSRMS is based
90 | SSRMS Errors on end A, Tip LEE is
SSRMS powerup to KA |91 | LEU2. )
;}’F‘Iera“"” '”terlr“ptEd or " [ Goto{7.120 SSRMS POWER-UP FROM OFF TO KA gnS:nZMBS'TSi bﬁsE?Edis
ailed to complete. FAILUREY}, all (SODF: RBT GEN: MALFUNCTION). Ceor P
‘R1E - MSS...ACU SRT |92
Comm Fail’ msg in alarm. « Goto {7.201 MSS COMM FAILURE}, all (SODF: RBT
GEN: MALFUNCTION). If joint has
‘R3C - ...ACU SRT Stat previously failed on,
i i reboot entire strin
Fail’ msg in alarm. Dor {8,106 SSRMg
: REBOOT PRIME
IR,?CF_-'IJ'ACU- SRIT CAT-2 .| 93 | SSRMS SRT Failure (REDUNDANT)
nh Fail’ msg in alarm. > p—— ~ STRING}, all
* safing cannot be SODF: RBT: GEN:
SSRMS power up to 94 e oL (
- ; cancelled if failed string is CORRECTIVE).
gﬁ:éattéogglr:gltgéupted " Goto {7.121 SSRMS POWER-|[ transitioned to )
' UP KA TO OPERATIONAL operational.
‘R1E - MSS...ACU Comm FAILURE}, all (SODF: RBT . Contm_ue nominal ops. If
Fail’ GEN: MALFUNCTION). operational SSRMS is SCR 28722
or required, use the
‘R3M - ...SSRMS ACU...’ alternate string.
msg in alarm. m
‘R3...CAT-1
Transmit(Receive) Msg 05
Err’ in alarm for multiple - -
subunits. 95 | Failed Joint Reboot
‘R3B - ...SSRMS...Brk..’ For the joint identified in the
or R3C or R3
‘R3C - ...SSRMS ACU...’ MSS: SSRMS: Power:
or Reset Unit
‘R3C -...SSRMS LEU...’ [SSRMS Reset Unit |
or . « cmd SR (SY, EP, WP,
R30 -... 109 WY, WR)
or MSS: SSRMS: Power
‘R3Z - ...SSRMS...SRT...’ SSRMS Power
or -
‘R9B - ...SACS-AHS...’ ’ %e,;'f{/,vsyR\s\%’_SE'_EP'
msgs in alarm. o Verify SR (SY, SP, EP,
‘R3C - ...SSRMS ...JEU... WP, WY, WR) — Init
or * Verify SR (SY, SP, EP,
‘R3D - ...SSRMS ...JEU...’ WP, WY, WR) — Go
msgs in alarm. o Verify Systems State —
‘R3E - ...SSRMS LEE... v Operational —
or essages reannunciated or
‘R9B - ...SSRMS LEE... SSRMS string state is
msgs in alarm. Failed?
Y
‘R3F - SSRMS..." msg for es
Tip LEE in alarm. 106
‘R3F - SSRMS..." msg for y @
Base LEE in alarm. 109 96 | RWS State Transition
‘R3G - ...Coarse/Vernier MSS: LAS5(LAP5S) CEU
Stat Err’ msg in alarm. —>|¥| MODE
‘R3I - ... Resolver Xcheck 97 c?nEdU‘zﬂcc:ic\j/i CEU’
Fail’ msg in alarm. > * -
9 e Goto{7.501 SSRMS Backup (Verify — Backup)
No Cat-1 messages in RESOLVER CROSS For previously active RWS
alarm. CHECK FAILURE}, all e cmd ‘Cupola’(‘Lab’) —
(SODF: RBT GEN: Active (Verify
MALFUNCTION). Cupola(Lab) — Active)
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:

\

98 | Failed LEE Reboot

99 | Change HC Rate

MSS: SSRMS: Power:
Reset Unit
[SSRMS Reset Unit]
e cmd LEU
MSS: SSRMS: Power
e Verify LEU — K-A
e Verify LEU — Init
e Verify LEU — Go
* Verify Systems State —
Operational

Messages reannunciated or
SSRMS functional string
state is Failed?

Yes No

Y

101| RWS State Transition

MSS: LAS5(LAP5) CEU
MODE

e cmd ‘Active CEU’ —
Backup (Verify — Backup)

For previously active RWS

e cmd ‘Cupola’(‘Lab’) —
Active (Verify

(RHC)
e ‘Coarse/Vern' — switch to
opposite setting

v

100
CAUTION

If RHC rate is in Coarse,
scale rates as required to
vernier rates.

Use caution for operations

within 5 feet of structure.

102| SSRMS String State

For the string identified in
the C&W message
MSS: SSRMS: Power

Page 21 of 26 pages

Cupola(Lab) — Active) m
‘Prime’(‘Redundant’) — 109
Keep-Alive?
Yes
9]
\
@ MSS and PLB LB 104 SSRMS SRT failure. 105

Channel Swap

For the Active RWS
MSS: LAS5(LAP5) Bus
Config

LAS5(LAP5) CEU

Bus Configuration
‘Local Bus’

‘MSS’ and ‘PDGF’

e cmd ‘B’ (two)

Do the messages in alarm
return to norm?

Yes

No

Message will go out of
alarm when failed string is
commanded to Off or
Operational.

\

e Continue with operations.

SCR 28722

If failure is ‘R3G -
SSRMS ACU
Coarse/Vernier
Stat ERR’ and RHC
rate is in coarse,
MSS powerdown or
RWS state transition
removes string
functionality.

@

If LEE has
previously failed on,
reboot entire string
per {8.106 SSRMS
REBOOT PRIME
(REDUNDANT)
STRING}, all
(SODF: RBT: GEN:
CORRECTIVE).
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MSS 7.001 MSS FAILURE RESPONSE AND RECOVERY
(RBT GEN/X2R4 - ALL/FIN/SPN) Page 22 of 26 pages
90 (101
, @
SCR 28418
106 | LEE Requirement
Is the LEE required for the NCL 1o7| Failed LEE State @
planned operation? = -
Yo MSS: SSRMS: Power o 108| Failed LEE Power Dn
l—I*ESSM?nZOg%o MSS: SSRMS: Power
_ SSRMS Power
90 | 96 ‘LEU’ — KA MSS: SSRMS: Power:
1021103 Shutdown Unit
[SSRMS Shutdown Unit |
A Y @ e cmd LEU
109| Switch SSRMS Strings : Y MSS: SSRMS: Power
« Perform {8.107 SSRMS 110| Failed LEE Power Dn SSRMS Power
SWITCH TO MSS: SSRMS: Power o Verify ‘LEU’ — KA
REDUNDANT(PRIME)
STRING}, all (SODF: SSRMS Power] If ‘System State’ not
RBT GEN: I\R/ISS.tSUSI$MS. Power: Operational
CORRECTIVE), then: eset i : * cmd ‘SSRMS’
- [SSRMS Reset Unit| Redundant'(‘Prime’) —
e Configure camera, as - -
required. e cmd LEU Operational (Verify
. . ‘System State’ —
MSS: SSRMS: Power Operational)
SSRMS Power
o Verify ‘LEU’ — KA
If ‘System State’ not
Operational
e cmd ‘SSRMS’
Redundant’(‘Prime’) — o5 | 98
Operational (Verify
‘System State’ — 100]103
Operational) v
. |111] Continue Recovery
MSS: SSRMS: SSRMS
Safing
SSRMS Safing
e cmd Remove
(Verify not Safed)
117
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7.001 MSS FAILURE RESPONSE AND RECOVERY

(RBT GEN/X2R4 - ALL/FIN/SPN)

112 | Continue Recovery

MSS: SSRMS: SSRMS
Safing

SSRMS Safing

e cmd Remove

SSRMS Safed?

No

Yes

Y

113| Safing Switch Status

For the Active RWS

MSS: LAS5(LAP5) DCP

Cupola(Lab) DCP

Status

o Verify number of Safing
switch checkmarks:

117

®

Page 23 of 26 pages

‘Safing’ — W (two)

‘Safing’ — no checkmarks

A @

116| Disconnect Active
RWS Cross-Strap

o At Rack Interface Panel
of active RWS,

disconnect J52.

117| LEE Release Failure

/

1 114| Disconnect alternate

RWS Cross-Strap

e At Rack Interface Panel
of alternate RWS,
disconnect J52.

Failure caused LEE Release

3
Ve

operations to abort?

No

A

119| SSRMS Brakes
Functionality

(DCP)
e BRAKES SSRMS — Off

If SSRMS Brakes Not OFF
and

MSS: SSRMS:
Brake Override — Override
or limp or Cancel

MSS: SSRMS: Brake

Override: |Brake Override]

e cmd Brakes Override

e Goto{7.511 LEE
RELEASE FAILURE}, all
(SODF: RBT GEN:
MALFUNCTION).

SSRMS Brakes Off?

No

»| 115 Switch Active RWS

If Alt RWS DCP Bypass

cable disconnected

e Perform {6.114
LAB(CUP) RWS UOP
BYPASS CABLE
RECONFIGURATION},

NOMINAL), then:

step 2 (SODF: RBT GEN:

If Alt RWS is not powered

e Perform {6.332 MSS
POWERUPY}, step 1
(SODF: RBT GEN:
NOMINAL), then:

MSS: LAS5(LAP5) CEU
MODE
‘Cupola(LAS5) and
Lab(LAS5)’

e cmd ‘Active CEU’ —
Backup

For the Alt RWS

e cmd ‘Cupola’(‘Lab’) —
Active (Verify
Cupola(Lab) — Active

116

\ \

120( Continue Recovery

MSS: SSRMS: SSRMS
Safing

e cmd Remove
(Verify not Safed)

117

®

Cross-strap
disconnect inhibits
ability of backup
RWS to safe system
via backup RWS
safing switch.
E-stop still functional
at failed RWS.

29 MAR 05

183

16016.doc



MSS

7.001 MSS FAILURE RESPONSE AND RECOVERY

(RBT GEN/X2R4 - ALL/FIN/SPN)

121| Joint Drive Error

MSS: SSRMS: CW
Summ Robotics
Caution & Warning
Summary

Any of the following
messages raised when
brake failed to release:

‘R3H - SSRMS... JEU Mtr
Current Consistency Ck
Fail’

Page 24 of 26 pages

. |122 Change HC Rate

‘R3D - SSRMS... JEU...
RDC BIT fail’

or

‘R3C - ...CAT-1 Transmit
Msg Err’

or

‘R3C - ... CAT-1 Receive
Msg Err’

" [rHO)

e ‘Coarse/Vern’' — switch to
opposite setting
MSS: SSRMS: SSRMS
Safing

e cmd Remove
(Verify not Safed)

None of the above.

123

124 LEE Operation
Recovery

e Goto {7.500 SSRMS
BRAKES FAILUREY}, all
(SODF: RBT GEN:
MALFUNCTION).

(bCP)
e BRAKES SSRMS — Off

If SSRMS Brakes Not OFF
and

MSS: SSRMS: [SSRMS|
Brake Override — Override
or Limp or Cancel

MSS: SSRMS: Brake

Override: |Brake Override|

e cmd Brakes Override

Failure caused LEE
Capture operation to abort?

No

\

127| SSRMS Strings

Was the SSRMS string

switched during recovery?

Yes

e Goto{7.510 SSRMS
LEE CAPTURE
FAILUREY}, all (SODF:
RBT GEN:
MALFUNCTION).

SSRMS Brakes Off?

Yes No
131

126

NO

CAUTION

If RHC rate is in Coarse,
scale rates as required to
vernier rates.

Use caution for operations
within 5 feet of structure.

124
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7.001 MSS FAILURE RESPONSE AND RECOVERY
(RBT GEN/X2R4 - ALL/FIN/SPN)

128| SSRMS Motion
Related Failure

MSS: SSRMS: CW
Summ Robotics

Caution & Warning
Summary

Page 25 of 26 pages

Were any of the following
messages annunciated with
the original safing event:
‘R3H - SSRMS... JEU Mtr
Current Consistency Ck
Fail’

or

‘R3K - SSRMS TTED Err’
or

‘R3D - SSRMS... JEU...
RDC BIT fail’

or

Operator applied safing in
response to uncommanded
motion?

129|

o Goto{7.502 SSRMS
JOINT MOTION
FAILURE}, all (SODF:
RBT GEN:
MALFUNCTION).

‘R3C - ...Transmit Msg
Err’ or

‘R3C - ...Receive Msg Err’
raised while driving the
SSRMS joints

130( Continue operations

None of the above.

132

Y

If failures return when

motion resumes:

e Perform {8.107 SSRMS
SWITCH TO
REDUNDANT(PRIME)
STRING}, all (SODF:
RBT GEN:
CORRECTIVE), then:

e Configure camera, as
required.

29 MAR 05

185

16016.doc



MSS

7.001 MSS FAILURE RESPONSE AND RECOVERY

(RBT GEN/X2R4 - ALL/FIN/SPN)

121|122 127|128
/ \
131| Switch SSRMS Strings 132| Operation Based
Recovery

e Perform {8.107 SSRMS
SWITCH TO
REDUNDANT(PRIME)
STRING}, all (SODF:
RBT GEN:
CORRECTIVE), then:

From the list below,
determine the MSS
operation being performed
at the time of the failure.

Page 26 of 26 pages

e Configure cameras, as
required.

y

134| Continue Recovery

MSS: SSRMS: SSRMS
Safing

e cmd Remove
(Verify not Safed)

MSS video component
powerup

133]

e Goto {7.700 MSS
VIDEO POWER ON
COMMAND FAILURE}
(SODF: RBT GEN:
MALFUNCTION).

(DCP)
o BRAKES SSRMS — Off

Video routing/derouting,
Loss of video, degraded
video

139]

e Goto {7.701 MSS VIDEO
FAILURE} (SODF: RBT
GEN: MALFUNCTION).

If SSRMS Brakes not OFF
and

MSS: SSRMS: |SSRMS|
Brake Override — Override
or Limp or Cancel

MSS: SSRMS: Brake

Override: |Brake Override|

e cmd Brakes Override

Camera commanding

136|

None of the above.

Y

124

137| MSS Non-Safing
Errors

MSS: SSRMS: CW
Summ Robotics

Caution & Warning
Summary

« Goto{7.702 MSS
CAMERA COMMAND
FAILURE} (SODF: RBT
GEN: MALFUNCTION).

Are any of the following
Cat-2 Robotics advisories in
alarm:

‘R1C - ... ROM ...Err’

or

‘R20 - ...

or

‘R3L - SSRMS Pwr Flags
Fail’

or

‘R30 — SSRMS LEE Stat
Switches I/F Test Fail’
or

‘R5Z - SSRMS... Brake
Slip’

or

‘R7TA - ...

or

‘R7C- ...

or

‘ROC - ...

138|

No

/

* GO 10{7.900 MSS
PERSISTENT CAT-2
ERRORY}, all (SODF:
RBT GEN:

MALFUNCTION).

139| Recovery complete.

\

120

e Continue nominal ops.
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MSS

C&W
ROBOTICS

Robotics
Workstation

7.100 RWS POWER-UP FAILURE

(RBT GEN/X2R4 - ALL/FIN)

00

1 | Which Of These

Failure While
Performing Step
1 of 6.332 MSS
Powerup or Step
2 of 6.114
LAB(CUP) RWS
UOP Bypass
Cable
Reconfiguration

Nominal Config:

The DCP lighting
switch is not in the
OFF position.

The monitor
brightness setting is
not fully dimmed.

PMCU MDM
configured for
SEPS control.

Test Pattern routed
to all monitors on
affected RWS.

Occurred

RPC tripped/fails to close.

DCP/Support Structure
Fan(s) not operating.

Monitor(s)
blank/unpowered.

Frame counter not
incrementing.

No WHS “V” or panel lts off.

43

53

64

No VGS “\” or flashing
monitor numbers missing.

72

No OCS “V".

2 | Check RPC Indication

I (151 L

89

RPC indication shows RPC
Tripped.

3

RPC indication failed to
indicate Close.

/

4 | Check Integ. Cntr

RPCM X

o Do not attempt to close a
tripped RPC until the
ground can verify a short
did not occur.

Page 1 of 12 pages

Does the Integration
Counter increment?

\

Yes

A

7 | Reattempt RPC Close

¢ Reissue the command to
close the RPC.

RPC successfully closed.

5 | Power or comm issue
with affected RPCM.

6

>
¢ To continue operations,

power up the alternate
RWS.

Perform {6.114
LAB(CUP) RWS UOP
BYPASS CABLE
RECONFIGURATION},
all (SODF: RBT GEN:
NOMINAL), then:

/

| 8 |

o Go {6.332 MSS
POWERUPY, step 1
(SODF: RBT GEN:
NOMINAL: MSS STATE
TRANSITIONS).

9 | Transient failure.

10 |

RPC indication still fails to

indicate Close.

“|e Gotothe appropriate

substep of {6.332 MSS
POWERUPY}, step 1
(SODF: RBT GEN:
NOMINAL: MSS STATE
TRANSITIONS).

{7.001 MSS
FAILURE
RESPONSE AND
RECOVERY}, block
72 (SODF: RBT
GEN:
MALFUNCTION)

®

Unless otherwise
indicated, all
displays in this
procedure are on
the PCS.
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MSS 7.100 RWS POWER-UP FAILURE
(RBT GEN/X2R4 - ALL/FIN) Page 2 of 12 pages

gsgs step can only

be performed by

11 I onboard crew.

e Determine which RPC

RPC 6 (CVIU) or RPC 1 | 12 | RPC or RPC status o1 13| If RPC 1 failed, 1 Ground will perform
(VTR) " | tailed. " VTR lost. required steps for

If RPC 6 failed, 1 channel powerdown/cleanup.
RPC 2 (CEU) 27 of orbiter video lost and/or

1 VTR lost.

RPC 4 or 5 (CVIUs) 1

RPC 18 (DCP) 1

BlHG

[ 14]

¢ Go to to the appropriate
substep of {6.332 MSS
POWERUP}, step 1
®

(SODF: RBT GEN:

NOMINAL: MSS STATE
15 | Check Video TRANSITIONS).

¢ Route test pattern (If
CUP: Camera Select: 95;
If LAB: Camera Select
96) to all three monitors. @

Does video appear on all N‘i 16 | RPC failed. | 17 | User Choice
oo > >
monitors? Video channel(s) lost on
\ Yes this RWS.
A o If required video is

19 | displayed, perform the
appropriate substep of

18 | RPC status failed.

e Go to the appropriate

substep of {6.332 MSS {6.332 MSS
POWERUP), stop 1 POWERUP}, step 1
(SODF: RBT GEN: (SODF: RBT GEN:
NOMINAL: MSS STATE NOMINAL: MSS STATE
TRANSITIONS) TRANSITIONS), then:

If video not displayed

o Power up the alternate
RWS.

o Perform {6.114
LAB(CUP) RWS UOP
BYPASS CABLE
RECONFIGURATION},
all (SODF: RBT GEN:
NOMINAL), then:

\

20]

« Goto {6.332 MSS
POWERUP}, step 1.2
(SODF: RBT GEN:
NOMINAL: MSS STATE
TRANSITIONS).
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MSS 7.100 RWS POWER-UP FAILURE
(RBT GEN/X2R4 - ALL/FIN) Page 3 of 12 pages
®
@ This step can only
21 | Check Fans/Monitors be performed by
Are DCP Fans running, or Ye; 22 | RPC status failed for > 23 | onboard crew.
do Monitors display valid RPC 18. e Goto {6.332 MSS
video or a ‘No Sync’ POWERUP}, step 1.2
message? (SODF: RBT GEN: Ground will perform
No NOMINAL: MSS STATE required steps for
TRANSITIONS). powerdown/cleanup.
Y @
24 | RPC 18 failed. _ | 25 [ Switch to Alt RWS o 26|
All capability lost for RWS » Goto{6.332 MSS
External Rack. POWERUP}, step 1
o Powerup the alternate (SODF: RBT GEN:
RWS. Perform {6.114 NOMINAL: MSS STATE
BYPASS CABLE
RECONFIGURATION},
all (SODF: RBT GEN:
27 | Check Frame Count NOMINAL), then:
MSS: LAS5(LAP5)
Initialize
LAS5(LAP5)
Initialization
e cmd ‘C. CB Ext 2(1) Bus
comm’ Enable
Does Frame Count Yes| 55 | RPC status failed for >l 20 |
increment? RPC 2. « Goto {6.332 MSS
\ No POWERUP}, step 1.3
A (SODF: RBT GEN:
30 | RPC 2 failed. CEU | 31 |Switch to Alt RWS NOMINAL: MSS STATE
cannot be powered. o Power up the alternate TRANSITIONS).
RWS.
e Perform {6.114
LAB(CUP) RWS UOP
BYPASS CABLE
RECONFIGURATION},
all (SODF: RBT GEN:
NOMINAL), then:
\
32
e Goto {6.332 MSS
POWERUPY}, step 1
(SODF: RBT GEN:
NOMINAL: MSS STATE
TRANSITIONS).
30 MAR 05 189

16017.doc



MSS 7.100 RWS POWER-UP FAILURE
(RBT GEN/X2R4 - ALL/FIN) Page 4 of 12 pages
®
33 | Chock DOP & S @rt) This step can only
I ec uppo be performed by
Structure Fan(s) (3) onboard crew.
Only two fans are operating.[—®] 34 | Fan failure or power |35
No fans are operatin harness failure. The affected RWS can be @
P 9- DCP cooling may be initialized. If the lost fan is DCP touch
partially lost. DCP-mounted fan, the temperature
RWS may exceed touch >Mpe
37 M violation may occur.
- temperature limits. B
Analysis shows a
potential overtemp
\ of 2.6 deg with one
36 fan failed.
o Go to the appropriate
substep of {6.332 MSS (®
POWERUP}, step 1 The fan mounted
(SODF: RBT GEN: underneath the PCS
NOMINAL: MSS STATE can be swapped out
TRANSITIONS). with a failed DCP
fan to recover full
DCP cooling.
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7.100 RWS POWER-UP FAILURE
(RBT GEN/X2R4 - ALL/FIN)

©

Page 5 of 12 pages

37 | Powercycle DCP

e Prior to RPC opening,
check if DCP Monitors
are powered.

