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I.     Aerosurface Controls

NOTE:  With any Aerosurface Control Failure, the Flight Director needs to consider ditching the Orbiter and having the crew make and emergency egress.  This is true especially if the Orbiter’s altitude is above 90,000 ft.  At lower altitudes, the crew would not have time to perform the abort and would have a better chance attempting a crash landing.

A. Aileron Ctrl Failure (See note on Aerosurface Controls)

1. Check status of Ail Ctrl Temp.

a) Ail Ctrl Temp is within limits, go to 2.

b) Ail Ctrl Temp is in threshold violation or trend,  go to Ail Ctrl Temp Threshold Violation section of the Off-Nominal Manual.  Return to this section of the Off-Nominal Manual after working the Ail Ctrl Temp mal.  

2. Advise the crew to go to Ail Ctrl Restart ProMan.  Ail Ctrl should greenline within 1 minute.

a) Ail Ctrl greenlines, CNM.

b) If Ail Ctrl fails to greenline, then go (1).    

(1) Check APU and HPU.  

(a) If any mal is detected in the APU and HPU, then follow the procedures in the Off-Nominal Manual to work that problem.  Return to this section of the Off-Nominal Manual after working the APU or HPU mal.

(b) If APU and HPU are nominal, then repeat Ail Ctrl Restart ProMan until the restart is successful.

B. Aileron Ctrl Temp Threshold Violation (or trend)

Read note below Aerosurfaces Controls.

1. Is Ail Ctrl overheating or freezing?

a) Ail Ctrl is overheating (upper threshold violation), go to 2.

b) Ail Ctrl is freezing (lower threshold violation), go to 4.

2. Advise crew to switch Aeroctrl HPU Htr to OFF.  Nominal temperatures should return within 4 minutes.  If nominal temperature does not return within 4 minutes, then go to 3.

3. Aeroctrl HPU Htr switch is probably not functioning properly.  Advise crew to enter a SPOC Command Sequence to deactivate Aeroctrl HPU Htr.

a) Nominal temperatures return within 4 minutes.  CNM.

b) If temperatures still in threshold violation after 4 minutes, go to (1).

(1) The problem is likely not fixable during flight.  Advise the crew to continue to attempt Aeroctrl HPU Htr deactivation using SPOC Command Sequences.  Ail Ctrl Failure is a possibility, even resulting in a crash landing.

4. What phase of the mission are you in?

a) If this problem is occurring before EI, then no action is necessary.  The controls will almost certainly return to normal temperature from the heat generated during re-entry.  If temperatures are below freezing (32 deg), advise the crew to activate the Aeroctrl HPU Htr.  CNM, but check the temp after the Reentry Blackout period is over.

b) This problem is occurring after EI.  Go to 5.

5. Advise crew to go to Aeroctrl HPU Htr Restart ProMan.  Nominal temperatures should return within 4 minutes.

a) If temperatures nominal with 4 minutes, CNM.

b) If temperatures still in threshold violation, advise crew to attempt Aeroctrl HPU Htr Restart using SPOC Command Sequence.  Nominal temperatures should return within 4 minutes.  If nominal temperature does not return, then advise crew that Ail Ctrl failure is a possibility, even resulting in crash landing.

C. Elev Ctrl Failure (See note on Aerosurface Controls)

1. Check status of Elev Ctrl Temp.

a) Elev Ctrl Temp is within limits, go to 2.

b) Elev Ctrl Temp is in threshold violation or trend,  go to Elev Ctrl Temp Threshold Violation section of the Off-Nominal Manual.  Return to this section of the Off-Nominal Manual after working the Elev Ctrl Temp mal.  

2. Advise the crew to go to Elev Ctrl Restart ProMan.  Rudder Ctrl should greenline within 1 minute.

a) Elev Ctrl greenlines, CNM.

b) If Elev Ctrl fails to greenline, then go (1).    

(1) Check APU and HPU.  

(a) If any mal is detected in the APU and HPU, then follow the procedures in the Off-Nominal Manual to work that problem.  Return to this section of the Off-Nominal Manual after working the APU or HPU mal.

(b) If APU and HPU are nominal, then repeat Elev Ctrl Restart ProMan until the restart is successful.

D. Elev Ctrl Temp Threshold Violation (or trend)

Read note below Aerosurfaces Controls.