MSS: ‘RPCM
LAS5(LAP5) 18
RPCM_LAS52A3B_
A RPC_18
(RPCM_LAP51A4A _
A RPC 18)
e cmd ‘RPC Position’ —
Open (Verify — Op)

If monitors were unpowered

prior to RPC opening

e cmd ‘Close Cmd’ -
Inhibit (Verify — Inh)

e Check DCP J1, DCP J6,
and UOP bypass cable
connections (reference
Figure 1), then:

e cmd ‘Close Cmd’ —
Enable (Verify — Ena)

e cmd ‘RPC Position’ —
Close (Verify — Cl)

Figure 1. DCP Cables.

Are monitors and fans
powered?

No

Yes
\

40 | Transient failure.

Y @

[ 41]

o Perform the appropriate
substep of {6.332 MSS
POWERUPY}, step 1
(SODF: RBT GEN:
NOMINAL: MSS STATE
TRANSITIONS), then:

¢ Route test pattern (If

CUP: Camera Select: 95;

If LAB: Camera Select:
96) to all three monitors.

38 | DCP (power card or
power harness) failure.

Y

39 | Switch to Alt RWS

e Power down this DCP,
perform {6.334 MSS
POWERDOWN}, step 5
(SODF: RBT GEN:
NOMINAL: MSS STATE
TRANSITIONS), then:

To disconnect the UOP
bypass cable (DCP J1) for
this RWS and connect it for
the alternate RWS,

e Perform {6.114
LAB(CUP) RWS UOP
BYPASS CABLE
RECONFIGURATION},
all (SODF: RBT GEN:
NOMINAL), then:

Yy

42

e To power up alternate
RWS, go to {6.332 MSS
POWERUPY}, step 1
(SODF: RBT GEN:
NOMINAL: MSS STATE
TRANSITIONS).

®

This step can only
be performed by
onboard crew.

®

If monitors are
powered, the
affected RWS can
be initialized, but the
DCP will overheat.

@

Reroute video if
necessary to clean
up monitor view.
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MSS

7.100 RWS POWER-UP FAILURE

(RBT GEN/X2R4 - ALL/FIN)

.

43 | Power cycle DCP

o Note how many monitors
are blank/unpowered.
MSS: ‘RPCM
LAS5(LAP5) 18:
RPCM_LAS52A3B_
A RPC_18
(RPCM_LAP51A4A_
A RPC 18)
e cmd ‘RPC Position’ —
Open (Verify — Op)

If only one RWS monitor

was blank/unpowered

e cmd ‘Close Cmd’ —
Inhibit (Verify — Inh)

o Verify secure J1
connection to inoperable
monitor.

e cmd ‘Close Cmd’ —
Enable (Verify — Ena)

e cmd ‘RPC Position” —
Close (Verify — Cl)

o If{6.332 MSS
POWERUPY}, step 1.6
(SODF: RBT GEN:
NOMINAL: MSS STATE
TRANSITIONS) is
complete, route a test
pattern (If CUP: Camera
Select: 95; If LAB:
Camera Select 96) to all
three monitors.

All RWS monitors display
‘No Sync’ or valid video.

44 | Transient failure.

) J

One RWS monitor is
blank/unpowered.

45 | DCP, monitor, or wire

\A

harness failure.

Page 6 of 12 pages

‘ O)

Two RWS monitors are
blank/unpowered.

All three RWS monitors are
blank/unpowered.

A

48 | DCP (power card)
failure. All DCP video

functionality lost for the
affected RWS.

46 | DCP failure. Only
one monitor usable with
this RWS.

\J

47 | User Choice

If one monitor is adequate

o Perform the appropriate
substep of {6.332 MSS
POWERUPY}, step 1
(SODF: RBT GEN:
NOMINAL: MSS STATE
TRANSITIONS), then:

o [f two or three monitors
are required, power up
the alternate RWS.

o Perform {6.114
LAB(CUP) RWS UOP
BYPASS CABLE
RECONFIGURATION},
all (SODF: RBT GEN:
NOMINAL), then:

®

This step can only
be performed by
onboard crew.

Ground will perform
required steps for
powerdown/cleanup.
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:

7.100 RWS POWER-UP FAILURE
(RBT GEN/X2R4 - ALL/FIN)

Page 7 of 12 pages

49 | Switch to Alt RWS

50 |

o If any video is required
for display on the
monitors, power up the
alternate RWS.

e Perform {6.114

LAB(CUP) RWS UOP

BYPASS CABLE

RECONFIGURATION},

all (SODF: RBT GEN:

NOMINAL), then:

Perform {6.332 MSS

POWERUPY}, step 1

(SODF: RBT GEN:

NOMINAL: MSS STATE

TRANSITIONS), then:

« Goto {6.332 MSS
POWERUP}, step 1
(SODF: RBT GEN:
NOMINAL: MSS STATE
TRANSITIONS).

A

2]

¢ If not required for display,
go to the appropriate
substep of {6.332 MSS
POWERUPY}, step 1
(SODF: RBT GEN:
NOMINAL: MSS STATE

TRANSITIONS).

1]

o Go to the appropriate
substep of {6.332 MSS
POWERUPY}, step 1
(SODF: RBT GEN:
NOMINAL: MSS STATE
TRANSITIONS).

Ground will perform
required steps for
powerdown/cleanup.

30 MAR 05

193

16017.doc



MSS 7.100 RWS POWER-UP FAILURE
(RBT GEN/X2R4 - ALL/FIN) Page 8 of 12 pages
Yes Ground will perform
53 I required steps for
Is FDIR already enabled? powerdown/cleanup.
i ®
54 | Switch Channels A comm failure in
C&DH: C&C Primary: CB any of the other
EXT 2(1): Bus Status RT's on CB-EXT1(2)
CBEXT 2(1) Bus may cause the C&C
Status to swap back to the
channel on which
e cmd Select Ch B(A) \/ the CEU cannot
Is the Frame Counter Ng 55 | Power Cycle CEU communicate. If that
: o >
incrementing? « Perform {6.334 MSS oceurs, the gr_ound
Yes POWERDOWN}, step 4.2 WI||‘ to determine
\ y : which of the two
(SODF: RBT GEN: failed RTs are
56 | Unable to NOMINAL: MSS STATE required.
communicate on original TRANSITIONS), then:
channel, or CEU failure. e Perform {6.332 MSS
POWERUPY}, steps 1.1
and 1.2 (SODF: RBT
GEN: NOMINAL: MSS
STATE TRANSITIONS),
then:
Is Frame Counter now Yes| 57 | Transient failure.
incrementing?
No
Y /
58 | CEU Comm failure. | 59
e Go to the appropriate
substep of {6.332 MSS
y POWERUP?}, step 1
60 v @ (SODF: RBT GEN:
; : NOMINAL: MSS STATE
¢ Continue operations on ;
new channel. 61 | Switch to Alt RWS TRANSITIONS).
¢ So that FDIR remains e Power up the alternate
disabled do not perform RWS. Perform {6.114
{6.332 MSS LAB(CUP) RWS UOP
POWERUPY}, step 1.5 BYPASS CABLE
(SODF: RBT GEN: RECONFIGURATION},
NOMINAL: MSS STATE all (SODF: RBT GEN:
TRANSITIONS). NOMINAL), then:
/ /
62 63
¢ Go to the appropriate e Goto{6.332 MSS
substep of {6.332 MSS POWERUPY, step 1
POWERUPY}, step 1 (SODF: RBT GEN:
(SODF: RBT GEN: NOMINAL: MSS STATE
NOMINAL: MSS STATE TRANSITIONS).
TRANSITIONS).
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MSS 7.100 RWS POWER-UP FAILURE
(RBT GEN/X2R4 - ALL/FIN) Page 9 of 12 pages
@ Ground will perform
64 | Powercycle CEU required steps for
« Perform {6.334 MSS powerdown/cleanup.
POWERDOWN}, step 4.2
(SODF: RBT GEN: @
NOMINAL: MSS STATE if
TRANSITIONS), then: Ground must verify
With hands off alternate giozréeacrt] d rcf éf
RWS and all other PCS Completio"n g
e Perform {6.332 MSS
POWERUPY}, steps 1.1 to download.
1.4 (SODF: RBT GEN:
NOMINAL: MSS STATE
TRANSITIONS), then:
65 | Transient failure. - 65|
o Go to the appropriate
. , i substep of {6.332 MSS
E. Start WHS’ shows “V POWERUPY, step 1
(SODF: RBT GEN:
NOMINAL: MSS STATE
TRANSITIONS).
i 68
‘E. Start WHS'’ fails to show 67 | CEU failure. > |
a“v" and MCC reports that o Power up alternate RWS.
file transfer was ok. ¢ Perform {6.114
LAB(CUP) RWS UOP
BYPASS CABLE
- RECONFIGURATION},
MCC reports that file all (SODF: RBT GEN:
transfer had a problem. NOMINALY), then:
/ /
69 | File transfer issues. 70
Problem could be_due tc_) . Goto {6.332 MSS
corrupt SSMMU file, which POWERUP}, step 1
affects both RWS. (SODFZ RBT GEN:
NOMINAL: MSS STATE
/ TRANSITIONS).
71
Additional troubleshooting
required.
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MSS 7.100 RWS POWER-UP FAILURE
(RBT GEN/X2R4 - ALL/FIN) Page 10 of 12 pages
Ground will perform
72 | VGS/Monitor Number required steps for
VGS “V" missing for one powerdown/cleanup.
VGS, or one monitor
missing flashing monitor
number. Ground must verify
VGS “V" missing for all correct VGS file size
three VGS and no monitors and proper
display flashing monitor completion of file
number. download.
v
73 | Power Cycle CEU
e Perform {6.334 MSS
POWERDOWN}, step 4.2
(SODF: RBT GEN:
NOMINAL: MSS STATE
TRANSITIONS), then:
With hands off alternate
RWS and all other PCS
e Perform {6.332 MSS
POWERUPY}, steps 1.1
thru 1.6 (SODF: RBT
GEN: NOMINAL: MSS
STATE TRANSITIONS),
then:
74 | Transient failure. »l 7° |
e Go to the appropriate
substep of {6.332 MSS
POWERUPY}, step 1
il (SODF: RBT GEN:
AllVGS show " NOMINAL: MSS STATE
TRANSITIONS).
All VGS fail to show a “" 76 | CEU failure. ol 7 |
and MCC reports that file e Power up alternate RWS.
transfer was ok. e Perform {6.114
LAB(CUP) RWS UOP
MCC reports that file 78 | File transfer issues. BYPASS CABLE
transfer had a problem. "1 Problem could be due to RECONFIGURATION},
corrupt SSMMU file, which I?lllj(l\s/lﬁ\lDAll:_ RtET QEN:
will affect both RWS. No ), then:
monitor overlays available.
/
| 79]
\ « Goto {6.332 MSS
80 POWERUPY}, step 1
o ; (SODF: RBT GEN:
fgﬂj?rggal troubleshooting NOMINAL: MSS STATE
i TRANSITIONS).
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MSS

7.100 RWS POWER-UP FAILURE

(RBT GEN/X2R4 - ALL/FIN)

81| VGC failure.

CEU (VGC) failure. All
overlays lost on affected
monitor.

Yes

/

B

Is affected monitor required
to support operations?

o [5]

Yes

v ®

- o Go to the appropriate

substep of {6.332 MSS
POWERUPY}, step 1
(SODF: RBT GEN:
NOMINAL: MSS STATE
TRANSITIONS).

84 | Power Cycle CEU

e Perform {6.334 MSS

parts F,G, and H (SODF:
RBT GEN: NOMINAL:
MSS STATE
TRANSITIONS), then:

o Verify secure J1
connection to inoperable
monitor.

¢ With hands off alternate
RWS and all othe PCS,
perform {6.332 MSS
POWERUPY}, steps 1.1 to
1.6 (SODF: RBT GEN:
NOMINAL: MSS STATE
TRANSITIONS), then:

POWERDOWN}, step 4.2

Page 11 of 12 pages

Does the problem recur?

No
\

87 | Transient failure.

| 85| cEU (vGC), Monitor,
or Monitor Wire Harness
Failure. All video and
overlays lost on affected
monitor.

®

B

e Go to the appropriate
substep of {6.332 MSS
POWERUP}, step 1
(SODF: RBT GEN:
NOMINAL: MSS STATE

TRANSITIONS).

\

Two other monitors remain
for this RWS.
If all three monitors required
o Power up the alternate
RWS.
e Perform {6.114
LAB(CUP) RWS UOP
BYPASS CABLE
RECONFIGURATION},
all (SODF: RBT GEN:
NOMINAL), then:
Perform {6.332 MSS
POWERUPY}, step 1
(SODF: RBT GEN:
NOMINAL: MSS STATE
TRANSITIONS), then:
If all three monitors not
required
e Go to the appropriate
substep of {6.332 MSS
POWERUPY}, step 1
(SODF: RBT GEN:
NOMINAL: MSS STATE
TRANSITIONS).

®

This step can only
be performed by
onboard crew.

Ground will perform
required steps for
powerdown/cleanup.
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MSS 7.100 RWS POWER-UP FAILURE
(RBT GEN/X2R4 - ALL/FIN) Page 12 of 12 pages
@ Ground will perform
89 | Power Cycle CEU required steps for
« Perform {6.334 MSS powerdown/cleanup.
POWERDOWN}, step 4
(SODF: RBT GEN: @
.ll\_lg L\\AI\Il';'IA‘I'LIOI\IQSS? ﬁLAnTE Ground must verify
) ’ ' correct OCS file size
o With hands off alternate and proper
RWS and all other PCS, completion of file
perform {6.332 MSS download
POWERUPY}, steps 1.1 to ’
1.6 (SODF: RBT GEN:
NOMINAL: MSS STATE
TRANSITIONS), then:
90 | Transient failure. gL |
e Go to the appropriate
substep of {6.332 MSS
i POWERUP}, step 1
OCS shows V" (SODF: RBT GEN:
NOMINAL: MSS STATE
TRANSITIONS).
OCS fails to show a “¥” and 92 | CEU failure. > 93 |
MCC reports that file o Power up the alternate
transfer was ok. RWS.
e Perform {6.114
MCC reports that file LAB(CUP) RWS UOP
transfer had a problem. BYPASS CABLE
RECONFIGURATION},
all (SODF: RBT GEN:
\/ NOMINAL), then:
94 | File transfer issue. 95
Problem could be due to Additional troubleshooting A
corrupt SSMMU file, which required. 96
POWERUPY}, step 1
(SODF: RBT GEN:
NOMINAL: MSS STATE
TRANSITIONS).
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MSS 7.120 SSRMS POWER-UP FROM OFF TO KA FAILURE
(RBT GEN/X2R4 - ALL/FIN)  Page 1 of 6 pages
C&W
ROBOTICS
{7.001 MSS
@@ FAILURE
C&W messages Py 1 | Check for RPC Trip RESPONSE AND
Starting With RECOVERY},
RXX - .. If SSRMS based on Lab block 91 (SODF:
PDGF RBT GEN:
ISS: S0: EPS: MALFUNCTION)
SSRMS Power Up || |
From Off to (RPCM_S03A_D)
Keep-Alive Fails ‘RPC 2’ @
¢ Record whether an Unless otherwise
Nominal Config: B e ths proceduns are
f SSRMS Is based associated with the RPC: on tr?e boS,
on MBS, MBS If SSRMS is based on MBS
poyvered on both PDGF
strings and MSS: SSRMS: CW
gﬁﬁga\tl:/?t?]a:]g%ﬂ%ﬁ Summ Robotics: 'ftPO‘h iSRMbS
comm Caution & Warning strings av?ffeen
| oo ur extonded period of
exten
If SSRMS is based * Record whether the fme, rofer to Flight
on ISS PDGF, EXT following message ‘R20 - Rule B12-104 for
and SO MDMs MBS CRPCM 1P(2P, 3P, applicable warmup
configured for 1R, 2R, 3R) Outcput . times prior to
SEPS control. Voltage 1(2) Tripped’ is @ commanding string
present? .
to Operational.
Alternate SSRMS Is the answer Yes to either Yeﬁ 2 | RPC/CRPC Trip. »| 3 | Use Alternate String
Sot;.g?alt?o?\z_ of these cases? MSS: SSRMS: Power: @
No For some failure
RWS is Active. \ @ 'SSRMS o signatures it is
4 |Retry Transition Redundant(Prime) possible that the Off
If alternate string is not command will be
MSS: SSRMS: Power: already in Keep-Alive rejected. If the
SSRMS Power: e cmd ‘Redundant’(‘Prime’) command-rejected
— Keep-Alive (Verify — message is
‘SSRMS’ Keep-Alive) received, ignore it
For the affected string and press with the
e cmd ‘Prime(Redundant)’ transition retry.
Off (Verify — Off)
e cmd ‘Prime(Redundant)’ v
Keep-Alive
Keep-Alive? Yes > S
e Continue nominal
ﬁo operations.
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MSS 7.120 SSRMS POWER-UP FROM OFF TO KA FAILURE
(RBT GEN/X2R4 - ALL/FIN)  Page 2 of 6 pages
6 | Check Alternate String If both SSRMS
strings have been
For the alternate string powered Off for an
MSS: SSRMS: Power: extended period of
SSRMS Power: time, refer to Flight
[SSRMS Power Rule B12-104 for
P ) applicable warmup
Prime’(‘Redundant’) No [ 7 | check for . ;
Off? > | Communication Error times prior to .
commanding string
Yes For the alternate string to Operational.
MSS: SSRMS: CW
\ @ Summ Robotics:
) Caution &
8 | Power Alternate String Warning Summary PDGF LB if SSRMS
For the alternate string ) ] is based on Lab
MSS: SSRMS: Power: 15 the following message in PDGF, MSS LB if
SSRMS Power: ‘R1E - MSS...SSRMS pased on MBS
SSRMS Power ...Comm Fail'? '
‘Redundant(Prime)’ No
o cmd Keep-Alive No
Keep-Alive?
Yes
7
\ Y
9 | Check RPCs/CPRCs
MSS: SSRMS: Power:
PDGF Power:
PDGF Power
e Referring to Table 1,
check RPC/CRPC status
for the string that failed.
Does the appropriate No | 10 |
RPC/CRPC show closed? "Te Determine Base
Yes
718 SRMS based on Lab 11 | EPS or CDH failure.
i @ PDGF. " | Loss of affected string on
A SSRMS based on MBS this PDGF. ‘Proceed using
12 [ Change LB Channels PDGF. alternate string.
For the Active RWS
MSS: RWS: LAS5(LAPS5)
Bus Config:
LAS5(LAP5) CEU
Bus Configuration
‘PDGF(MSSY
e cmdB
13 | Retry Transition
For the string that failed
MSS: SSRMS: Power:
SSRMS Power
‘SSRMS’
‘Prime(Redundant)’
e cmd Off
o cmd Keep-Alive
o No -
Keep-Alive? —» 14 | Determine Base
Yes
SSRMS based on MBS 24
PDGF. -
15 | Local Bus channel
Tailure. SSRMS based on Lab
PDGF.
30 MAR 05 208

16021.doc



MSS 7.120 SSRMS POWER-UP FROM OFF TO KA FAILURE
(RBT GEN/X2R4 - ALL/FIN)  Page 3 of 6 pages
16 I Clean Up Alternate 17 | Check Alternate String
String -
For the alternate string
If require alternate string MSS: SSRMS: Power:
Off, then: SSRMS Power:
MSS: SSRMS: Power: SSRMS Power
‘SSRMSY Power ‘Redundant(Prime)’
SSRMS failed Keep-Alive
‘Redundant(Prime)’ or
e cmd Off MSS: SSRMS: CW
Summ Robotics:
Y Caution &
41 Warning Summary
‘R1E - MSS ... SSRMS ... NCL 18
Comm Fail’ messages e Proceed using alternate
present? string.
Yes
\
19 | Change RWS
If alternate RWS is not
powered
e Perform {6.332 MSS
POWERUPY}, steps
1to 2 (SODF: RBT GEN:
NOMINAL), then:
/
20 | Retry Transition
For the string that failed
MSS: SSRMS: Power:
SSRMS Power
‘SSRMS’
‘Prime(Redundant)’
e cmd Off
e cmd Keep-Alive
- Yes
Keep-Alive? »1 21 | RWS CEU (1553
No card) failure.
/ Failed RWS unable to
22 | Further communicate with
troubleshooting needed to SSRMS, AVU, or alternate
proceed with operations. RWS on both PDGF LB
channels. MSS overlay
data is not valid on the
failed RWS when in
backup mode.
\
23 | Clean Up Alternate
String
For the alternate string
If MSS: SSRMS: Power:
SSRMS Power
‘SSRMS’
‘Redundant(Prime)’
failed Keep-Alive, then:
e cmd Off
Alternate string may now be
transitioned to desired
state.
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MSS 7.120 SSRMS POWER-UP FROM OFF TO KA FAILURE
(RBT GEN/X2R4 - ALL/FIN)  Page 4 of 6 pages
24 | Power Cycle MBS
MSS: MBS: MCU:
‘Prime(Redundant)’
e Record which string of
MBS is Operational:
For both strings of the
SSRMS
MSS: SSRMS: Power:
SSRMS Power
‘SSRMS’
‘Prime(Redundant)’
e cmd Off
For both strings of the MBS
MSS: MBS: MCU:
‘Prime(Redundant)’
e cmd Off
o cmd Keep-Alive
For MBS string that was
recorded above as
Operational
e cmd Operational
\
25 | Retry Transition
For the string that failed
MSS: SSRMS: Power:
SSRMS Power
‘SSRMS’
‘Prime(Redundant)’
o cmd Keep-Alive
Keep-Alive? No, 26 | Check Alternate String
Yes For the alternate string
\ MSS: SSRMS: Power:
27 | MBS (MCU) transient. SSRMS Power:
SSRMS Power
‘Redundant(Prime)’
4 o cmd Keep-Alive v
28 Keep-Alive? e=s 29 | CRPCM, Power cable
o Proceed with operations. No harness, DFRU or ACU
Y (1553 card) failure on
original SSRMS string.
30 | Switch MBS Strings
MSS: MBS: MCU: MCU| Y
‘Prime(Redundant)’ 31
* Record W.h'Ch stnn_g of e Proceed using alternate
the MBS is Operational string.
For the string recorded
above
e cmd Keep-Alive
For the alternate string
e cmd Operational
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MSS 7.120 SSRMS POWER-UP FROM OFF TO KA FAILURE
(RBT GEN/X2R4 - ALL/FIN)  Page 5 of 6 pages
32 | Retry Transition If both SSRMS
For the string that failed strings have been
MSS: SSRMS: Power: powered Off for an
SSRMS Power extended period of
‘SSRMS’ time, refer to Flight
‘Prime(Redundant)’ Rule_ B12-104 for
o cmd Keep-Alive applicable warm-up
- Yes times prior to
Keep-Alive? »] 33 | CRPCM or MCU commanding string
No (1553 Card) failure on to Operational.
\ original MBS string.
34 | Further
troubleshooting needed to 40
proceed with operations.
/ \/
35 | Clean up Alternate
String
For the alternate string
If MSS: SSRMS: Power:
SSRMS Power
‘SSRMS’
‘Redundant(Prime)’
not OFF, then:
e cmd Off
36 | Switch MBS Strings Alternate string may now be
MSS: MBS: MCU: 2’;?:|t|oned to desired
‘Prime(Redundant)’ -
e Record which string of
the MBS is Operational
For the string recorded
above
o cmd Keep-Alive
For the alternate string
e cmd Operational
\
37 | Retry Transition
For the string that failed
MSS: SSRMS: Power:
SSRMS Power
‘SSRMS’
‘Prime(Redundant)’
o cmd Keep-Alive No @
Keep-Alive? »1 38 [ CRPCM failure. Loss 39 | Use Alternate String
Yes of a;ffecltjegGSFSRMS string If alternate string is not
on this . already in Keep-Alive
40 | CRPCM MCU failure MSS: SSRMS: Power:
on original MBS string. SSRMS Power
‘SSRMS’
‘Redundant(Prime)’
o cmd Keep-Alive
16| 35
\/ \
41
e Continue nominal
operations.
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MSS

7.120 SSRMS POWER-UP FROM OFF TO KA FAILURE
(RBT GEN/X2R4 - ALL/FIN)

Page 6 of 6 pages

Table 1. RPC/CRPC Reference Data

30 MAR 05

Base Lab PDGF MBS PDGF 1 MBS PDGF 2 MBS PDGF 3 MBS PDGF 4
Location
‘S0 RPCs’ ‘MBS CRPCs’ | ‘MBS CRPCs’ | ‘MBS CRPCs’ | ‘MBS CRPCs’
Prime 4B-D RPC 2 1P RPC 2 2P RPC 2 3P RPC 1 3P RPC 2
Redundant | 3A-D RPC 2 1R RPC 2 2R RPC 2 3R RPC 1 3R RPC 2
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MSS

C&W
ROBOTICS

C&W Messages

7.121 SSRMS POWER-UP FROM KA TO OPERATIONAL

FAILURE

(RBT GEN/X2R4 - ALL/FIN 1/SPN)

000)

1 | Check Subunits

Starting With
‘Rxx - ...

SSRMS Power Up
from Keep-Alive
to Operational
Fails

Nominal Config:
RWS is active.

If SSRMS is based
on MBS, MBS
powered on both
strings and
Operational on one
string.

If SSRMS is based
on ISS PDGF, SO
and EXT MDMs
configured for
SEPS control.

Alternate SSRMS
string is Off.

Affected SSRMS
string was in
Keep-Alive prior to
transition.

No SSRMS SRT
Errors in Alarm.

\

MSS: SSRMS: CW
Summ Robotics:
Caution & Warning
Summary

and

MSS: SSRMS: Power
‘SR(SY, SP, EP, WP,
WY, WR, LEUY

For a SINGLE subunit, are

Yes

2 | Reboot Subunit

any ‘R3C’, ‘R3D’, ‘R30’, or
R3E messages present

or

Does any single subunit
show KA or Init?

No

®

3 | Check for Loss Of
Comm

MSS: SSRMS: CW
Summ Robotics:

Caution & Warning
Summary

Is the following message
present:
‘R1E - MSS Active OCS
SSRMS ACU Comm Fail’
‘R3M - SSRMS...0CS...’
or
MSS: SSRMS: Discrete
Log:

MSS Discrete Log |

Is the following discrete
message raised:
‘WHS> Initialize

Yes

Communication (Abo)'?

No

Y

7 | Retry Transition

(DCP)
e SAFING —» SAFE

For the affected string
MSS: SSRMS: Power:
‘SSRMS’
‘Prime(Redundant)’

e cmd Off

o cmd Keep-Alive

e cmd Operational

System state Operational?

Yes

L _»| 8

e Note which unit is
affected

For the affected subunit

e Perform {8.108 SSRMS
SUBUNIT REBOOT}, all
(SODF: RBT GEN:
CORRECTIVE), then:

MSS: SSRMS: Power
SSRMS Power

‘System State’

Page 1 of 2 pages

System state Operational?

EZI Yes

\/

5

e Continue nominal
operations.

Check for ACU Failure

MSS: SSRMS: CW
Summ Robotics:

Caution & Warning
Summary

Any ‘R3F’, ‘R3G’, ‘R3C’,
‘R3Z’ messages present?

i

il Subunit failure.

[ ]]
Y v

6 | Use Alternate String

(DCP)
e SAFING — SAFE

MSS: LAS5(LAP5) CEU
MODE

e cmd ‘Active CEU’ —
Backup (Verify — Backup)

For previously active RWS

e cmd ‘Cupola’(‘Lab’) —
Active (Verify
Cupola(Lab) — Active)

For the string that failed
MSS: SSRMS: Power:
‘SSRMS’
‘Prime(Redundanty

o cmd Off

For the alternate string
‘SSRMS’
‘Redundant(Prime)’

o cmd Keep-Alive

o cmd Operational
(Verify system state
Operational)

“ola

{7.001 MSS
FAILURE
RESPONSE AND
RECOVERY}, block
94 (SODF: RBT
GEN:
MALFUNCTION)

®

Unless otherwise
indicated, all
displays in this
procedure are on
the PCS.

®

Only messages that
may have come into
alarm during the
powerup sequence
are of interest. The
time hack noted in
the log can be used
to determine
whether or not a
message appeared
within an
appropriate
timeframe.
Messages may or
may not persist in
alarm.

SCR 21387.

®

Anticipated reset
times are at least:
Joint: 2min, 9s
LEE: 2min, 22s

®

Operator must apply
safing per SCR
22615.

SCR 28722

SCR 25802

01 APR 05
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MSS 7.121 SSRMS POWER-UP FROM KA TO OPERATIONAL
FAILURE
(RBT GEN/X2R4 - ALL/FIN 1/SPN)  Page 2 of 2 pages
9 | Check for File Transfer g?erator must apply
Issues safing per SCR

For the affected string »| 10 [ Reload Payload 22615.
MSS: SSRMS: Power Parameters
SSRMS Power « Reload desired payload @

. fD(ﬁter(mne wrluch of the parameters. The ground can
ollowing apply: .
‘System State’ Initializing MSS: SSRMS: Power Pl_heCkftheS(t)l?lN File

SSRMS Power ranster Status
‘System State’ Y f[jr:splay to ccf)r;rf: m
. . Di es e cause of the
M)SQ.S. SSRMS: Discrete System state Operational? —f 11 aborted file transfer.
MSS Discrete Log No « Continue nominal

‘ f operations.

WHS> Download Unit

(Abo) SMC Load Failed PDGF LB if SSRMS

g{fﬁ;‘;t;xesriige raised 12 | File missing. Ground is based on Lab-

' | can determine affected PDGF, MSS LB if
file. Further based on MBS
|13 | LCS LCS CFG or troubleshooting required. PDGF.

'SSRMS> Start LEU " | FMS file(s) corrupted.

Download (Abo or Rej) Further troubleshooting

discrete message raised required.

during powerup.

‘SSRMS> Start JEU - 14 | JCS or JCS CFG 15 MlSSlng or Corrupt

. file(s) corrupted. Further avioad file. Further

Download (Abo or Rej) troubleshooting required pay " ;

discrete message raised : troubleshooting required.

during powerup. It may be possible to

— resume operations with an

) »] 16 | SACS Config file alternate set of payload

SSR!VIS> S_et corrupted. Further files.

Configuration Data (Abo troubleshooting required.

or Rej)’ discrete message

raised during powerup.

o1 17 | AHS or SACS file(s)

‘WHS> Download Unit " | corrupted. Further

(Abo) BDT Load Failed’ troubleshooting required.

discrete message raised

during ACU initialization.

18 | Change LB Channels 19 | Retry Transition

For the Active RWS (DCP)

MSS:LAS5(LAP5) Bus e SAFING — SAFE
config: For the string that failed
LAS5(LAP5) Bus or the string that talled
Configuration MSS: SSRMS: Power:
‘PDGF(MSSY SSRMS Power
e cmdB ‘SSRMS’
‘Prime(Redundant)’
e cmd Off
o cmd Keep-Alive
o cmd Operational No
System state Operational? 6 |
Yes
Y
20 | Local bus channel |21 |
failure. e Continue nominal
operations.
01 APR 05 214

16022.doc



MSS

C&W
ROBOTICS

7.200 MSS POWER REMOVED FAILURE
(RBT GEN/X2R4 - ALL/FIN/SPN)

Page 1 of 5 pages

00

1 | Stop Switch Status

©)

C&V\rf Messgges > {7.001 MSS
with *... MSS ... (DCP) Yes FAILURE
Pwr Removed’ Is the STOP button RESPONSE AND
in the Text illuminated? RECOVERY},
No block 76 (SODF:
Nominal Config: y RBT GEN:
RWS is active. 2 | MBS Power Removed MALFUNCTION)
MSS: SSRMS: CW @
Summ Robotics
Caution & Warning Unless otherwise
Summary indicated, all
: ; No displays in this
MBS ... thg; Removed »] 3 |Loss of SSRMS procedure are on
annunciared- Prime (Redun) string due the PCS.
Yes to power failure.
4 [ Comm With SSRMS
- - In place of the crew
MSS: SSRMS: CW checkpoint
Summ Robotics procedure, ground
Caution & Warning should perform
Summary {8.270 GROUND
‘R1E - MSS Active OCS  [Yes| g | Loss of MBS & MSS CHECKPOINT
SSRMS Prime (Redun) ™ T'SSRMS Prime (Redun) Et‘e\gﬁfﬁsgg
omm Fai ; ; , 4,6,
string due to power failure.
annunciated? g i (GROUND
HANDBOOK:
Ve v ® ROBOTICS:
. NOMINAL
6 I Loss of MBS Prime 7 | ChecprInt Data Reset (SCR 21729)
(Redun) string, and MSS: LAS5(LAP5) CEU
SSRMS Prime (Redun) MODE
string if based on MBS __CEU Mode
due to power failure. o cmd ‘Active CEU’
Backup
e Perform {8.104
CHECKPOINT DATA
RESET}, steps 1, 2, 4
and 9 (for alternate string
only) (SODF: RBT GEN:
CORRECTIVE), then:
For the alternate string
e Perform {6.332 MSS
POWERUPY}, steps 3to 5
(SODF: RBT GEN:
NOMINAL), then:
MSS: MBS: MBS Central
Camera Icon
MBS Camera
e cmd Color Bal — Metal on
powered cameras
MSS: SSRMS: Video:
Video Overview
‘Video Routing Status’
e Deroute all destinations
to which an MBS Camera
is routed.
8 |
e Goto {7.001 MSS FAILURE
RESPONSE AND RECOVERY},
block 77 (SODF: RBT GEN:
MALFUNCTION).
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MSS

7.200 MSS POWER REMOVED FAILURE

(RBT GEN/X2R4 - ALL/FIN/SPN)

:

Fallc

9 [Power Up Alternate
String

If the alternate SSRMS
string is not in Keep-Alive
MSS: SSRMS: Power

‘SSRMS’
e cmd Keep-Alive

10 | Power Up Alternate
String

If the alternate MBS string
is not Keep-Alive

MSS: MBS: MCU:
e cmd Keep-Alive

If Operational SSRMS is
required
MSS: SSRMS: Power
‘SSRMS’
e cmd Operational
If systems state not
Operational
‘SSRMS’
e cmd Operational

MSS: MBS: VDU1

e Power up SSRMS VDUSs,
as required.
MSS: MBS: MBS Central
Camera Icon

e Powerup SSRMS
Cameras, as required.

e cmd Color Bal — Metal on
powered cameras

If Operational MBS is
required
MSS: MBS: MCU:
e cmd Operational
If MBS not Operational
MSS: LAS5(LAP5) CEU
MODE:
e cmd Active CEU —
Backup
e cmd Cupola(Lab) —
Active
MSS: MBS: MCU:
e cmd Operational

MSS: SSRMS: Video:

Video Overview

‘Video Routing Status’
o Deroute all destinations

to which an SSRMS

Camera is routed.

MSS: MBS: VDU1

e Power up MBS VDUs,
as required.
MSS: MBS: MBS Central
Camera Icon

e Powerup MBS Mast
Camera, as required.

e cmd Color Bal — Metal
on powered cameras

MSS: SSRMS: Video:
Video Overview
‘Video Routing Status’

e Deroute all destinations
to which an MBS Camera
is routed.

1]

e Goto {7.001 MSS
FAILURE RESPONSE
AND RECOVERY}, block
77 (SODF: RBT GEN:
MALFUNCTION).

2]

e Goto{7.001 MSS
FAILURE RESPONSE
AND RECOVERY}, block
77 (SODF: RBT GEN:
MALFUNCTION).

Page 2 of 5 pages

If SSRMS had
safing removed
when the Power
Removal Failure
occurred, then per
SCR 20380, the first
go to Operational
will fail, but a
subsequent Go to
Operational will
work.

If MBS had safing
removed when the
Power Removal
Failure occurred,
then per SCR
20380, the first go to
Operational will fail,
the operator must
cycle the RWS to
Backup and back to
Active, and then a
subsequent go to
Operational will
work.

30 MAR 05
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MSS

7.200 MSS POWER REMOVED FAILURE

(RBT GEN/X2R4 - ALL/FIN/SPN)

13 | Stop Switch Signals

e Open both Cupola and

Lab displays.

MSS: LAS5(LAP5) DCP

Cupola(Lab) DCP

Status

‘STOP’

e Check for the following
switch combinations:

14 | Active RWS Swap

Cycle

e Cycle the Active RWS

Page 3 of 5 pages

Any other combination of

checkmarks.

¢ Cycle the Alternate RWS
STOP switch 3 times.

Active Alt STOP switch 3 times. Ves
R s B Is the  still there? 19 |
No
-23
| 15 | Active RWS Swap
o Cycle
Active Alt e Cycle the Active RWS
V[ 1 [ [7] STOP switch 3 tmes. ||,
Is the  still there? 1 16 [ RWS Swap and J52
No At Rack Interface Panel of
either RWS
e Disconnect J52.
Active Alt e Secure loose cable to
| [ V] | | | Internal Rack with Velcro
Tie.
8
y O MSS: LAS5 CEU Mode
Active Alt _ [ 17 [ At Rws Swap Cycle
L Iv] [ ™

e cmd Active CEU —
Backup (Verify Backup)

Is the  still there?

+No Yes
3

2]

v GCX9

For Alternate RWS
MSS: LAS5 CEU Mode

e cmd Cupola — Active
(Verify Active)

18 | J52 Disconnect

At Rack Interface Panel of

either RWS

e Disconnect J52.

e Secure loose cable to
Internal Rack with Velcro
Tie.

®

The STOP counter
will not be reset in
this procedure, so
once recovery is
complete crew has
lost the ability to
command Estop.
Ground will reset the
STOP counter later
as a cleanup step.

@

Safing cannot be
cancelled on the
Active RWS while it
is detecting a STOP
switch signal.

This step contains
actions that can only
be performed by the
crew.

Per flight rule B2-1,
crew may

disconnect J52 with
the RWS powered.

Once the J52
connector has been
disconnected, the
capability to safe the
MSS from the other
RWS is lost.
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MSS 7.200 MSS POWER REMOVED FAILURE
(RBT GEN/X2R4 - ALL/FIN/SPN) Page 4 of 5 pages
®
This step contains
19 | Alt RWS Status actions that can only
Is the Alternate RWS mode Yef 20 | RWS Swap Ereeeverformed by the
Backup? ' ’
ackup MSS: LAS5 CEU Mode
No CEU Mode
e cmd Active CEU —
i Per flight rule B2-1,
21 | RWS Swap Backup (Verify Backup) crew rgay
For Alternate RWS ) .
If Alt RWS DCP Bypass MSS: LAS5 CEU Mode disconnect J52 with
cable disconnected CEU Mode the RWS powered.
e Perform {6.114 e cmd Cupola(Lab) —
LAB(CUP) RWS UOP Active (Verify Active)
BYPASS CABLE o the J52
RECONFIGURATION}, conncrfectgr has been
step 2 (SODF: RBT GEN: 23 :
NOMINAL), then: 23] disconnected, the
capability to Safe
e Perform {6.332 MSS the MSS from the
POWERUP}, step 1 other RWS is lost.
(SODF: RBT GEN:
NOMINAL), then: (8X9)10)
Does the new backup RWS [Yes| 22 | J52 Disconnect
DCP display indicates the =
following? At Rack Interface Panel of
MSS: LAS5(LAP5) DCP: either RWS
Cupola(Lab) DCP Status * Disconnect J52.
‘STOP’ e Secure loose cable to
Internal Rack with Velcro
Tie.
No
MSS: LAS5 CEU Mode
CEU Mode
e cmd Active CEU —
Backup (Verify Backup)
For Alternate RWS
MSS: LAS5 CEU Mode
CEU Mode
e cmd Cupola — Active
(Verify Active)
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MSS 7.200 MSS POWER REMOVED FAILURE
(RBT GEN/X2R4 - ALL/FIN/SPN) Page 5 of 5 pages
[13]14]15]16[17] 18]
20| 21|22
@ In place of the crew
- checkpoint
23 Yes| 24 |Checkpomt Data Reset procedure, ground
Is the SSRMS based on an MSS: LAS5(LAP5) CEU should perform
MBS PDGF? MODE {8.270 GROUND
[CEU Mode | MSS CHECKPOINT
No cEU Mer DATA RESET}
Y e cmd ‘Active CEU’ steps 2, 4, 6 8’
25 Backup (GROUND
For both MBS strings o Perform {8.104 HANDBOOK:
MSS: MBS: MCU: CHECKPOINT DATA ROBOTICS:
. -Ali RESET}, steps 1, 2, 4 NOMINAL)
cmd Keep-Alive
and 9 (SODF: RBT GEN: (SCR 21749).
If the MBS needs to be CORRECTIVE), then:
Operational then on the
desired string e Perform {6.332 MSS @
MSS: MBS: MCU: POWERUP}, steps 310 5 If SSRMS had
e cmd Operational (SODF: RBT GEN: safing removed
If MBS not Operational NOMINAL), then: \ll?vhen th?ng?wer
MSS: LAS5(LAPS) CEU MSS: MBS: MBS Central emovattarure
MODE: CEU odd Camera icar SCR 20380, thefrst
* cmd Active CEU - MBS Camera goto Opera’tional
Backup « cmd Color Bal — Metal on will fail, but a
¢ thd Cupola(Lab) - powered cameras subsequent go to
ctive . :
MSS: MBS: MCU: MSS: SSRMS: Video: vovgrekra“o”a' will
e cmd Operationa| Video Overview .
.
For the desired SSRMS 'Video Routing Status’
string e Deroute all destinations )
: : If MBS had safin
MSS: SSRMS: Power to which an MBS Camera removed whan ths
‘_gggmgfower is routed. Power Removal
o cmd Keep-Alive « Deflect THC and RHC to Iﬁg‘;regcglgéed'
- - Hardstops in positive and 20388 he fi
If Operational SSRMS is negative directions for all , the Ilrs_t”%qlto
required, then on the axes. Operational will fail,
desired string the operator must
e cmd Operational y cycle the RWS to
If Systems State not 26 2atc_kup arl‘dtﬁack to
Operational ctive, and then a
‘SSRMS’ e Goto {7.001 MSS subsequent go to
e cmd Operational FAILURE RESPONSE Operational will
AND RECOVERY}, block work.
MSS: MBS: VDU1 77 (SODF: RBT GEN:
MBS VDUs RECOVERY).
e Power up MSS VDUs,
as required.
MSS: MBS: MBS Central
Camera Icon
MBS Camera
e Powerup MSS cameras,
as required.
e cmd Color Bal — Metal on
powered cameras
MSS: SSRMS: Video:
Video Overview
‘Video Routing Status’
¢ Deroute all destinations
to which an MSS Camera
is routed.
e Deflect THC and RHC to 27
Hardstops in positive and * Got0{7.001 MSS FAILURE RESPONSE AND
negative directions for all RECOVERY}, block 77 (SODF: RBT GEN:
axes. RECOVERY).
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MSS 7.201 MSS COMM FAILURE
(RBT GEN/X2R4 - ALL/FIN/SPN) Page 1 of 8 pages

C&W {7.001 MSS FAILURE RESPONSE AND RECOVERY},
ROBOTICS block 78, and 92 (SODF: RBT GEN: MALFUNCTION).

IO ®

Unless otherwise
1 | Swap Local Bus Chan noted, all displays in

C&W Messages
with ‘R1E - MSS
... SRT COMM’ PDGF LB CHANNEL the procedures are

in the Text MSS: LAS5 (LAP5) Bus on the PCS.
Config: [LAS5 (LAP5)
Nominal Config: Bus Configuration|

RWS is Active. ‘PDGF’
e cmd B (Verify B)

EXT, SO(S1,P1) MsS
MDMs configured e cmd B (Verify B)

for SEPS control. ? |Yes
Messages return to norm? "S5 | Unable to

3 | RWS State Transition
MT SSBAs powered. +NO communicate on original MSS: LAP5 (LAS5) CEU

4 |Check Comm Errors PLB/MLB. Mode: CEU Mode

. . e cmd ‘Active CEU’
l\S/IuSn?hSRSci'\c/)lt?(;sCW Backup (Verify previously

- _ Active RWS is Backup)
Saution & Wamning « cmd ‘Lab (LAP5) (Cupola
ry (LAS5))’ Active (Verify —
‘R1E - MSS Active OCS Active)
MBS Prime MCU SRT 42
Comm Fail’ -
and 53
‘R1E - MSS Active OCS -
MBS Redun MCU SRT
Comm Fail’ msgs in alarm

‘R1E - MSS Active OCS
MBS Prime (Redun) MCU
SRT Comm Fail’
and

‘R1E - MSS Active OCS
SSRMS Prime (Redun)
ACU SRT Comm Fail’
msgs in alarm

‘R1E - MSS Active OCS
MBS Prime (Redun) MCU
SRT Comm Fail’

and 11
‘R1E - MSS Active OCS -
MCU Comm Fail’ msgs in
alarm

‘R1E - MSS Active OCS
MBS Prime (Redun) MCU 16
SRT Comm Fail’ msgs in
alarm

‘R1E - MSS Active OCS
SSRMS Prime ACU SRT
Comm Fail’ 42
and

‘R1E - MSS Active OCS
SSRMS Redun ACU SRT
Comm Fail’ msgs in alarm

‘R1E - MSS Active OCS
SSRMS Prime (Redun)
ACU SRT Comm Fail’ 24
and -
‘R1E - MSS Active OCS
SSRMS ACU Comm Fail’
msgs in alarm

‘R1E - MSS Active OCS
SSRMS Prime (Redun)

ACU SRT Comm Fail’
msgs in alarm
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MSS 7.201 MSS COMM FAILURE
(RBT GEN/X2R4 - ALL/FIN/SPN) Page 2 of 8 pages
5 | MBS String State
Unaffected MBS string state["€S| 6 | Cmd Not Failed String
Off? KA
No MSS: MBS: MCU:
e cmd ‘Redundant’
6 | 26 32139 (‘Prime’) — Keep-Alive No
A \ Y Keep-Alive? —>| 42

7 | Upstream power Yes

failure.
v [5
\

8 |Recovery 9 | Video Cleanup 10 |

MSS: LAS5(LAP5) CEU MSS: Video: Video e Goto{7.001 MSS

MODE Overview FAILURE RESPONSE
e cmd ‘Active CEU’ o Repeat the following for MA(I_FUNCTION) ’

Backup all destinations to which i

an SSRMS or MBS

¢ Perform {8.104 MSS Camera is routed.

gggg_:_(POtINT I13A2T/-‘\1 9 o sel ‘Destination Icon’

(for unai‘;‘:c(tag;st‘rin‘gs‘ * ¢md Deroute Video

only) (SODF: RBT GEN: Signal’ — Deroute

CORRECTIVE), then:
For the unaffected MBS and
SSRMS strings
e Perform {6.332 MSS

POWERUPY}, steps 3 to

5, as required (SODF:

RBT GEN: NOMINAL),

then:
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MSS

7.201 MSS COMM FAILURE

(RBT GEN/X2R4 - ALL/FIN/SPN) Page 3 of 8 pages

.

11 | MBS String State

Unaffected MBS string state|NO | 12 |Cmd Not Failed String
KA? KA

Yes MSS: MBS: MCU:

12 ¢ cmd ‘Redundant’

' v (‘Prime’) — Keep-Alive
(Verify Keep-Alive)

13 | MCU or Upstream Unaffected string Keep-

power failure. Alive?

Yes

7

A \

14 | Failed String to KA 15 | RWS Backup/Active

\

For the failed MBS string e Perform the following
MSS: MBS: MCU: steps twice:

e cmd ‘Prime’ MSS: LAP5 (LASS) CEU
(‘Redundant’) — Keep- Mode:

Alive (Verify Keep-Alive) e cmd ‘Active CEU’
Backup (Verify Backup)

e cmd ‘Lab (LAP5) (Cupola
(LAS5)) Active (Verify
Active)

NOTE
MBS string state will be
SRT powered and
messages out of alarm.

For the unaffected string

e Perform {6.332 MSS
POWERUP}, steps 3 and
5, as required (SODF:
RBT GEN: NOMINAL),

then:

®

SSRMS safing can
be cancelled and
SSRMS recovery
operations can
resume in the
presence of an MBS
CAT-1 error.
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MSS 7.201 MSS COMM FAILURE
(RBT GEN/X2R4 - ALL/FIN/SPN) Page 4 of 8 pages
©)
- @ SSRMS safing can
16 | MBS Strlng State be cancelled and
Unaffected MBS string state[Yes| 17 | Power Unaffected SSRM.S recovery
Off? > String to KA operations can
resume in the
No MSS: MBS: MCU: presence of an MBS
e cmd ‘Redundant’ CAT-1 error.
(‘Prime’) — Keep-Alive
(Verify Keep-Alive)
Keep-Alive? W
Yes
18
7 18]
\ y
18 | Verify Power
Upstream RPCM counter  |No 19| Upstream power | 20 | Recovery
) N -
(per Table 1) incrementing? failure. For failed string
Yes MSS: MBS: MCU:
Y e cmd ‘Prime’
- (‘Redundant’) — OFF
21 | MBS String State (Verify SRT Powered)
MBS Operational on failed |No | 22 | Recovery MSS: LAP5 (LAS5) CEU
ing? . *
string’ o Perform the following Mode‘. CI_EU MOd?
Yes steps twice:  cmd ‘Active CEU
MSS: LAP5 (LAS5) CEU Backup (Verify Backup)
Mode: [CEU Mode e cmd ‘Lab (LAPS5) (Cupola
 cmd ‘Active CEU’ (LASS))’ Active (Verify
Backup (Verify Backup) Active)
« cmd ‘Lab (LAP5) (Cupola NOTE
(LAS5)) Active (Verify MBS string state will be
Active) SRT powered and
NOTE messages out of alarm.
MBS string state will be
SRT powered and
messages out of alarm.
Y
RE]
"le Goto{7.001 MSS
FAILURE RESPONSE
AND RECOVERY}, block
77 (SODF: RBT GEN:
MALFUNCTION).
Table 1. Upstream RPCM Checks
MT Worksite Prime Redundant
1 RPCM S34B F RPCM S33AF
2 RPCM S14BE | RPCM S13AE
3 RPCM S14B F RPCM S13AF
4 RPCM S04B A | RPCM S03A A
5 RPCMS04B B RPCM S03A B
6 RPCM P14B F RPCM P13AF
7 RPCM P14BE | RPCMP13AE
8 RPCM P34B F RPCM P33A F
9 RPCM S43AB | RPCM S41AB
10 RPCM P44AB | RPCM P42A B
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MSS

7.201 MSS COMM FAILURE

(RBT GEN/X2R4 - ALL/FIN/SPN)

24 | SSRMS Location

SSRMS based on MBS
PDGF?

Yes

25 | SSRMS or CRPCM
power failure.

No
\

26 | Verify Power

Home: S0: EPS

RPCM_S04B D)
(RPCM_S03A D)

RPCM counter
incrementing?

JV Yes

27 | Video Status

Check SSRMS video on
monitor/downlink.

Video good.

Video lost.

Video not routed at time of
failure or not sure.

/

28 | Check PDGFLB

SSRMS to KA

For failed SSRMS string
MSS: SSRMS: Power

e cmd ‘Prime’
(‘Redundant’) — Keep-
Alive (Verify Keep-Alive)

SSRMS to KA

For unaffected SSRMS

string

e cmd ‘Redundant’
(‘Prime’) — Keep-Alive

Unaffected SSRMS string
KA?

Page 5 of 8 pages

Yes

29 | SSRMS string failed.

No

30 | Recovery

Y

For the unaffected SSRMS

string

e Perform {6.332 MSS
POWERUPY, steps 4 to
5, as required (SODF:
RBT GEN: NOMINAL),
then:

31]

e Goto {7.001 MSS
FAILURE RESPONSE
AND RECOVERY}, block
77 (SODF: RBT GEN:
MALFUNCTION).

25 MAR 05

225

16029.doc



MSS 7.201 MSS COMM FAILURE
(RBT GEN/X2R4 - ALL/FIN/SPN) Page 6 of 8 pages
32 | Check Messages
: Yes
‘R20 - ..." messages in
alarm?
No
27 [ 34
\ \
33 | Switch SSRMS Strings 34 | SSRMS String State
) . Yes
e Perform {8.107 SSRMS Failed SSRMS string state -33
SWITCH TO Operational? _>-
REDUNDANT(PRIME) No
STRING]}, all (SODF:
RBT GEN:
CORRECTIVE), then:
v ‘
35 | 36 | Not Failed String State
. SXltLOU {RZ £%1ES'\"PSOSNSE Unaffected SSRMS string  |No | 37 | Cmd Not Failed KA
-Alive? >
AND RECOVERY}, block | Lot2te Keep-Aliver If SSRMS on MBS and not
77 (SODF: RBT GEN: 37 Yes failed MBS string Off
RECOVERY). [] MSS: MBS: MCU:
¥ v ¢ cmd ‘Redundant’
- (‘Prime’) — Keep-Alive
38 | SSRMS string or (Verify Keep-Alive), then:
power failure. - -
Can not go Operational on MSS: SSRMS: Power
failed string. SSRMS Powe
¢ cmd ‘Redundant’
! (‘Prime’) — Keep-Alive
- - Unaffected string Keep-
39 | Cmd Failed String Off Alive?
For failed string Yes No
MSS: SSRMS: Power
SSRMS Powe
e cmd ‘Prime’
(‘Redundant’) — OFF
(Verify OFF)
SSRMS string OFF? —>|N° 7
*Yes
40 | Recovery
For the unaffected SSRMS
string
e Perform {6.332 MSS
POWERUPY}, steps 4 and
5, as required (SODF:
RBT GEN: NOMINAL),
then:
41]
e Goto{7.001 MSS
FAILURE RESPONSE
AND RECOVERY}, block
77 (SODF: RBT GEN:
MALFUNCTION).
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MSS 7.201 MSS COMM FAILURE
(RBT GEN/X2R4 - ALL/FIN/SPN) Page 7 of 8 pages
416 |12
17127 128]51
4
42 | SSRMS Base Location
SSRMS double mated to | 7S] 43 | SSRMS String State
MBS PDGFs? MSS: SSRMS: Power
No SSRMS Poweﬂ v
es
50 ‘Prime’ — OFF? = 47 |
y Y 'No
44 | CEU Failure
45 | Prime String to OFF
If Alt RWS DCP Bypass
cable disconnected MSS: SSRMS: Power
* Perform {6.114 SSRMS Powe
LAB(CUP) RWS UOP e cmd ‘Prime’ — OFF
BYPASS CABLE All R1E messages return to |Yes| 46 | Prime SSRMS DFRU
RECONFIGURATION}, Norm? ™ ailure
step 2 (SODF: RBT GEN: .
NOMINAL), then: = No +
For alt RWS -51
e Perform {6.332 MSS y  J -
POWERUPY, steps 1 and -
2 (SODF: RBT GEN: 47 | SSRMS String State
NOMINAL), then: MSS: SSRMS: Power
e Deflect THC and RHC to SSRMS Poweﬂ v
Hardstops in positive and . . ” &S50
negative directions for all Redundant’ — OFF? _’I—I
axes. No
Y
48 | Redun String to OFF
53
- MSS: SSRMS: Power
SSRMS Powe
o cmd ‘Redundant’ — OFF
All R1E messages return to Yes| 49| Redundant SSRMS
Norm? DFRU Failure.
No
47 |_|46
A \ Y v
MSS: SSRMS: Power For the alternate SSRMS
SSRMS Powe string
* cmd ‘Prime’(‘Redundant’) o Perform {6.332 MSS
— Keep-Alive (Verify POWERUPY}, as required
Failed KA) (SODF: RBT GEN:
NOMINAL) to configure
the SSRMS, then:
/
52
e Goto {7.001 MSS
FAILURE RESPONSE
AND RECOVERY}, block
77 (SODF: RBT GEN:
MALFUNCTION).
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MSS

7.201 MSS COMM FAILURE
(RBT GEN/X2R4 - ALL/FIN/SPN)

B

Y

53 | MSS State Cleanup

MSS: MBS: MCU:

If ‘Prime’ — SRT Powered

e cmd ‘Prime’ — Keep-Alive
(Verify Keep-Alive)

If ‘Redundant’ — SRT

Powered

e cmd ‘Redundant’ —
Keep-Alive (Verify Keep-
Alive)

If SSRMS based on MBS
MSS: MBS: MCU:

e cmd ‘Prime’
(‘Redundant’) —
Operational (Verify —
Systems State —
Operational)

MSS: SSRMS: Power

If ‘Prime’ — Failed KA

e cmd ‘SSRMS’ Prime —
Off (Verify — Off)

e cmd ‘SSRMS’ Prime —
Keep-Alive (Verify Keep-
Alive)

If ‘Redundant’ — Failed KA

e cmd ‘SSRMS’
Redundant — Off (Verify —
Off)

e cmd ‘SSRMS’
Redundant — Keep-Alive
(Verify Keep-Alive)

If required to power up MBS

and SSRMS to Operational

e Perform {6.332 MSS
POWERUPY}, steps 3 to
5, as required (SODF:
RBT GEN: NOMINAL),

then:
ﬂ

e Goto {7.001 MSS
FAILURE RESPONSE
AND RECOVERY}, block
77 (SODF: RBT GEN:
MALFUNCTION).

Page 8 of 8 pages
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MSS

C&w
ROBOTICS

7.300 ACTIVE RWS FAILURE
(RBT GEN/X2R4 - ALL/FIN 1/SPN)

{7.001 MSS FAILURE RESPONSE AND RECOVERY},
block 74 (SODF: RBT GEN: MALFUNCTION)

{7.101 RWS TRANSITION TO ACTIVE FAILURE},

block 5, (SODF: RBT: GEN: MALFUNCTION

@

fl

A

C&W Messages

1 | C&W Check

With ‘R1..." in
the Text in Alarm

\

RWS Drops to
Backup or
Unconfigured

or

DCP Lost Power

or

OCS Frame
Counter Stops
Incrementing.

from Active 1

Nominal Config:

CB-EXT FDIR
enabled for affected
RWS.

DCP Lighing switch
not in OFF position.

Monitor brightness
not fully dimmed.

Caution & Warning
Summary

Were any of the following
messages annunciated?

C&W messages starting
with ‘R1B - ...",

Page 1 of 11 pages

2 | RPC Status

C&W messages starting
with ‘R1D - ...’

or

MCC verified that the OCS
frame count has stopped
incrementing

C&W messages starting
with ‘R1G - ...’

C&W messages starting
with ‘R1H - ...’

C&W messages starting
with ‘R11 - ...

None of the above.

~ w [4)] N -

4 | Verify No caw

Caution & Warning
Summary

Are there any new
messages starting with
‘R1..." currently in Alarm?

Yes

g

No

/

5 | CEU Comm Status

MSS: LAS5(LAP5) Pwr
Dn

LAS5(LAP5 Power
Down

‘Frame Count’

Is the RWS Frame Counter
incrementing?

No

Yes

MSS: ‘RPCM LAS5
2A/3B(LAP5 1A/4A) 2

RPCM_LAS52A3B_
A_RPC_02(RPCM_
LAP51A4A_A RPC 02)

Has the RPCM Integration
counter stopped
incrementing

or

Is there an RPC tripped
attention symbol present
or

Is the RPC opened?

No Yes

3 | Other RT Fail

C&DH: C&C Primary: CB
EXT 2(1): RT Status

[CB EXT 2(1) RT Status]
‘RT Comm Failed Status’

‘Fail’ continuously
alternating between RWS
CEU and another RT?

No Yes

6 | RWS Reboot

MSS: LAS5(LAP5) Pwr
Dn
[LAS5(LAP5 Power Down|
e cmd ‘F. FDIR’ — Inhibit
e cmd ‘G. CB Ext2(1) Bus
Comm’ — Inhibit
e cmd ‘H. CEU’ — Open

MSS: LAS5(LAP5)
Initialize
[LAS5(LAPS) Initialization|
e cmd ‘B. CEU’ — Close
¢ Wait 60 seconds.
e cmd ‘C. CB EXT 2(1)
Bus Comm’ — Enable

Is Frame Count
incrementing and Firmware
Start - ‘\'?

No Yes

®

Unless otherwise
indicated, all
displays in this
procedure are on
the PCS.
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MSS 7.300 ACTIVE RWS FAILURE
(RBT GEN/X2R4 - ALL/FIN 1/SPN) Page 2 of 11 pages
@ ®
List of remote
7 I 8 | Continue Power Up terminals on
» 74 CB EXT 1:
CAUTION e Perform {6.332 MSS 13 LCA IMCA-1
D POWERUPY}, steps 1.3 to
o not attempt to reapply 2 (SODF: RBT GEN: 22 RWS CEU-1
power due to possible NOMINAL) then: ' 24 MDM EXT1
Electrical Power Failure. : : 25 RPCM S0-1A-C
Were all steps successful? 26 MDM PMCU1
No Yes .
List of remote
78 terminals on
* @@ Y - CB EXT 2:
ﬂ Communication |10 11 | CEU failure. ;:23 I&S\’/A‘S”\égﬁ'g
between the CEU and " | Is loss of comm with the .
: . . 24 MDM EXT2
C&C is lost on one CB other failed RT on this bus
25 RPCM S0-2B-C
EXT 2(1) bus channel and acceptable? 26 MDM PMCU2
communication between N
another RT and C&C is Yes 0
lost on the opposite CB @
EXT 2(1) bus channel. This step is ground
Communication on both Y only and requires
CB EXT bus channels is - coordination within
effectively lost until the 12 | Disable Other RT > 13 | the flight control
conflict is resolved. Disable FDIR to the other * Goto{7.001 MSS team.
failed RT. FAILURE RESPONSE
AND RECOVERY}, block
75 (SODF: RBT GEN:
F RECOVERY).
14 | OCS Fatal Failure
MSS: C&W Summ
Robotics
Caution & Warning
Summary
Was the following message Yes| 15
annunciated: _.-JCheck for known causes
R1D - CUP(LAB) RWS of OCS fatal failure.
CEU WHS-0OCS Comm
Shut Down’ Video being routed or
or derouted.
Has MCC verified that the - -
OCS frame count has Data logging being
stopped incrementing? terminated.
No Handover between the
\ SSRMS and the POA in P
16 | Check C&W progress. -
MSS: C&W Summ None of the above.
Robotics
Caution & Warning
Summary
Were any messages
annunciated with
‘R1D ...MECB NDP... or
‘R1D ...SECB... in the
message text?
Yes No
17 | CEU failure. The
failed RWS can not be
transitioned to Active.
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MSS

7.300 ACTIVE RWS FAILURE

(RBT GEN/X2R4 - ALL/FIN 1/SPN)

Page 3 of 11 pages

CAUTION

Transition of failed RWS to
OFF or removal of system
power could result in
permanent loss of
remaining functionality for

the failed RWS.

19 [ OCS fatal failures can
be caused by multiple
video related commands
at the same time.

SCR 26165: If route
commands are sentto a
SSRMS VDU and a MBS
VDU at the same time,
OCS goes fatal. Fatal
Failure Code =
EXRM_Reservation_Error
(332).

SCR 23097: When 2
deroute video commands
are executed in rapid
succession, OCS goes
fatal. Fatal Failure Code =
COCD_Queue _is_full (1)

20 | OCS fatal failures can
be caused by the
terminate data logging
command.

SCR 23099: OCS goes
fatal upon receipt of a
terminate data logging
command if data logging
was not enabled to that
unit. Fatal Failure Code =
MBUT_Conversion_Sw_
Error (152)

21 | OCS fatal failures can
be caused by attempting
to hand off an SSRMS
payload to the POA with
the brakes ON.

SCR 21421: If SSRMS is
brakes on when the RHC
Trigger is pulled to initiate
an SSRMS-to-POA
handover, OCS goes fatal.
Operator should ensure
that the SSRMS Brakes
are disengaged prior to
initiating the POA Ready-
Arm-Fire Protocol. Fatal
Failure Code =
RBOT_Backdriving_Call_
Sw_Error (214)
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MSS 7.300 ACTIVE RWS FAILURE
(RBT GEN/X2R4 - ALL/FIN 1/SPN) Page 4 of 11 pages
15[ 19 20
/ @ The fatal failure
22 I OCS Fatal Failure 23 | RWS Reboot code is only
Code > i i
MSS: LAS5(LAPS5) Pwr f"la"abt'e "
o Verify the MECB frame Dn € emz ry'/? c; te
count is still LLAS5(LAP5 Power Down| ground. keter 1o
. : : - — SSP 50496 - OCS
incrementing. e cmd ‘F. FDIR’ — Inhibit
to RWS ICD PIRN
* Record the OCS fatal * cmd ‘G. CB Ext2(1) Bus 11 for the list of fatal
failure code. CO”JT_" _CIET.:PH o failure codes.
. ) _
cem pen SCR 26165: If a
e Perform {6.332 MSS Sync_Route
POWERUPY}, step 1 command is issued
(SODF: RBT GEN: to OCS with both
NOMINAL), then: v SSRMS and MBS
: €S VDUs selected and
? - :
Messages reannunciated? > 24., CEU failure. The VDUs ON both
No failed RWS can not be systems are
/ transitioned to Active. powered on, the
25 | Assert Active OCS will halt
processing with fatal
For the affected RWS error EXRM
MSS: LAS5(LAPS) CEU Reservation Error
Mode: CEU Mode| (code 332 decimal).
e cmd ‘Cupola(LAB) —
Active v
es
Is the RWS Active?
SCR 24574, 28414
No
] ®
26 | Checkpt Data Reset
e Perform {8.104 MSS
CHECKPOINT DATA
RESET}, all (SODF: RBT
GEN: CORRECTIVE),
then:
e Perform {6.332 MSS
POWERUPY}, steps 3 to 5
as required (SODF: RBT
GEN: NOMINAL), then:
MSS: Video: Video
Overview:
* Repeat the following for
all destinations to which
an SSRMS or MBS
Camera is routed:
o sel ‘Destination Icon’
e cmd ‘Deroute Video
Signal’ — Deroute
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MSS 7.300 ACTIVE RWS FAILURE
(RBT GEN/X2R4 - ALL/FIN 1/SPN) Page 5 of 11 pages
PCS at the failed
RWS will be on
battery power while
27 | RPC Status the RPC is opened.
MSS:
‘LAS5(LAP5) 18 @
RPCM_LAS52A3B_ 31(33 This step must be
A_RPC_18(RPCM_ rformed by th
LAP51A4A_A _RPC _18) () ' Dy ey e
Has the RPCM Integration 28 29 | C&W Summary
counter stopped > ]
incrementing CAUTION “Rﬂft?o.ti?slv Summ
or . Possible electrical short. & - Expect 'R1G -...",
Is there an RPC tripped Do not attempt to reapply Caution & Warning R1H and ‘R1J
attention symbol present power to the RPC. Summary messages to be
or Are the ‘R1G .... messages annunciated when
Is the RPC opened? still in alarm? this block is
executed. If the
Yes No power cycle is
\ @ successful, all
30 | DCP Power Check messages gr;?,\‘jl'd
Are any DCP lights Yes| 31 | RWS/DCP Cycle 32 | DCP, CEU, or RWS when IpCdP power is
illuminated . Local Bus harness failure. reapplied.
or '\Sigss) Loss of DCP functionality Monitors may
Are any of the RWS fans or « sl RPC 18 on affected RWS. The display anomalous
monitors powered? ~PCM LASS7A36 A failed RWS can not be video when power is
No RPC 18 — = transitioned to Active. rDeglr'-J’p”\e/dlj[g ﬂjg
= . Valid video
Y eee QPPCC'\%;' APSTAGAA_ can be recovered by
RPC Posil routing a test pattern
33 | Bypass Cable V  cmd Position — or another video
: Open (Verify Op) view to each
For the failed RWS e cmd RPC Position — ’
o Perform {6.114 Close (Verify Cl)
LAB(CUP) RWS UOP
BYPASS CABLE
RECONFIGURATION},
all steps (SODF: RBT
GEN: NOMINAL), then:
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MSS 7.300 ACTIVE RWS FAILURE
(RBT GEN/X2R4 - ALL/FIN 1/SPN) Page 6 of 11 pages
@
This step must be
34 | C8W Check performed by the
Caution & Warning crew.
Summary
L 35 | DCP or THC failure. @ heck
M(_ers:gge; c_cl)’ntalnlngil R1I - Loss of ability to transition mross chec nb
IHC-.Fal curenty | | atoctod RWS o Actve g e
O in the REM;
7 however, due to
Messages with ‘Rl - | 36 | THC Diagnostics EL"AZ%erations
...THC...Fail’ annunciated. « Slowly deflect THC to the these messagés are
hard stop ?n the pOSItIVe not a|WayS seen.
Messages with ‘R1I - and negatl\{e directions Persistent cross
...RHC...Fail’ annunciated. for each axis. Yes checks can also be
Did the error recur? »1 37 | DcP, THC, or Wire ggglg%jpogi;g?a
Y @ No Harness failure. Lost THC v
function for the affected
38 | RWS (MAM, single joint).
Were any of the RHC RWS may drop to backup
switches being deflected at if THC is deflected.
the time of the failure Auto modes and pitch
or :
Was a message seen on p:c?net 2o§§vrsema|n for the
the ground specifying any atiecte '
of the following switches:
- \
Trigger _>|£| 39 | Recovery Options
Rate Hold Do you want to use this
Coarse Vern _>| 43 RWS in degraded mode
described in box 37?
None of the above.
Yes No
76 74
v @ ‘ ‘
40 [ HC Diagnostics
e Deflect RHC slowly to the
hard stop in the positive
and negative direction for
each axis.
) YUb .
Does failure recur? »1 41 | RHC, DCP or Wire 42 | Recovery Options
No H_arness failure. MAM/ Do you want to use this
Pitch Plane modes lost for RWS in degraded mode
this RWS. Auto/Single described in box 417
Modes remain for affected
RWS. Deflecting this RHC Yes No
may cause this RWS to
drop to backup.
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7.300 ACTIVE RWS FAILURE

(RBT GEN/X2R4 - ALL/FIN 1/SPN) Page 7 of 11 pages

0

43 I Coarse/Vern
Diagnostics

e Toggle RHC Coarse/Vern
switch 3 times.

o Hold switch position for
10 seconds at the Coarse
and Vern positions and
note the results on the

@

This step must be
performed by the
crew.

The SSRMS joint
diagnostics may
provide false fail
without Coarse

22 MAR 05

PCS. : .
Rates include: Buck
MSS: LAP5(LAS5) HCs Regulator, Switch
[Lab(Cup) HC Status| @ Motor Drive
Coarse/Vern Switches, and Motor
Was the following No | 44 | Remove Crosscheck Windings tests.
observed: >
When switch in Coarse * Toggle Coarse%ern
N switch so that ‘v’ and 2
J blanks appear.
and Is the switch currently in No | 45 | Coarse rate lost with
When switch in Vern? Coarse? this RWS.
v ¥ Yes RWS will drop to backup if
v the Coarse/Vern Switch is
Yes 46 | Vern rate lost with in Coarse.
this RWS.
RWS will drop to backup if
the Coarse/Vern Switch is
in Vern.
‘ !
@ 47 _| 48 | Recovery Options
Is loss of Coarse or Vern
- - CAUTION
49 | Rate Hold Diagnostics rates acceptable for the
Use the SSRMS_Rate: planned operations?
e Toggle the RHC Rate Scale(Limits): COARSE
Hold pb 3 times. display to reduce rates iYeS iNO
e Place switch at each when Vernier rates are
position for 10 seconds required.
and note results on PCS. Use caution for operations
MSS: LAP5(LAS5) HCs within 5 feet of structure.
[Lab(Cup) HC Status|
‘Rate Hold’ @
Was the following NCL 50 | Rate Hold feature lost 51 | Remove Crosscheck
observed: || for this RWS. RWS = Toaale Rate Hold switch
When switch is down cannot transition to Active * 1oggle hale moid swite
i ; so that “V\" or 2 blanks
with Rate Hold showing appear
only one . )
and Ability to transition to
L "
erlen switch in up? Active on affected RWS
N can be regained by
toggling the rate hold
Yes switch to a valid position.
235
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7.300 ACTIVE RWS FAILURE

(RBT GEN/X2R4 - ALL/FIN 1/SPN)

0

52 |Trigger Diagnostics

e Toggle the RHC Capture/
Release Trigger 3 times
in each direction.

e Hold switch at each
position for 10 seconds
and note the results on
PCS.

MSS: LAP5(LAS5) HCs
[Lab(Cup) HC Status|
‘RHC’

Single ‘' appears

53 | RHC failure. Loss of

persistently at either the
Capture or Release
positions while the switch is
in the Neutral position.

\

ability to transition affected

RWS to Active.

Single Y’ appears when

54 | RHC or Cable

switch is at Capture position
or

Single ‘' appears when
switch is at Release
position.

Nominal switch behavior.

@@
B

Were any of the following
switches being actuated at
the time of the failure

or

Was a message seen on
the ground specifying any
of the following switches:

Harness failure.

Upper or Lower side of the
switch is lost. Alternate
side of switch remains with
no loss of functinality.
Holding the Trigger Switch
in the Failed position for
more than 2 seconds will
cause the RWS to drop to
backup and the SSRMS to
Safe.

Joint Select
Brakes —>|ﬁ|
Auto Seq —>|¥|

None of the above.

Page 8 of 11 pages

@

This step must be
performed by the
crew.

@

MSS software does
not distinguish
between the Lower
and Upper side of
the Capture/Release
Trigger Switch. The
operator-defined
action from the LEE
page is executed
whenever the
Trigger is moved
from the neutral
position regardless
of direction.

®

Both on orbit and in
simulations, the
RWS has dropped
to backup when
assertive DCP
Switch throws were
not used.

22 MAR 05

236

16030.doc



MSS
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(RBT GEN/X2R4 - ALL/FIN 1/SPN)

T o

56 AUTO SEQ Switch
Dlagnostlcs

e Toggle the AUTO SEQ
Switch 3 times.

e Hold switch position for
10 seconds while
simultaneously
monitoring the results on
the PCS.

MSS: LAP5(LAS5) DCP
|Lab(Cup) DCP Status|
‘AUTO SEQ’

Single ‘¥’ appears
persistently when switch is
in the neutral position.

Single v’ appears for

DCP failure. AUTO
SEQ Switch failed. Loss of
ability to transition affected
RWS to Active.

Page 9 of 11 pages

58 | DCP or Cable

Proceed.

Single v’ appears for

59 [ DCP or Cable

Pause.

None of the above.

61 | JOINT SELECT Switch
Diagnostics

Harness failure. AUTO
SEQ Switch failed with
open PAUSE contact.
The PAUSE commands
will execute nominally.
However, if the switch is
held in the PAUSE
position for 2 seconds, the
RWS will drop to backup
and the SSRMS will Safe.

Harness failure. AUTO
SEQ Switch failed with
open PROCEED contact.
Auto modes lost from this
RWS.

Y

60 | Recovery Options

Is loss of auto modes
acceptable for the planned
operations?

o Rotate the JOINT
SELECT Switch through
each position, pausing 10
seconds at each contact.
Note the results on the
PCS.

MSS: LAP5(LAS5) DCP
[Lab(Cup) DCP Status|
‘JOINT SELECT’

One joint is always selected
on the PCS for all switch
positions.

Yes No

@

)

One joint cannot be
selected.

63 | Remove Cross Check

None of the joints were
selected when the switch
was rotated.

e Rotate the JOINT
SELECT Switch to one of
the non-failed positions
indicated on the PCS.

!

\

DCP failure. JOINT
SELECT Switch failed.
Loss of ability to transition

affected RWS to Active.

66 | DCP failure. JOINT
SELECT Switch failed with
open contact(s). Single
mode only available for
non-failed switch position.
RWS will drop to backup if
JOINT SELECT Switch is
positioned to any of the

failed positions.

62 | Remove Cross Check

o Rotate the JOINT
SELECT Switch to the
failed position indicated
on the PCS.

\

64 | DCP failure. JOINT
SELECT Switch failed with
closed contact(s). Single
mode only available for
currently selected joint.
RWS will drop to backup if
JOINT SELECT Switch is
rotated to any other
position.

@

This step must be
performed by the
crew.
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7.300 ACTIVE RWS FAILURE

(RBT GEN/X2R4 - ALL/FIN 1/SPN)

67 | Recovery Options

Is the loss of the JOINT
SELECT Switch
functionality acceptable for
the planned operations?

Yes No

T 0

68 | Brake Switch
Diagnostics

e Toggle the SSRMS
Brake Switch 3 times to
both positions.

o Hold switch position for
10 seconds while
monitoring the results on
the PCS.

MSS: LAP5(LAS5) DC
|Lab(Cup) DCP Status|
‘BRAKES’

Single ¥’ appears
persistently when switch is
in the neutral position.

> 69 | DCP failure. Brake

Switch failed. Loss of
ability to transition affected
RWS to Active.

Page 10 of 11 pages

Single V' appears for
Brakes Off.

70 | DCP or Cable

Single V' appears for
Brakes On.

DCP or Cable

None of the above.

" | Harness failure.

BRAKES ON switch
contact failed open. The
BRAKES ON command
will execute nominally.
However, if the switch is
held in the BRAKES ON
position for 2 seconds the
RWS will drop to backup
and the SSRMS will Safe.

\/

Harness failure. BRAKES
sw OFF contact failed
open. Ability to remove
brakes using failed RWS

is lost.
v

72 | Recovery Options

Is the inability to remove
brakes acceptable for the
planned operations?

Yes No

@

This step must be
performed by the
crew.
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MSS 7.300 ACTIVE RWS FAILURE
(RBT GEN/X2R4 - ALL/FIN 1/SPN) Page 11 of 11 pages
5|7 ]18]28]32]
3539|4248 53|57 @)
If failed workstation
60 7 72
| 5 | 6 | 10 | 11 |24 | 65] 6769 status remains in
Backup in the CCS
y after power is
73 | Disable Failed RWS 74 | Transition to Alternate removed, expect
> RWS ‘RIE - i
MSS: LAS5(LAPS5) Pwr gég olrhi? x&g’ €
Dn For the Alternate RWS Comm Fail' when
[LAS5(LAP5 Power Down| e Perform {6.332 MSS powering up the
e cmd ‘G. CB Ext2(1) Bus POWERUP}, steps 1 alternate RWS.
Comm’ — Inhibit (SODF: RBT GEN:
e cmd ‘H. CEU’ - Open NOMINAL), then:
Ground will perform
1 129136 139]40]42 requir_ed cleanup of
75 |Assert Active the failed RWS.
431481495152 |54
For the affected RWS
551561596067 MSS: LAS5(LAP5) CEU
68 |71]72 Mode: CEU Mode
e cmd ‘Cupola(LAB) — SCR 24574, 28414
Active No @
76 | Assert Active Is the RWS Active? 77 | Checkpt Data Reset
For the affected RWS Yes o Perform {8.104 MSS
MSS: LAS5(LAP5) CEU CHECKPOINT DATA
Mode: CEU Mode 8 |25 26 | 77 RESET}, all (SODF: RBT
e cmd ‘Cupola(LAB) — GEN: CORRECTIVE),
Active v \ y \ then:
Is the RWS Active? 'S 78 | Complete Recovery e Perform {6.332 MSS
POWERUPY, steps 3t0 5
No For the THC and RHC as required (SODF: RBT
o Deflect the HC to GEN: NOMINAL), then:
hardstop in positive and - -
negative directions for all MSS: Video: Video
axes. Overview:
o Configure cameras and
overlays as required. ¢ Repeat the following for
all destinations to which
an SSRMS or MBS
\ Camera is routed:
79 o sel ‘Destination Icon’
e cmd ‘Deroute Video
e Goto {7.001 MSS : L
FAILURE RESPONSE Signal” — Deroute
AND RECOVERY},
block 75 (SODF: RBT
GEN: RECOVERY).
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MSS

C&W
ROBOTICS

C&W Messages

7.510 SSRMS LEE CAPTURE FAILURE

(RBT GEN/X2R4 - ALL/FIN/SPN)

.00,

with ‘Rxx-..." in
the Text

1 | Signatures
Failure occured during

PDGF derigidization.

2 I LEE is secured to
PDGF.

Page 1 of 18 pages

®

LEE Capture
Does Not 1
Complete.

Nominal Config:
Active RWS.

SSRMS Operational
with brakes Off.

If SSRMS is based
on MBS, MBS
powered on both
strings and
Operational on one
string.

If SSRMS is based
on ISS PDGF, SO
and EXT MDMs
configured for
SEPS control.

‘R30 - SSRMS LEEMM

3 ]

Cmd Termination Msw
Consistency Fail’ message|
received.

‘R30 - SSRMS LEE Latch

Motion Detect Msw Fail’
message received.

MSS: SSRMS: CW
Summ Robotics
Caution & Warning
Summary

‘R3S - SSRMS LEE ...’
message received.

MSS: SSRMS: CW
Summ Robotics
Caution & Warning
Summary

Any of the following
messages were received:
‘R3P - SSRMS LEE
Uncommanded Payload
Release’

or

‘R3Q - SSRMS LEE
Uncommanded
Derigidize’

or

‘R3R - SSRMS LEE
Uncommanded Latch
Release’

MSS: SSRMS: Tip LEE

SSRMS Tip LEE

Are either of the following
true:

‘Carriage’ Tension between
1000 N and 5050 N at the
end of rigidization and
‘Carriage’ Retract — blue

or

‘Carriage’ Tension between
1000 N and 5050 N at the
end of latch extension?

\i ()

4 | Latch Motion Detection
Microswitch failure

Determine the failed state of]
the Microswitch

Yes No
o

Motion Detection — True

Motion Detection — False
and calibrated capture
required

None of the above.

Motion Detection — False
and calibrated capture not

g @

required

r ®

5 | Calibration Check

MSS: SSRMS: Tip LEE

SSRMS Tip LEE

‘LEE Mechanisms’ —
Calibrated?

No

19

13

©)

{7.001 MSS
FAILURE
RESPONSE AND
RECOVERY}, block
125 (SODF: RBT
GEN:
MALFUNCTION)

©)

Unless otherwise
indicated, all
displays in the
procedures are on
the PCS.

Throughout this
procedure, MSS
commands should
not be issued while
the trigger is hot.
To change the
configuration of the
system, safe to exit
LEE operations
(SCR 14662).

O)

SCR 25421

®

Latch Motion
Detection
Microswitch status is
only available on the
ground.

®

If calibration is lost,
completing the
capture to hardstops
will result in loss of
uncommanded
derigidization
monitoring. Also, if
mating is required,
checkpoint data
must be reset. This
procedure gives
steps to do so.

19 APR 05

257

16041.doc



MSS 7.510 SSRMS LEE CAPTURE FAILURE
(RBT GEN/X2R4 - ALL/FIN/SPN) Page 2 of 18 pages
358 4|9
/ y @
6 | Calibrated Capture 7 | String Switch A locked joint will
not be limped if
MSS: SSRMS: [SSRMS e Perform {8.107 SSRMS SSRMS ispin Manual
e Enter Mode — Stgndby (Verify blue) SWITCH TO mode when “All
MSS: SSRMS: Limp REDUNDANT(PRIME) Limp” command is
SSRMS Limp STRING},.aII (SODF: issued (SCR
o cmd All Limp (Verify Limp — blue) RBT GEN: 29341).
MSS: SSRMS: Tip LEE CORRECTIVE), then:
SSRMS Tip LEE MSS: SSRMS: SSRMS
If ‘Snare’ Close — gray Safing _
« cmd Close P Slow, Soft Stops SSRMS Safing
e cmd Confirm ¢ cmd Remove
e TRIGGER — press (hold until ‘Snare’ * BRAKES SSRMS —
Brakes — On) (12 s max) OFF_ ]
o Verify ‘Snare’ Close — blue MSS: SSRMS: [SSRMS
» Verify Capture — blue If ‘Override or limp or
. . - I prompt displayed
If ‘Carriage’ Derigidize — blue cance
e cmd ‘Carriage’ Retract » Slow, Soft aor;gFSSRMS Brakes not
. S:r?gs(:onﬁrm MSS: SSRMS: Brake
e TRIGGER — press (hold until ‘Carriage’ CI)B\;Zrkrtla("seOverride
Brakes — On)
Verify ‘Carriage’ Tension > 4000 N e cmd Remove Brakes
* (geonsymaf;l(;rlage ension (Verify Standby — blue)
If ‘Carriage’ Tension < 4000 N and
Derigidize — gray \
e cmd ‘Carriage’ Retract » Slow, Hard 8 | Calibration Check
St -
. omy Confirm MSS: SSRMS: Tip LEE
e TRIGGER — press (hold until ‘Carriage’ ISSRMS Tip LEE I
Brakes — On) ‘LEE Mechanisms’ —
o Verify ‘Carriage’ Tension > 4000 N (90 s Calibrated?
max) Yes No
If ‘Latch’ Latch — gray and latching
required
e cmd ‘Latch’ Latch » Slow, Soft Stops
e cmd Confirm
e TRIGGER — press (hold until ‘Latch’
Brakes — On) (65 s max)
* Verify Latch — blue
If ‘Umbilical’ Mate — gray and umbilical
mating is required
e cmd ‘Umbilical’ Mate
e cmd Confirm
e TRIGGER — press (momentarily)
o Verify ‘Umbilical’ Mate — blue
o Verify ‘Connector Continuity’ Prime —
Yes
o Verify Redundant — Yes (10 s max)
MSS: SSRMS: Limp
SSRMS Limp
e cmd None Limp (Verify Standby — blue)
? Y
Was the capture completed successfully
No
\
9 | String Availability
Has the operational SSRMS ~ |Yes| 10 |
string been switched already? | Additional
No troubleshooting required.
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MSS 7.510 SSRMS LEE CAPTURE FAILURE
(RBT GEN/X2R4 - ALL/FIN/SPN) Page 3 of 18 pages
+]e]
— A - @ - - §c>alibration is lost,
11 | Calibration Requirement 12 | String Switch completing the
Complete capture uncalibrated, |No e Perform {8.107 SSRMS ca_ll;ljture Itto h?rdsto$s
instead of releasing and SWITCH TO nvéc;enjrliwlr? dgdss 0
recalibrating? REDUNDANT(PRIME) derigidization
2 12 Yes gg?lggi‘l:a” (SODF: monitoring. Also, if
CORRECTIVE), then: mating is required,
’ v @ ! : checkpoint data
- MSS: SSRMS: SSRMS must be reset. This
13 | Uncalibrated Capture Safing procedure gives
MSS: SSRMS: [SSRMS SSRMS Safing steps to do so.
e Enter Mode — Standby e cmd Remove
&/Segystg‘;f,\)ﬂs, Lim « BRAKES SSRMS — @
S P OFF A locked joint will
S MSS: SSRMS: [SSRMS] not be limped if
e cmd All Limp (Verify Limp — SSRMS is in Manual
blue) If ‘Override or limp or mode when All Limp
. T cancel’ prompt displayed command is issued
,\gSSSRN?SSiSLETElp LEE and Brakes not OFF (SCR 29341).
MSS: SSRMS: Brake
If ‘Snare’ Close — gray Override
e cmd ‘Snare’ Close » Hard Brakes Override
. f::gscznﬁ’:omw’ Hard Stops e cmd Remove Brakes
Verify Standby — blue
e TRIGGER — press (hold until (Verify y )
‘Snare’ Brakes — On)
(12 s max)
¢ Verify Close — blue
o Verify Capture — blue
If ‘Carriage’ Tension < 4000 N
e cmd ‘Carriage’ Retract »
Hards Stops » Slow, Hard
Stops
e cmd Confirm
e TRIGGER — press (hold until
‘Carriage’ Brakes — On) (90 s
max)
» Verify Carriage’ Tension >
4000 N
If ‘Latch’ Latch — gray and
latching is required
e cmd ‘Latch’ Latch » Hard
Stops » Slow, Hard Stops
e cmd Confirm
e TRIGGER — press (hold until
‘Latch’ Brakes — On)
(65 s max)
o Verify ‘Latch’ — blue
MSS: SSRMS: Limp
SSRMS Limp
e cmd None Limp (Verify
Standby — blue)
Was capture completed Yes
successfully?
No
\
14 | String Availability
Has the operational SSRMS ~ [Yes| 15
string been switched already? Additional
No troubleshooting required.
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MSS

7.510 SSRMS LEE CAPTURE FAILURE

(RBT GEN/X2R4 - ALL/FIN/SPN)

R

16 | Uncalibrated Release and Recalibration

MSS: SSRMS: Limp
SSRMS Limp

e cmd All Limp (Verify Limp — blue)

MSS: SSRMS: Tip LEE: [SSRMS Tip LEE]

If ‘Latch’ Unlatch — gray

e cmd ‘Latch’ Unlatch » Hard Stops » Slow,
Hard Stops

e cmd Confirm

e TRIGGER — press (hold until ‘Latch’
Brakes — On) (65 s max)

o Verify ‘Latch’ Unlatch — blue

If Carriage Derigidize — gray

e cmd ‘Carriage’ Extend » Hard Stops »
Slow, Hard Stops

e cmd Confirm

e TRIGGER — press (hold until Derigidize —
blue) (20 s max)

o Verify Derigidize — blue

e cmd Terminate

If ‘Snare’ Open — gray

e cmd ‘Snare’ Open » Hard Stops » Slow,
Hard Stops

e cmd Confirm

e TRIGGER — press (hold until ‘Snare’
Brakes — On) (12 s max)

o Verify ‘Snare’ Open — blue

If ‘Carriage’ Extend — gray

e cmd ‘Carriage’ Extend » Hard Stops »
Slow, Hard Stops

e cmd Confirm

e TRIGGER — press (hold until ‘Carriage’
Brakes — On) (90 s max)

o Verify Extend — blue

MSS: SSRMS: Limp:

e cmd None Limp (Verify Standby — blue)
MSS: SSRMS:

e Enter Mode — Manual (Verify Manual — blue)
MSS: SSRMS: Manual: Joint Lock

e Lock the joint that was originally locked
during the capture.

e Back off until clear of GF pin.

MSS: SSRMS: Tip LEE

e cmd ‘LEE Mechanism’ Calibrate

e cmd Confirm

e TRIGGER — press (momentarily)

» Verify ‘LEE Mechanisms’ — Calibrated
(340 s max)

Were the steps completed successful?

No

Page 4 of 18 pages

]

A Calibrate
command may be
aborted by a
‘SSRMS LEE LEU
Mtr Velocity
Runaway’ Robotics
Advisory message
and the MSS safed
if one of the three
LEE mechanisms
was initially located
at the hardstop
position. If safing
occurs, cancel
safing and
command Calibrate
again (SCR 20379).

®

When extending
until derigidize —
blue, the trigger
must be released
once the derigidize
indication turns blue.
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MSS

7.510 SSRMS LEE CAPTURE FAILURE
(RBT GEN/X2R4 - ALL/FIN/SPN) Page 5 of 18 pages

17 | String Availability
Has the operational Yes| 18
SSRMS string been " | Additional
switched already? troubleshooting required.
No
4 |36
\ A

19 | String Switch

e Perform {8.107 SSRMS
SWITCH TO
REDUNDANT(PRIME)
STRING}, all (SODF:
RBT GEN:
CORRECTIVE), then:

MSS: SSRMS: SSRMS
Safing

e cmd Remove

o BRAKES SSRMS — OFF
MSS: SSRMS

If ‘Override or limp or

cancel’ prompt displayed

and Brakes not OFF
MSS: SSRMS: Brake
Override

Brakes Override

o cmd Remove Brakes
(Verify Standby — blue)
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7.510 SSRMS LEE CAPTURE FAILURE

(RBT GEN/X2R4 - ALL/FIN/SPN)

|I24
\

®

20 | Hard Stops Release After ‘R3S ...’

MSS: SSRMS: Limp
e cmd All Limp (Verify Limp — blue)
MSS: SSRMS: Tip LEE

SSRMS Tip LEE

If ‘Latch’ Unlatch — gray

e cmd ‘Latch’ Unlatch » Hard Stops » Slow,
Hard Stops

e cmd Confirm

e TRIGGER — press (hold until ‘Latch’
Brakes — On) (65 s max)

o Verify ‘Latch’ Unlatch — blue

If ‘Carriage’ Derigidize — gray

e cmd ‘Carriage’ Extend » Hard Stops »
Slow, Hard Stops

e cmd Confirm

TRIGGER — press (hold until Derigidize —

blue) (20 s max)

o Verify Derigidize — blue

e cmd Terminate

If ‘Snare’ Open — gray

e cmd ‘Snare’ Open » Hard Stops » Slow,
Hard Stops

e cmd Confirm

TRIGGER — press (hold until ‘Snare’

Brakes — On) (12 s max)

o Verify ‘Snare’ Open — blue

If ‘Carriage’ Extend — gray

e cmd ‘Carriage’ Extend » Hard Stops »
Slow, Hard Stops

e cmd Confirm

e TRIGGER — press (hold until ‘Carriage’
Brakes — On) (90 s max)

* Verify Extend — blue

MSS: SSRMS: Limp

e cmd None Limp (Verify Standby — blue)
MSS: SSRMS

e Enter Mode — Manual (Verify Manual — blue)
MSS: SSRMS: Manual: Joint Lock
Joint Lock

e Lock the joint that was originally locked
during the capture.

e Back off until clear of GF pin.

Was the release completed successfully?

Yes

Page 6 of 18 pages

NO

©)

When extending
until derigidize —
blue, the trigger
must be released
once the derigidize
indication turns blue.
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21 | String Availability

Has the operational SSRMS Ye=s 22 | LEE mechanical 23
string been switched failure. Additional

Y

already? troubleshooting required.

No

Y
24 | String Switch

e Perform {8.107 SSRMS
SWITCH TO
REDUNDANT(PRIME)
STRING}, all (SODF:
RBT GEN:
CORRECTIVE), then:

MSS: SSRMS: SSRMS
Safing

SSRMS Safing

e cmd Remove

(DCP)
o BRAKES SSRMS —
OFF
MSS: SSRMS

If ‘Override or limp or

cancel’ prompt displayed

and Brakes not OFF
MSS: SSRMS: Brake
Override

Brakes Override

e cmd Remove Brakes
(Verify Standby — blue)
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-
A Calibrate
25 | String Change Status command may be
Has the operational SSRMS| Yes _ |26 |Alternate String ?;s?gfﬂdsbﬁ/& LEU
string been switched Checkout -
already? Mtr Velocity
- v MSS: SSRMS: Tip LEE Runaway’ Robotics
* ° SSRMS Tip LEE Advisory message
- - and the MSS safed
27 | Diagnostics If ‘LEE Mechanisms’ — Not if one of the three
e SAFING — SAFE Calibrated ) LEE mechanisms
MSS: SSRMS:  cmd ‘LEE Mechanism’ was initially located
Diagnostic Calibrate at the hardstop
SSRMS Diagnostics * cmd Confirm position. If safing
. lsel Tip LEE’gLEE | e TRIGGER — press occurs, cancel
« omd ‘Unit Test Units (momentarily) safing and
MSS: SSRMS: Di ¢ Verify ‘LEE Mechanisms’ — command Calibrate
Log - biscrete Calibrated (340 s max) again (SCR 20379).
MSS Discrete Log e cmd Checkout » Slow
. - - - d Confirm
Are any ‘Diagnostic Test: |No | 28 | Diagnostics Passed °cm
SSRMS Tip LEE ... Failed' [ | * TRIGGER — press
messages displayed? MSS: SSRMS: SSRMS (momentarily)
Yes Safing » Verify Checkout
SSRMS Safing completed (440 s max)
29 | Electrical failure on * cmd Remove Were the steps completed
. 2
current string. MSS: SSRMS: Tip LEE successfully (440 s max)?
SSRMS Tip LEE iYeS i No
If ‘LEE Mechanisms’ — Not
; 7 2
/ Calibrated
30 | Diagnostics Failed e cmd ‘LEE Mechanism’
Calibrate
e Perform {8.107 SSRMS e cmd Confirm
SWITCH TO e TRIGGER — press
REDUNDANT(PRIME) (momentarily)
STRING}, _a” (SODF: e Verify ‘LEE Mechanisms’
E(B)LSEEE‘-TIVE) hen — Calibrated (340 s max)
e cmd Checkout » Slow
I\S/Ian;.gSSRMS. SSRMS e cmd Confirm
- e TRIGGER — press
SSRMS Safing (momentarily)
* cmd Remove e Verify Checkout
(DCP) completed (440 s max)
e BRAKES SSRMS —
. Were the steps completed
SIEeF) (Verify Standby — successfully?
No
MSS: SSRMS: Tip LEE
SSRMS Tip LEE
If ‘LEE Mechanisms’ — Not
Calibrated
e cmd ‘LEE Mechanism’
Calibrate
e cmd Confirm
e TRIGGER — press
(momentarily)
o Verify ‘LEE Mechanisms’
— Calibrated (340 s max)
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®
A Calibrate
31 | Switch SSRMS String command may be
and Reattempt aborted by a
Checkout ‘SSRMS LEE LEU
« Perform {8.107 SSRMS Mtr Velocity
SWITCH TO RUn_aWay Robotics
REDUNDANT(PRIME) Advisory message
STRING}, all (SODF: and the MSS safed
RBT GEN: if one of the three
CORRECTIVE), then: LEE mechanisms
was initially located
MSS: SSRMS: SSRMS at the hardstop
Safing position. If safing
SSRMS Safing occurs, cancel
e cmd Remove safing and
command Calibrate
(DCP) again (SCR 20379).
¢ BRAKES SSRMS —
OFF (Verify Standby —
blue)
MSS: SSRMS: Tip LEE
SSRMS Tip LEE
If ‘\LEE Mechanisms’ — Not
Calibrated
e cmd ‘LEE Mechanism’
Calibrate
e cmd Confirm
e TRIGGER — press
(momentarily)
o Verify ‘LEE Mechanisms’
— Calibrated (340 s max)
e cmd Checkout » Slow
e cmd Confirm
e TRIGGER — press
(momentarily) 26
» Verify Checkout -
completed (440 s max)
Were the steps completed [NO | 3 | Mechanical failure.
successfully? '
‘Yes
\
33 | Electrical failure on 34
original string. Additional
troubleshooting required.
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®
@ If calibration is lost,
35 | Microswitch or | 36 completing the
loadcell failure. MSS: SSRMS: Tip LEE capture to hardstops
SSRMS Tip LEE will result in loss of
- - uncommanded
Do either of the following derigidization
fapply: o monitoring. Also, if
LEE Mechanisms’ — mating is required,
Calibrated checkpoint data
or must be reset.
It is preferable to complete No
capture uncalibrated,
instead of switching strings,
releasing, and The carriage
recalibrating? position is only
Yes available on the
A ground.
37 | Failure Determination
MSS: SSRMS: Tip LEE
SSRMS Tip LEE
‘Snare’ Close — gray and
Capture — blue
‘Carriage’ Retract — gray,
and Carriage position 41
>23.0cm
‘Carriage’ Retract — blue,
Tension > 5950 N
‘Carriage’ Retract — blue, 38 | Loadcell failure
Tension <1000 N
‘Latch’ Latch — gray,
Unlatch — gray —>|E| Y
‘Connector Continuity’ 45
Prime — No or Redundant —
No and ‘Umbilical’ Mate —
blue at the end of mating
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Page 11 of 18 pages

39 | Close microswitch
failed.

»

40 | Complete Capture

MSS: SSRMS: Limp

SSRMS Limp
e cmd All Limp (Verify
Limp — blue)

MSS: SSRMS: Tip LEE

SSRMS Tip LEE

If ‘Carriage’ Retract — gray

e cmd ‘Carriage’ Retract »
Hards Stops » Slow,
Hard Stops

e cmd Confirm

e TRIGGER — press (hold
until ‘Carriage’ Brakes —
On) (90 s max)

» Verify ‘Carriage’ Retract
— blue

If ‘Latch’ Latch — gray and

latching is required

e cmd ‘Latch’ Latch »
Hard Stops » Slow,
Hard Stops

e cmd Confirm

e TRIGGER — press (hold
until ‘Latch’ Brakes — On)
(65 s max)

o Verify ‘Latch’ — blue

MSS: SSRMS: Limp

SSRMS Limp

e cmd None Limp (Verify

Standby — blue)
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37 | 64
\
41 | Retract microswitch 42 | Latch microswitch
failed. failed.
69 | 38 \
Y v 43 Yes| 44 | Unlatch and Switch
i : > SSRMS Strings
45 [ Capture Continuation Is umbilical mating
- required? MSS: SSRMS: Tip LEE
MSS: SSRMS: Tip LEE No SSRMS Tip LEE
SSRMS Tip LEE e cmd ‘Latch’ Unlatch »
If ‘Latch’ Latch — gray and Hard Stops » Slow,
latching is required Hard Stops
MSS: SSRMS: Limp e cmd Confirm
SSRMS Limp e TRIGGER — press (hold
e cmd All Limp (Verify until ‘Latch’
Limp — blue) e Brakes — On) (65 s max)
MSS: SSRMS: Tip LEE . ?;ﬁrelfy Latch’ Unlatch —
SSRMS Tip LEE
e cmd ‘Latch’ Latch » e Perform {8.107 SSRMS
Hard Stops » Slow, SWITCH TO
Hard Stops REDUNDANT(PRIME)
e cmd Confirm STRING}, all (SODF:
e TRIGGER — press (hold RBT GEN:
until ‘Latch’ CORRECTIVE), then:
\B/raﬁe?L‘ OL‘? (6; S max) MSS: SSRMS: SSRMS
o Verify ‘Latch’ — blue Safing
MSS: SSRMS: Limp SSRMS Safing
SSRMS Limp e cmd Remove
e cmd None Limp (Verify
Standby — blue)
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46 | Connector Continuity
e Perform {8.107 SSRMS
SWITCH TO
REDUNDANT(PRIME)
STRING}, all (SODF:
RBT GEN:
CORRECTIVE), then:
MSS: SSRMS: Tip LEE
SSRMS Tip LEE
‘Connector Continuity’ No | 47
Prime — Yes and > .
Additional
Redundant - Yes? troubleshooting required.
Yes
4
48 | Failed connector
continuity indication on
original string.
\
49 | Remove Safing 50 | Loadcell failure.
MSS: SSRMS: SSRMS
Safing
SSRMS Safing \
e cmd Remove 51 |Capture Continuation
MSS: SSRMS: Limp
SSRMS Limp
e cmd All Limp (Verify
Limp — blue)
MSS: SSRMS: Tip LEE
SSRMS Tip LEE
e cmd ‘Carriage’ Retract »
Hards Stops P Slow,
Hard Stops
e cmd Confirm
¢ TRIGGER — press (hold
until ‘Carriage’ Brakes —
On) (90 s max)
If ‘Latch’ Latch — gray and
latching is required
e cmd ‘Latch’ Latch »
Hard Stops » Slow,
Hard Stops
e cmd Confirm
e TRIGGER — press (hold
until ‘Latch’ Brakes — On)
(65 s max)
o Verify ‘Latch’ — blue
MSS: SSRMS: Limp
SSRMS Limp
e cmd None Limp (Verify
Standby - blue)
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@
When extending
52 | Calibration Check until Derigidize -
MSS: SSRMS: Tip LEE f:‘d; Lheergigiié g
SSRMS Tip LEE once the derigidize
‘LEE Mechanisms’ — No | 53 | Mating Requirement indication turns blue.
Calibrated? > - Fully extending the
MSS: SSRMS: Tip LEE 13| 40| 43 carriage while the
Yes SSRMS Tip LEE I P SSRMS is braked
Mating required and No Lna)é caus?j
‘Umbilical’ Mate — gray? ardware damage.
Yes
v  /  / The UMB Status is
- A only available on the
54 | Hardstops Latching 55 | Derigidize ground
- = Requirement '
MSS: SSRMS: Tip LEE
SSRMS Tip LEE MSS: SSRMS: Tip LEE
e cmd Latch Latch » Hard SSRMS Tip LEE
Stops P Slow, Hard Derigidization required and
Stops ‘Carriage’ Derigidize —
e cmd Confirm gray?
e TRIGGER — press (hold N v
until ‘Latch’ Brakes — On) 0 es
(10 s max)
* Verify Mate — blue, m @
‘Connector Continuity’ 56 | Extending to Derigidize
Prime — Yes and
Redundant — Yes MSS: SSRMS: Tip LEE
SSRMS Tip LEE
76 e cmd ‘Carriage’ Extend »
Hard Stops » Slow,
v v Hard Stops
- - e cmd Confirm
57 | Mating Requirement o TRIGGER — press (hold
MSS: SSRMS: Tlp LEE until Derigidize b que)
SSRMS Tip LEE (20 s max)
N e cmd Terminate
‘Umbilical’ Mate — gray and [N©
i ired?
mating required? 6 55
Yes
‘ . , @
58 | Soft Stops Mating _ |59 Derigidize requirement _ | 60 Umbilical Status Check
MSS: SSRMS: Tip LEE MSS: SSRMS: Tip LEE Mating required and
SSRMS Tip LEE SSRMS Tip LEE checkpoint data indicates
e cmd ‘Umbilical’ Mate ‘Carriage’ Derigidize — gray umbilicals are demated?
 cmd Confirm and derigidization required? No Yes
e TRIGGER — press
(momentarily) Yes No
o Verify Mate — blue
* Verify ‘Connector Y
Continuity’ Prime — Yes —
 Verify Redundant — Yes 61 | Derigidizing
(10 s max) MSS: SSRMS: Tip LEE
SSRMS Tip LEE
e cmd ‘Carriage’ Derigidize
» Slow
e cmd Confirm
e TRIGGER — press
(momentarily)
o Verify Derig — blue
(90 s max)
63
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.

62 | Configure Checkpoint

Page 15 of 18 pages

EEE

63 | Complete Recovery

Data

Perform {8.270 GROUND

MSS CHECKPOINT DATA

RESET}, step 7 (SODF:

GND SPT), then:

e Set 'SSRMS’ Payload —
Captured

e Set ‘'SSRMS’ Umbilical —
Mated

e Set ‘SSRMS’ Effector —
Captive

o Set all other fields to their
current values from
telemetry.

i

MSS: SSRMS: CW
Summ Robotics
Caution & Warning
Summary

‘R3R - SSRMS LEE
Uncommanded Latch
Release’ annunciated.

(DCP)
e SAFING > SAFE

¢ Reload currently selected
Loaded Payload file.

MSS: SSRMS: SSRMS
Safing

SSRMS Safing

e cmd Remove

(DCP)
e BRAKES SSRMS - OFF
MSS: SSRMS

If ‘Override or limp or

cancel’ prompt displayed

and Brakes not OFF
MSS: SSRMS: Brake
Override

Brakes Override

e cmd Remove Brakes
(Verify Standby — blue)

e Continue nominal
operations.

MSS: SSRMS: Tip LEE

o] 65 | GF Secured. Snares

SSRMS Tip LEE

‘Latch’ Latch — blue

MSS: SSRMS: CW
Summ Robotics
Caution & Warning
Summary

Both ‘R3P - SSRMS LEE
Uncommanded Payload
Release’ and ‘R3Q -
SSRMS LEE
Uncommanded Derigidize’
received.

may no longer be rigidized
to PDGF. Latches
maintain rigidization.

A

‘R3P - SSRMS LEE
Uncommanded Payload
Release’ and ‘R3N -
SSRMS LEE Snare Brk
Slip’ received.

o] 66 [ Mechanical failure.

‘R3P - SSRMS LEE
Uncommanded Payload
Release’ received.

‘R3Q - SSRMS LEE

67 | Mechanical failure.

Uncommanded Derigidize’
and ‘R3N - SSRMS LEE
Rigidize Brk Slip’ received.

None of the above.

A

69 | Loadcell failure.

[]

Additional
troubleshooting required.

@

This step is
performed by the
ground.

Cycling safing is
required to enable
Uncommanded
derigidization
detection in the
software.
Reloading the
loaded payload file
is required to set the
correct FOR in
SACS for failed
retract Microswitch
scenarios.

If the brake override
was issued in this
block, it will be
required for all
subsequent brake
release operations
until the payload is
released.
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70 | Switch SSRMS Strings

e Perform {8.107 SSRMS
SWITCH TO
REDUNDANT(PRIME)
STRING}, all (SODF:
RBT GEN:
CORRECTIVE), then:

MSS: SSRMS: SSRMS
Safing

SSRMS Safing

e cmd Remove

(DCP)

o BRAKES SSRMS —
OFF
MSS: SSRMS

If ‘Override or limp or

cancel’ prompt displayed

and Brakes not OFF
MSS: SSRMS: Brake
Override

Brakes Override

e cmd Remove Brakes
(Verify Standby — blue)

®

Page 16 of 18 pages

71 | Uncalibrated Release

\

MSS: SSRMS: Limp
SSRMS Limp

e cmd All Limp (Verify Limp — blue)

MSS: SSRMS: Tip LEE: [SSRMS Tip LEE

If ‘Latch’ Unlatch — gray

e cmd ‘Latch’ Unlatch » Hard Stops » Slow,
Hard Stops

e cmd Confirm

e TRIGGER — press (hold until ‘Latch’
Brakes — On) (65 s max)

o Verify ‘Latch’ Unlatch — blue

If Carriage Derigidize — gray

e cmd ‘Carriage’ Extend » Hard Stops »
Slow, Hard Stops

e cmd Confirm

e TRIGGER — press (hold until Derigidize —
blue) (20 s max)

» Verify Derigidize — blue

e cmd Terminate

If ‘Snare’ Open — gray

e cmd ‘Snare’ Open » Hard Stops » Slow,
Hard Stops

e cmd Confirm

e TRIGGER — press (hold until ‘Snare’
Brakes — On) (12 s max)

o Verify ‘Snare’ Open — blue

If ‘Carriage’ Extend — gray

e cmd ‘Carriage’ Extend » Hard Stops »
Slow, Hard Stops

e cmd Confirm

e TRIGGER — press (hold until ‘Carriage’
Brakes — On) (90 s max)

* Verify Extend — blue

MSS: SSRMS: Limp:

e cmd None Limp (Verify Standby — blue)
MSS: SSRMS:

e Enter Mode — Manual (Verify Manual — blue)
MSS: SSRMS: Manual: Joint Lock

e Lock the joint that was originally locked
during the capture.

e Back off until clear of GF pin.

i1

©)

When extending
until derigidize —
blue, the trigger
must be released
once the derigidize
indication turns blue.
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Q)
@ A locked joint will
72 | Calibration |73 | Capture Reattempt not be limped if
MSS: SSRMS: Tip LEE e Maneuver to within iisgﬂv%rimmnual
SSRMSTip LEE] grapple envelope. Limp” command is
* emd LEE Mechanism MSS: SSRMS: Limp issued (SCR
, SSRMS Limp 29314).
e cmd Confirm d Al L Verif
e TRIGGER — press ¢ E.m bl imp (Verify
(momentarily) imp — blue)
. Verify ‘LEE Mechanisms’ MSS: SSRMS: Tip LEE A Calibrate
— Calibrated (340 s max) SSRMS Tip LEE command may be
o cmd ‘Snare’ Close » aborted by a
Slow, Soft Stops SSRMS LEE LEU
¢ c¢md Confirm Mtr Velocity
o TRIGGER — press Rgnaway‘ Robotics
. Advisory message
(momentarily)
o Verify ‘Snare’ Close — ff“:)dnctehgf'\t/lhisthsrg:d
blue (12 s max) LEE mechanisms
‘Snare’ Capture — blue? NO | 74 | Mechanical failure. was initially located
v Additional troubleshooting at the hardstop
es required. position. If safing
occurs, cancel
75 I Capture microswitch safing and
failure on original string. command Calibrate
again (SCR 20379).
\
76 | Capture Completion
MSS: SSRMS: Tip LEE
SSRMS Tip LEE
e cmd ‘Carriage’ Retract »
Slow, Soft Stops
e cmd Confirm
e TRIGGER — press (hold
until ‘Carriage’ Brakes —
On) (90 s max)
If latching required
e cmd ‘Latch’ Latch » Soft
Stops » Slow, Soft
Stops
e cmd Confirm
e TRIGGER — press (hold
until ‘Latch’ Brakes — On)
(65 s max)
* Verify ‘Latch’ — blue
MSS: SSRMS: Limp
SSRMS Limp
e cmd None Limp (Verify
Standby — blue)
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.

77 | Capture Maneuver

78 | Extending to Derigidize

MSS: SSRMS
SSRMS

e Enter Mode — Manual
(Verify Manual — blue)

MSS: SSRMS: Manual
Joint Lock

e Lock the joint that was
originally locked during
the capture.

y

MSS: SSRMS: Tip LEE

If Tension > 445 N and

Derigidize — gray

e cmd ‘Carriage’ Extend »
Hard Stops » Slow,
Hard Stops

e cmd Confirm

e TRIGGER — press (hold
until Derigidize — blue)
(20 s max)

e cmd Terminate

Derigidize — blue or

Yes

Page 18 of 18 pages

79

e Maneuver to within the
capture envelope.

T <445 N?
No
v @

80 | String Switch

e

e Perform {8.107 SSRMS
SWITCH TO
REDUNDANT(PRIME)
STRING}, all (SODF:
RBT GEN:
CORRECTIVE), then:

MSS: SSRMS: SSRMS
Safing

SSRMS Safing

e cmd Remove

MSS: SSRMS: Tip LEE

e cmd ‘Carriage’ Extend »
Hard Stops » Slow,
Hard Stops

e cmd Confirm

e TRIGGER — press (hold
until Derigidize — blue)
(20 s max)

e cmd Terminate

Derigidize — blue?

Yes

No
\

82 | Mechanical failure.

B

Additional

troubleshooting required.

o1 81 I Recovery complete.

@

When extending
until Derigidize —
blue, the trigger
must be released
once the derigidize
indication turns blue.
Fully extending the
carriage while
braking the SSRMS
may cause
hardware damage.
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MSS

C&W
Robotics

7.701 MSS VIDEO FAILURE

(RBT GEN/X2R4 - ALL/FIN/SPN)

{7.001 MSS FAILURE RESPONSE AND RECOVERY},
block 135 (SODF: RBT GEN: MALFUNCTION)

v ®

C&W messages
starting with
‘R6..’

MSS Video
Route/Deroute
Failure, Loss of
Video, or
Degraded Video

Nominal Config:
DCP powered in
correct sequence.

Monitor brightness
and monitor viewing
angle appropriate.

CVIUs powered.

AVU is not powered.

Sync is enabled on

both channels to
the MSS VDUs.

1 [Video Failure
Signature

MSS: SSRMS: CW
Summ Robotics:

Caution & Warning
Summary

Any messages starting with
‘R6..." currently in alarm.

Image degradation or loss
of video.

Route or deroute problem
to/from an RWS monitor.

2 ]
Loss or degradation of
video image.

Y

Lighting issues affecting the
image.

3 | Routing Status
Message

Image degradation not
related to lighting.

C&T:Video:

‘Last Attempted Route’
‘Status’

No video or frozen video.

No path available

Invalid command

28

Page 1 of 8 pages

No MSS response

Video sw failure

|

SCU not active or no CSR

5 | Video system issue.

available

No status message

No SCU currently active or
all EVSU 1 and 2 CSRs
currently in use.

6 | IVSU or EVSU Switch

7

failure. The ISVU/EVSU
sw configuration does not
match commanded.

\

e Coordinate with CATO
for troubleshooting the
USOS video system.

4 | DCP Camera Select
Button Checkout

(DCP)

While monitoring DCP

Status page on the PCS

e Depress and hold each
camera select button for
10 seconds.

[Lab (Cup) DCP Status|
‘Camera Select’

» Verify checkmark
appears for all buttons
when selected.

MSS: LAS5(LAP5) DCP:

Checkmark appears for all
camera select buttons?

No Yes
5

©)

Unless otherwise
indicated all displays
in this procedure are
on the PCS.
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MSS 7.701 MSS VIDEO FAILURE
(RBT GEN/X2R4 - ALL/FIN/SPN) Page 2 of 8 pages
8 | MSS did not respond 9 | The source and or
to a route/deroute destination for the
command within 60 route/deroute is not valid.
seconds.
Y l
10 11 I
o Verify the VDU o Reference {9.907
associated with the MSS/ISS CAMERA
camera is powered On. NUMBER TABLE}
e Reattempt route/deroute. (SODF: RBT GEN:
REFERENCE) to verify
source and destination
DCPL ID, and reattempt
route/deroute.
12 | Lighting problem.
\
13 »| 14 | Too much light.
Image washed out or a hot
spot in the image. +
Not enough light or image 15 | Not enough light. 16
too dark. _
e Panltilt to remove hot
v spot from image.
e Turn off light in the FOV
17 causing the hot spot.
e Ensure the camera’s light e Change camera settings
is On. to counteract the hot spot
o Use other camera lights (Peek, Avg, Norm, or
as spot lights. manually adjust Iris and
o Verify that camera is not shutter speed).
pointed at black space. o Wait for sun or reflection
o Adjust Gamma to .45 for to move out the FOV.
better view in shadowed
regions.
e Wait for sunrise.
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7.701 MSS VIDEO FAILURE

(RBT GEN/X2R4 - ALL/FIN/SPN)

18 | MSS Trunkline

C&T: Video: Video
Overview
‘MSS Trunklines’

¢ Note the MSS Trunkline
on which the affected
MSS Camera is routed

e Route the degraded
camera view to another
RWS Monitor.

©)

Is the video degraded on
both monitors?

19 | Monitor, monitor

Yes
\

20 | Power Cycle Affected
Camera

MSS: MBS: MBS Central
Camera Icon

MBS Camera

e cmd ‘Power’ Keep-Alive

MBS Camera

e cmd ‘Power’ On

cable, CVIU, or VGC
failure. Use other two

monitors.

Video still degraded?

Yes

2]

e Deroute the degraded
video from all
destinations.

e Make the trunkline in
block 18 unavailable.

* Route the original
camera view to the
original monitor.

Video still degraded?

21 | Transient.

Page 3 of 8 pages

No

23 | Camera failure.

24

o Make the trunkline in
block 18 available.

o Continue operations with
alternate cameras.

©

Power cycling the
monitor or RWS
may recover the
monitor or VGC
failure.
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MSS 7.701 MSS VIDEO FAILURE
(RBT GEN/X2R4 - ALL/FIN/SPN) Page 4 of 8 pages
-
@ Power the affected
25| VSC, VDU, or | 26 | Affected trunkline is 27 VDU to Keep-Alive
trunkline (MSS video cable |~ already unavailable. " |« Continue without the may recover the
or USOS video system) trunkline. trunkline for
failure. upstrream cameras.
28 | MSS Trunkline
Availability
C&T: Video: Video
Overview
Trunkline Useage
‘MSS Trunklines’
Are all MSS Trunklines | 'S5/ 29
occupied? e Free up an MSS
No Trunkline by derouting
A J camera view from all
30 | Clean Up Route Fail destinations.
e Perform the following for
the camera view just
routed:
MSS: MBS: MBS Central
Camera Icon
MBS Camera
«\‘Power’ Keep-Alive
«\‘Light’ Keep-Alive
MSS: MBS: VDU1
MSS VDUs
«/Keep-Alive
e cmd On
MSS: MBS: MBS Central
Camera Icon
MBS Camera
e cmd ‘Power’ On
C&T: Video: Video
Overview
Trunkline Useage 31
‘MSS Trunklines’
e Free up an external to
Are USOS trunklines 11 [Y€S|  internal USOS Trunkline
thru 16 occupied? (11 thru 16) by derouting
No camera view from all
destinations.
32
Cab RWS is the destination |l %3
- e Free up USOS
Cup RWSis the Trunklines 1, 2 or 10 by
destination. derouting a camera view
from all destinations.
4 A
34 |35
e Free up USOS " |« Route the desired
Trunklines 5, 6, 8, or 9 by camera view.
derouting camera view
from all destinations.
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7.701 MSS VIDEO FAILURE
(RBT GEN/X2R4 - ALL/FIN/SPN) Page 5 of 8 pages

Table 1.
Base = Lab DGF Base = MBS PDGF 1 or 2 Base = MBS PDGF 3 or 4
MS
Camera S -> EVSU | Camera MI’?LS > EVSU Camera MI’?LS > EVSU
T/L
EVSU EVSU EVSU
1 > 3 4 > 1 5 > 1
SSRMS EVSU | SSRMS EVSU | SSRMS EVSU
Cameras 2 > 2 Cameras 6 > 2 Cameras 7 > 2
EVSU EVSU EVSU
3 > 1 9 > 3 8 > 3
MBS EVSU | MBS EVSU | MBS EVSU
Camera 5 > 1 Camera 5 > 1 Camera 9 > 3
36 No | 37 | Monitor, monitor
Is the monitor ID blinking for cable harness, or VGC
the affected monitor. failure.
Yes

\J @

38 | VSC power supply
failure or USOS video

system failure.

B

e Coordinate with CATO
for troubleshooting the
USOS video system.

/

| 40]
C&T: Video: Video
Overview

Trunkline Useage

‘MSS Trunklines’

Is affected camera on more | Y€S 41
than one MSS Trunkline? » Deroute camera from all
No destinations.
\ MSS: MBS: MBS Central
42 Camera Icon
MBS Camera
e Route the source to a N ; .
different monitor. *V'Power’ Keep-Alive

Ves «\'Light' Keep-Alive
Was route successful? _>Iﬁl Transient. MSS: MBS: VDU1

MSS VDUs
«J/Keep-Alive
e cmd On
\ \ MSS: MBS: MBS Central
44 | DCP button failure. Camera |con

MBS Camera
e cmd ‘Power’ On
/ o Reattempt original route.

Y

4 No

45 |

* Reassign affected
cameras to different
DCPL numbers or use
PCS to route desired
camera.

®

VSC failure may
affect multiple MSS
Trunklines.

29 MAR 05
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MSS 7.701 MSS VIDEO FAILURE
(RBT GEN/X2R4 - ALL/FIN/SPN) Page 6 of 8 pages
B ®
Switching
46 SSRMS/MBS/POA
MSS: SSRMS: CW strings or forcing the
Summ Robotics: VDU to the alternate
Caution & Warning power source may
Summary recover the VDU.
Any of the following
messages in alarm: @
‘R6A...’ The Camera view
. : - may remain and will
R6C(D.E)...Sync... - 47 | still be controllable
‘R6G...PFM Sel...’ e Goto{7.702 MSS but will permanently
; ; CAMERA COMMAND occupy the current
R... FAILUREY}, block 1 MSS trunkline until
RE - | / (SODF: RBT GEN: power is removed
Other ‘R6’ message” y MALFUNCTION). from the VDU.
C&T: Video: Video
Overview
Trunkline Useage
‘MSS Trunklines’
\/ ¢ Note the MSS Trunkline
on which the affected
49 :
camera is routed
* Deroute affected camera.
e For affected VDU. e Deroute the affected
MSS: MBS: MBS Central camera.
Camera Icon Are all three ‘R6G’ Yes| 50 | VDU source select
MBS Camera . messages in alarm for " Iailure. Camera views
"/:P_OW‘?r' Keep-Alive affected VDU? upstream of the failed
*\'Light' Keep-Alive No VDU are lost whenever
MSS: MBS: VDU1 y the VDU is powered.
MSS VDUs 51 Power failed VDU to KA to
«/Keep-Alive e Coordinate with CATO to regain pass through
e cmd On make the trunkline in capability. The camera.
block 48 unavailable. view for the failed VDU is
MSS: MBS: MBS Central o Attempt to route the still available when the
Camera Icon affected camera to the VDU is powered.
MBS Camera original destination.
e cmd ‘Power’ On
e cmd ‘Light’ On (if
previously powered)
* Reroute affected camera.
Video is good or route was |Yes] 52 | Transient or
successful? erroneous indication.
No
53 | VDU, camera, or light
failure.
v ®
54 55 Yes| 56 | ACU On/Off discrete
If ‘R6F-...PFM Carrier...’ ‘R6A...Pwr Cntl Err’ line failure. Camera view
msg in alarm, message displayed? for affected VDU is lost.
For affected camera and No
™ 6O
MSS: MBS: MBS Central
Camera Icon ﬂ VDU failure causing .| 58 |
MBS Camera loss of ability to control the « Continue with other
e cmd ‘Power Keep-Alive VDU. cameras.
e cmd ‘Light’ Keep-Alive
MSS: MBS: VDU1
MSS VDUs
e cmd Keep-Alive
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7.701 MSS VIDEO FAILURE

(RBT GEN/X2R4 - ALL/FIN/SPN)

B

Was route successful?

60 [ VDU failure affecting

\

the trunkline in block 44.

61 [ VDU SWEP or VDU
source select failure.
Camera view associated
with the failed VDU is lost.

Page 7 of 8 pages

62
e Make the trunkline in
block 48 available.

* Deroute affected camera
from all destination.

63 |

For affected camera and VDU

MSS: MBS: MBS Central Camera Icon

e cmd ‘Power’ Keep-Alive
e cmd ‘Light’ Keep-Alive
MSS: MBS: VDU1

e cmd Keep-Alive

/

0)

64

‘R61...VGS Comm Shut
Down VGC..."” message

displayed?

| 65 | Yes| 66

RWS Power Cycle

No

Is the monitor required for
operations?

(DCP)
e SAFING > SAFE

No

/

o7]

e Continue operations with
other monitors.

5]

Is the Monitor/Video view
black?

] 69 | VGC failure causing

degraded video on
associated monitor.

Yes

\

0]
MSS: SSRMS: Overlay
‘Cupola(Lab) W/S’

For affected monitor

e cmd Video — Off

e cmd Video — On

Yes

Did video return?

*Yes

72
MSS: SSRMS: Overlay
Overlay Control
‘Cupola(Lab) W/S’

For affected monitor

e cmd Overlay — On

e cmd Quad 1 — Joint

e Perform {6.334 MSS
POWERDOWN} step 4
(SODF: RBT GEN:
NOMINAL), then:

e Perform {6.332 MSS
POWERUPY}, steps 1 and
2 (SODF: RBT GEN:
NOMINAL), then:

‘R6I ... VGS Comm Shut
Down...” message recurs?

Yes No

A

71 | Configure RWS

e Deflect THC and RHC to
Hardstops in positive and
negative directions for all
axes.

e Configure cameras and
overlays as required.
e Continue operations.

Did error recur?

73 | Transient.

Yes

74]

\J

e Continue operations.

@

The ground can
perform the
following if desired:

{8.260 MSS
POWERDOWN},
steps 5t0 6.4
(SODF: GND: RBT:
NOMINAL)

{8.250 MSS
POWERUPY}, steps
1.2 to 2 (SODF:
GND: RBT:
NOMINAL)
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MSS 7.701 MSS VIDEO FAILURE
(RBT GEN/X2R4 - ALL/FIN/SPN) Page 8 of 8 pages
75 | VGC failure. Loss of 76 | Power Up Alt RWS
overlay capability on If Alt RWS DCP Bypass
agsociated monitor. Video cable disconnected
will be lost on affected « Perform {6.114
monitor if its overlays are LAB(CUP) RWS UOP
commanded. BYPASS CABLE
¢ RECONFIGURATION},
step 2 (SODF: RBT GEN:
77 | Restore Video to the NOMINAL), then:
Monitor e Perform {6.332 MSS
POWERUPY}, steps 1 and
MSS: SSRMS: Overlay 2 (SODF: RBT GEN:
Overlay Control NOMINAL), then:
‘Cupola(Lab) W/S' * Deflect THC and RHC to
For affected monitor Hardstops in positive and
e cmd Video — Off negative directions for all
e cmd Video — On axes.
e Configure cameras and
overlays as required.
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8.101 MANUAL CAPTURE WITH CALIBRATED LEE
(RBT GEN/X2R4 - ALL/FIN 4/SPN)  Page 1 of 4 pages

1. SETUP
PCS MSS: SSRMS: Tip LEE: | SSRMS Tip LEE |

VLEE Mechanisms — Calibrated

*kkkkkkkkkkkkkkkkkkkkkkhkkkkkkhkhkkkkkkkhkkkkkkkkkkkkkkkkk

* |If LEE Mechanisms not calibrated
* Perform {6.421 LEE CALIBRATION}, all
(SODF: RBT GEN: NOMINAL), then:

*kkkkkkkkkkkkkkkkkkkkhkhkkkkkhkhkhkkkkkkkhkkkkkkkkkkkkkkkkk

*

VSetup — Yes

*kkkkkkkkkkkkkkkkkkkkhkhkkkkkhhkkkkkkhkkhkhkkkkkkkkkkkkkkkkkkkkkk

* If Setup — No
* Perform {6.428 LEE SETUP FOR CAPTURE},
all (SODF: RBT GEN: NOMINAL), then:

*kkkkkkkkkkkkkkkkkkkkhkkhkkkkkkhkkkkkkkhkhkhkkkkkhkhkkkkkkkkhkkkkkkk

*

Prior to beginning payload capture, review {SSRMS LEE CUE CARD}, all
(SODF: RBT GEN: REFERENCE), then:

NOTE
The LEE Camera must be fully zoomed out to correspond to the
target overlay.

Configure cameras and overlays for grapple.

MSS: SSRMS:

YManual — blue
\Vernier

2. GRAPPLE MANEUVER
RHC/ Maneuver to within grapple envelope.
THC

3. LIMP SSRMS
PCS MSS: SSRMS: | SSRMS

Enter Mode — Standby (Verify blue)

MSS: SSRMS: Limp: | SSRMS Limp |

cmd All Limp (Verify Limp — blue)
PCS MSS: SSRMS: | SSRMS
Verify all joints — Limped

4. CLOSE SNARES
PCS MSS: SSRMS: Tip LEE: | SSRMS Tip LEE |

cmd ‘Snare’ Close P Slow, Soft Stops
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8.101 MANUAL CAPTURE WITH CALIBRATED LEE
(RBT GEN/X2R4 - ALL/FIN 4/SPN)  Page 2 of 4 pages

Verify Speed — Slow
Verify Stops — Soft
Verify ‘Confirm or Terminate’ prompt.

CAUTION

Due to end-to-end system latency, the RHC Trigger is hot up to
3 seconds prior to receiving a Trigger Hot icon status on the PCS.

NOTE
Once the trigger is hot, only Safing or Trigger commands should be sent
to the Robotics equipment. If a configuration change is required,
including routing MSS cameras, safe the system to exit LEE operations
(SCR 23262, 14662).

cmd Confirm (Verify RHC Trigger Hot icon)

Verify LEE Mode — Close Snares
RHC TRIGGER — press (hold until 'Snare’ Brakes — On) (12 s(3 s) max)
PCS Verify ‘Snare’ Close, Capture (two) — blue

5. RETRACT CARRIAGE
PCS MSS: SSRMS: Tip LEE: | SSRMS Tip LEE |

cmd ‘Carriage’ Retract » Slow, Soft Stops
Verify Speed — Slow
Verify Stops — Soft
Verify ‘Confirm or Terminate’ prompt.
cmd Confirm (Verify RHC Trigger Hot icon)
Verify LEE Mode — Retract Carriage
RHC TRIGGER — press (hold until ‘Carriage’ Brakes — On) (90 s(24 s) max)

PCS Verify ‘Carriage’ Retract — blue
Verify ‘Carriage’ Tension > 4003 N

6. LATCH
If grapple fixture is an FRGF or latching is not required, go to step 8.

MSS: SSRMS: Tip LEE: | SSRMS Tip LEE |

cmd ‘Latch’ Latch P> Slow, Soft Stops

Verify Speed — Slow
Verify Stops — Soft
Verify ‘Confirm or Terminate’ prompt.
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RHC

PCS

RHC

PCS

PCS

DCP

PCS

DCP

13 APR 05

cmd Confirm (Verify RHC Trigger Hot icon)

Verify LEE Mode — Latch

TRIGGER — press (hold until 'Latch’ Brakes — On) (65 s(13 s) max)

Verify ‘Latch’ Latch — blue

MATE UMBILICALS
If mating of the umbilicals is required

MSS: SSRMS: Tip LEE: | SSRMS Tip LEE |

cmd ‘Umbilical’ Mate (Verify ‘Confirm or Terminate’ prompt)

NOTE
Expect ‘R3L - SSRMS Pwr Flags Fail’ Robotics Advisory
message when mating is complete (SCR 19019).

cmd Confirm (Verify RHC Trigger Hot icon)
Verify LEE Mode — Mate
TRIGGER — press (momentarily)

Verify ‘Umbilical’ Mate — blue (10 s max)
Verify ‘Connector Continuity’ Prime, Redundant (two) — Yes

DELIMP SSRMS

MSS: SSRMS: Limp: | SSRMS Limp |

cmd None Limp (Verify Standby — blue)

SSRMS DEADSTART CALIBRATION

NOTE
1. This step should only be performed if uncommanded Derig
detection is required for the planned operations.

2. Expect the following message when safing is commanded:
‘R3Z - MSS OCS SSRMS Prime(Redun) ACU SRT
Cat-1 Brk Stat Fail’ (SCR 17495)
All messages should return to Norm.

SAFING — SAFE (Verify Safed)

MSS: SSRMS: SSRMS Safing: | SSRMS Safing |

cmd Remove (Verify — Not Safed)

SSRMS BRAKES — OFF (Verify OFF)
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10. DERIGIDIZE CARRIAGE
If derigidization of the carriage is not required >>

PCS MSS: SSRMS: Tip LEE: | SSRMS Tip LEE |

cmd ‘Carriage’ Derigidize P> Slow (Verify Speed — Slow)
Verify ‘Confirm or Terminate’ prompt.
cmd Confirm (Verify RHC Trigger Hot icon)
Verify LEE Mode — Derigidize
RHC TRIGGER — press (momentarily) (SCR 19064)

PCS Verify ‘Carriage’ Derigidize — blue (90 s max)
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8.103 MANUAL RELEASE WITH UNCALIBRATED LEE |
(RBT GEN/E9 - ALL/FIN 5/SPN) Page 1 of 3 pages

1. RETRACT CARRIAGE
PCS MSS: SSRMS: Tip LEE: | SSRMS Tip LEE |

If ‘Latch’ Latch — blue and ‘Carriage’ Retract — gray
cmd ‘Carriage’ Retract » Hard Stops P Slow, Hard Stops

Verify Speed — Slow
Verify Stops — Hard
Verify ‘Confirm or Terminate’ prompt.

CAUTION

Due to end-to-end system latency, the RHC Trigger is hot up to
3 seconds prior to receiving a Trigger Hot icon status on the PCS.

NOTE
Once the trigger is hot, only safing or trigger commands should be
sent to the Robotics equipment. If a configuration change is
required, including routing MSS cameras, safe the system to exit
LEE operations (SCR 23262, 14662).

cmd Confirm (Verify RHC Trigger Hot icon)
Verify LEE Mode — Retract Carriage

RHC TRIGGER — press (hold until 'Carriage’ Brakes — On) (90 s max)

Verify ‘Carriage’ Retract — blue

2. LIMP SSRMS AND ENTER MODE
PCS MSS: SSRMS: Limp: | SSRMS Limp |

cmd All Limp (Verify Limp — blue)
MSS: SSRMS: | SSRMS
Verify All Joints — Limped

Wait 30 seconds.

MSS: SSRMS: Limp: | SSRMS Limp |

cmd None Limp (Verify Standby — blue)
Enter Mode — Manual (Verify blue)

\Vernier
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8.103 MANUAL RELEASE WITH UNCALIBRATED LEE
(RBT GEN/E9 - ALL/FIN 5/SPN) Page 2 of 3 pages

3. DEMATE AND UNLATCH

If ‘Latch’ Latch — blue
cmd ‘Latch’ Unlatch » Hard Stops P Slow, Hard Stops

Verify Speed — Slow
Verify Stops — Hard
Verify ‘Confirm or Terminate’ prompt.

CAUTION

Due to end-to-end system latency, the RHC Trigger is hot up to
3 seconds prior to receiving a Trigger Hot icon status on the PCS.

NOTE
Once the trigger is hot, only safing or trigger commands should be
sent to the Robotics equipment. If a configuration change is
required, including routing MSS cameras, safe the system to exit
LEE operations (SCR 23262, 14662).

cmd Confirm (Verify RHC Trigger Hot icon)
Verify LEE Mode — Unlatch

RHC TRIGGER — press (hold until 'Latch’ Brakes — On) (65 s max)

Verify ‘Latch’ Unlatch — blue

4. DERIGIDIZE CARRIAGE
MSS: SSRMS: Tip LEE: | SSRMS Tip LEE |

cmd ‘Carriage’ Extend P Hard Stops P Slow, Hard Stops

Verify Speed — Slow
Verify Stops — Hard
Verify ‘Confirm or Terminate’ prompt.

CAUTION

Due to end-to-end system latency, the RHC Trigger is hot up to
3 seconds prior to receiving a Trigger Hot icon status on the PCS.

NOTE
Once the trigger is hot, only safing or trigger commands should be
sent to the Robotics equipment. If a configuration change is
required, including routing MSS cameras, safe the system to exit
LEE operations (SCR 23262, 14662).

cmd Confirm (Verify RHC Trigger Hot icon)

Verify LEE Mode — Extend Carriage
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(RBT GEN/E9 - ALL/FIN 5/SPN) Page 3 of 3 pages

CAUTION

The trigger must be released once the Derigidize indication turns blue.
Failure to do so will cause the carriage to hit the grapple fixture cams,
possibly causing hardware damage.

RHC TRIGGER — press (hold until ‘Carriage’ Derigidize — blue) (90 s max)
PCS cmd Terminate

5. OPEN SNARES
PCS MSS: SSRMS: Tip LEE: | SSRMS Tip LEE |

cmd ‘Snare’ Open P Hard Stops P Slow, Hard Stops
Verify Speed — Slow

Verify Stops — Hard

Verify ‘Confirm or Terminate’ prompt.

cmd Confirm (Verify RHC Trigger Hot icon)

Verify LEE Mode — Open Snares

RHC TRIGGER — press (hold until 'Snare’ Brakes — On) (12 s max)
PCS Verify ‘Snare’ Open — blue
THC Back off from grapple fixture until clear of pin.

6. EXTEND CARRIAGE
PCS MSS: SSRMS: Tip LEE: | SSRMS Tip LEE |

cmd ‘Carriage’ Extend » Hard Stops P Slow, Hard Stops
Verify Speed — Slow
Verify Stops — Hard
Verify ‘Confirm or Terminate’ prompt.
cmd Confirm (Verify RHC Trigger Hot icon)
Verify LEE Mode — Extend Carriage
RHC TRIGGER — press (hold until 'Carriage’ Brakes — On) (90 s max)

Verify ‘Carriage’ Extend — blue
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8.110 MANUAL CAPTURE WITH UNCALIBRATED LEE
(RBT GEN/E9 - ALL/FIN 4/SPN) Page 1 of 3 pages

PCS

RHC/
THC

PCS

PCS

06 APR 05

1.

2.

SETUP
Prior to beginning payload capture, review {SSRMS LEE CUE CARD}, all
(SODF: RBT GEN: REFERENCE), then:

NOTE
The LEE Camera must be fully zoomed out to correspond to
the target overlay.

Configure cameras and overlays for grapple.

MSS: SSRMS: | SSRMS

YManual — blue
\Vernier

GRAPPLE MANEUVER
Maneuver to within grapple envelope.

LIMP SSRMS

MSS: SSRMS: | SSRMS

Enter Mode — Standby (Verify blue)

MSS: SSRMS: Limp: | SSRMS Limp |

cmd All Limp (Verify Limp — blue)
MSS: SSRMS: | SSRMS
Verify all joints — Limped

CLOSE SNARES
MSS: SSRMS: Tip LEE: | SSRMS Tip LEE |

cmd ‘Snare’ Close P Hard Stops » Slow, Hard Stops

Verify Speed — Slow
Verify Stops — Hard
Verify ‘Confirm or Terminate’ prompt.

CAUTION

Due to end-to-end system latency, the RHC Trigger is hot up to
3 seconds prior to receiving a Trigger Hot icon status on the PCS.

NOTE
Once the trigger is hot, only safing or trigger commands should be
sent to the Robotics equipment. If a configuration change is
required, including routing MSS cameras, safe the system to exit
LEE operations (SCR 23262, 14662).

cmd Confirm (Verify RHC Trigger Hot icon)
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RHC

PCS

RHC

PCS

RHC

06 APR 05

Verify LEE Mode — Close Snares
TRIGGER — press (hold until 'Snare’ Brakes — On) (12 s max)
Verify ‘Snare’ Close, Capture (two) — blue

RETRACT CARRIAGE
MSS: SSRMS: Tip LEE: | SSRMS Tip LEE |

cmd ‘Carriage’ Retract » Hard Stops P Slow, Hard Stops

Verify Speed — Slow

Verify Stops — Hard

Verify ‘Confirm or Terminate’ prompt.

cmd Confirm (Verify RHC Trigger Hot icon)

Verify LEE Mode — Retract Carriage

TRIGGER — press (hold until 'Carriage’ Brakes — On) (90 s max)

Verify ‘Carriage’ Retract — blue

. LATCH

If grapple fixture is an FRGF or latching is not required, go to step 8.

MSS: SSRMS: Tip LEE: | SSRMS Tip LEE |

cmd ‘Latch’ Latch P Hard Stops P Slow, Hard Stops

Verify Speed — Slow

Verify Stops — Hard

Verify ‘Confirm or Terminate’ prompt.

cmd Confirm (Verify RHC Trigger Hot icon)

Verify LEE Mode — Latch

TRIGGER — press (hold until ‘Latch’ Latch — blue) (65 s max)

cmd Terminate

MATE UMBILICALS
If mating of the umbilicals is required
MSS: SSRMS: Tip LEE: [ SSRMS Tip LEE |

cmd ‘Latch’ Latch > Hard Stops P Slow, Hard Stops

Verify Speed — Slow
Verify Stops — Hard
Verify ‘Confirm or Terminate’ prompt.
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RHC

RHC

06 APR 05

NOTE
Expect ‘R3L - SSRMS Pwr Flags Fail’ Robotics Advisory
message when mating is complete (SCR 19019).

cmd Confirm (Verify RHC Trigger Hot icon)
Verify LEE Mode — Latch
TRIGGER — press (hold until 'Latch’ Brakes — On) (65 s max)

Verify ‘Umbilical’ Mate — blue
Verify ‘Connector Continuity’ Prime, Redundant (two) — Yes

8. DELIMP SSRMS

MSS: SSRMS: Limp: | SSRMS Limp |

cmd None Limp (Verify Standby — blue)

DERIGIDIZE CARRIAGE
If derigidization of the carriage is not required >>

MSS: SSRMS: Tip LEE: | SSRMS Tip LEE |

cmd ‘Carriage’ Extend P Hard Stops P Slow, Hard Stops
Verify Speed — Slow

Verify Stops — Hard

Verify ‘Confirm or Terminate’ prompt.

cmd Confirm (Verify RHC Trigger Hot icon)

Verify LEE Mode — Extend Carriage

CAUTION

The trigger must be released once the derigidize indication
turns blue. Failure to do so will cause the carriage to hit the
grapple fixture cams, possibly causing hardware damage.

TRIGGER — press (hold until ‘Carriage’ Derigidize — blue) (90 s max)

cmd Terminate
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8.209 MT TUS CABLE CUT
(RBT GEN/ULF1 - ALL/FIN 1) Page 1 of 3 pages

PCS

30 MAR 05

1.

NOTE

(SCR 31577).

The RPC position PUIs on the MT TUS1 Cut and MT TUS2 Cut
displays are incorrect. MCC-H can provide a path to appropriate
EPS displays in order to determine the correct RPC position status

VERIFICATION

MSS: MT: MT Mode: | MT Mode

Verify SEPS Process State — Initiated

MSS: MT: Power:

If failed cable — TUS1
VTUS2’ RPCM S0-3A-E RPC 18 — ClI
\VTUS1’ RPCM S0-4B-F RPC 17 — Op

sel RPCM S0-4B-F RPC 17

cmd Close Cmd inhibit (Verify — Inh)

Go to step 2.

If failed cable — TUS2

\‘TUS1’ RPCM S0-4B-F RPC 17 - Cl

\'TUS2 RPCM S0-3A-E RPC 18 — Op
sel RPCM S0-3A-E RPC 18

cmd Close Cmd inhibit (Verify — Inh)

Go to step 3.

2. TUS1 CUT

2.1 TUS1 Cable Cutter Relay A Power

MSS: MT: TUS1 Cut: RPCM MT3A RPC 03:

|RPCM MT3A ARPC 03 |

cmd ‘RPC Position’ — Close (Verify — ClI)

2.2 TUS1 Cable Cutter Relay B Power
MSS: MT: TUS1 Cut: RPCM MT3A RPC 06:
|RPCM MT3A A RPC 06 |

cmd ‘RPC Position’ — Close (Verify — Cl)

2.3 TUS1 Cable Cut

CAUTION

The following step will sever the TUS1 Cabile.
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(RBT GEN/ULF1 - ALL/FIN 1) Page 2 of 3 pages

30 MAR 05

2.4

2.5

2.6

3.1

3.2

3.3

3.4

3.5

MSS: MT: TUS1 Cut: RPCM MT3A RPC 17:
|RPCM MT3A A RPC 17 |

cmd ‘RPC Position’ — Close (Verify — Cl)

TUS1 Cable Cutter Unpower
cmd ‘RPC Position’ — Open (Verify — Op)

TUS1 Cable Cutter Relay B Unpower
MSS: MT: TUS1 Cut: RPCM MT3A RPC 06:
|RPCM MT3A A RPC 06 |

cmd ‘RPC Position’ — Open (Verify — Op)

TUS1 Cable Cutter Relay A Unpower
MSS: MT: TUS1 Cut: RPCM MT3A RPC 03:
| RPCM MT3A RPC 03 |

cmd ‘RPC Position’ — Open (Verify — Op) >>

. TUS2 CUT

TUS2 Cable Cutter Relay A Power
MSS: MT: TUS2 Cut: RPCM MT4B RPC 03:
|RPCM MT4B A RPC 03 |

cmd ‘RPC Position’ — Close (Verify — Cl)

TUS2 Cable Cutter Relay B Power
MSS: MT: TUS2 Cut: RPCM MT4B RPC 06:
|RPCM MT4B A RPC 06 |

cmd ‘RPC Position’ — Close (Verify — Cl)

TUS2 Cable Cut

CAUTION

The following step will sever the TUS2 Cable.

MSS: MT: TUS2 Cut: RPCM MT4B RPC 17:
|RPCM MT4B A RPC 17 |

cmd ‘RPC Position’ — Close (Verify — Cl)

TUS2 Cable Cutter Unpower
cmd ‘RPC Position’ — Open (Verify — Op)

TUS2 Cable Cutter Relay B Unpower
MSS: MT: TUS2 Cut: RPCM MT4B RPC 06:
|RPCM MT4B A RPC 06 |
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cmd ‘RPC Position’ — Open (Verify — Op)

3.6 TUS2 Cable Cutter Relay A Unpower

MSS: MT: TUS2 Cut: RPCM MT4B RPC 03:
|RPCM MT4B A RPC 03 |

cmd ‘RPC Position’ — Open (Verify — Op)
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8.306 MBS REBOOT PRIME(REDUNDANT) STRING

(RBT GEN/X2R4 - ALL/FIN 1) Page 1 of 2 pages

1.

NOTE
POA must not be Operational.

SETUP

MSS: MBS:

\'MBS Safing’ — Safed

2. TRANSITION MBS PRIME(REDUNDANT) STRING TO OFF

NOTE
1. If SSRMS is based on MBS, it must be Off on commanded string.

2. Expect the following Caution and Warning messages while
performing the next command:

‘R1E - MSS Active OCS MBS Prime(Redun) MCU SRT Comm
Fail’ (SCR 17730)

MSS: MBS: MCU:

cmd ‘Prime(Redundant) Off (Verify — Off) (30 s max)

TRANSITION MBS PRIME(REDUNDANT) STRING FROM OFF TO
KEEP-ALIVE
cmd ‘(Prime)Redundant’ Keep-Alive (Verify — Keep-Alive) (30 s max)

4. TRANSITION MBS PRIME(REDUNDANT) STRING FROM KEEP-ALIVE

PCS
PCS

3.
22 MAR 05

TO OPERATIONAL

NOTE
1. The transition from Keep-Alive to Operational can be stopped at
any time by issuing a Safing command.

2. The MBS transition from Keep-Alive to Operational will require
approximately 3 minutes. The time is contingent on file transfer
activity from the C&C MDM.

3. If the alternate string is Off while the MBS is Operational, expect
the following Robotics Advisory messages:

‘R20 - MSS MBS CRPCM 1R(1P) Cat-2 Transmit Msg Err’
‘R20 - MSS MBS CRPCM 2R(2P) Cat-2 Transmit Msg Err’
‘R20 - MSS MBS CRPCM 3R(3P) Cat-2 Transmit Msg Err’
‘R20 - MSS MBS CRPCM 1R(1P) Cat-2 Receive Msg Err’
‘R20 - MSS MBS CRPCM 2R(2P) Cat-2 Receive Msg Err
‘R20 - MSS MBS CRPCM 3R(3P) Cat-2 Receive Msg Err’
(SCR 21744)

cmd ‘Prime(Redundant)’ Operational (Verify Systems State —
Operational)
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8.306 MBS REBOOT PRIME(REDUNDANT) STRING
(RBT GEN/X2R4 - ALL/FIN 1) Page 2 of 2 pages

PCS

22 MAR 05

5. MBS VIDEO COMPONENTS POWERUP

MSS: MBS: VDU1: | MSS VDUs

sel ‘[X] where [X] = | MBS 1||MBS 2|

\‘Primary’,'Redundant’ Keep-Alive

Repeat

NOTE
Expect ‘R6F - MBS... PFM Carrier On Video 1 Err’ Robotics Advisory
message as each VDU is powered on. Message may toggle in and
out of alarm until video is routed to the defined VDU (SCR 24376).

sel [X]' as required where [X] =| MBS 1|/ MBS 2|/ POA |

cmd On (Verify — On)

Repeat

MSS: MBS: MBS Central Camera icon: | MBS Camera |

sel [X] as required where [X] =| MBS 37 || POA 32 |

cmd ‘Power’ On (Verify — On)
Repeat

MBS VIDEO DEROUTING
MSS: Video: | Video Routing|

Repeat the following for all destinations to which an MBS Camera is
routed:

sel ‘Destination Icon’

cmd ‘Deroute Video Signal’ — Deroute
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