1. Is Elev Ctrl overheating or freezing?

a) Elev Ctrl is overheating (upper threshold violation), go to 2.

b) Elev Ctrl is freezing (lower threshold violation), go to 4.

2. Advise crew to switch Aeroctrl HPU Htr to OFF.  Nominal temperatures should return within 4 minutes.  If nominal temperature does not return within 4 minutes, then go to 3.

3. Aeroctrl HPU Htr switch is probably not functioning properly.  Advise crew to enter a SPOC Command Sequence to deactivate Aeroctrl HPU Htr.

a) Nominal temperatures return within 4 minutes.  CNM.

b) If temperatures still in threshold violation after 4 minutes, go to (1).

(1) The problem is likely not fixable during flight.  Advise the crew to continue to attempt Aeroctrl HPU Htr deactivation using SPOC Command Sequences.  Elev Ctrl Failure is a possibility, even resulting in a crash landing.

4. What phase of the mission are you in?

a) If this problem is occurring before EI, then no action is necessary.  The controls will almost certainly return to normal temperature from the heat generated during re-entry.  If temperatures are below freezing (32 deg), advise the crew to activate the Aeroctrl HPU Htr.  CNM, but check the temp after the Reentry Blackout period is over.

b) This problem is occurring after EI.  Go to 5.

5. Advise crew to go to Aeroctrl HPU Htr Restart ProMan.  Nominal temperatures should return within 4 minutes.

a) If temperatures nominal with 4 minutes, CNM.

b) If temperatures still in threshold violation, advise crew to attempt Aeroctrl HPU Htr Restart using SPOC Command Sequence.  Nominal temperatures should return within 4 minutes.  If nominal temperature does not return, then advise crew that Elev Ctrl failure is a possibility, even resulting in crash landing.

E. Rudder Ctrl Failure (See note on Aerosurface Controls)

1. Check status of Rudder Ctrl Temp.

a) Rudder Ctrl Temp is within limits, go to 2.

b) Rudder Ctrl Temp is in threshold violation or trend,  go to Rudder Ctrl Temp Threshold Violation section of the Off-Nominal Manual.  Return to this section of the Off-Nominal Manual after working the Rudder Ctrl Temp mal.  

2. Advise the crew to go to Rudder Ctrl Restart ProMan.  Rudder Ctrl should greenline within 1 minute.

a) Rudder Ctrl greenlines, CNM.

b) If Rudder Ctrl fails to greenline, then go (1).    

(1) Check APU and HPU.  

(a) If any mal is detected in the APU and HPU, then follow the procedures in the Off-Nominal Manual to work that problem.  Return to this section of the Off-Nominal Manual after working the APU or HPU mal.

(b) If APU and HPU are nominal, then repeat Rudder Ctrl Restart ProMan until the restart is successful.

F. Rudder Ctrl Temp Threshold Violation (or trend)

Read note below Aerosurfaces Controls.

1. Is Rudder Ctrl overheating or freezing?

a) Rudder Ctrl is overheating (upper threshold violation), go to 2.

b) Rudder Ctrl is freezing (lower threshold violation), go to 4.

2. Advise crew to switch Aeroctrl HPU Htr to OFF.  Nominal temperatures should return within 4 minutes.  If nominal temperature does not return within 4 minutes, then go to 3.

3. Aeroctrl HPU Htr switch is probably not functioning properly.  Advise crew to enter a SPOC Command Sequence to deactivate Aeroctrl HPU Htr.

a) Nominal temperatures return within 4 minutes.  CNM.

b) If temperatures still in threshold violation after 4 minutes, go to (1).

(1) The problem is likely not fixable during flight.  Advise the crew to continue to attempt Aeroctrl HPU Htr deactivation using SPOC Command Sequences.  Rudder Ctrl Failure is a possibility, even resulting in a crash landing. 

4. What phase of the mission are you in?

a) If this problem is occurring before EI, then no action is necessary.  The controls will almost certainly return to normal temperature from the heat generated during re-entry. If temperatures are below freezing (32 deg), advise the crew to activate the Aeroctrl HPU Htr.  CNM, but check the temp after the Reentry Blackout period is over.

b) This problem is occurring after EI.  Go to 5.

5. Advise crew to go to Aeroctrl HPU Htr Restart ProMan.  Nominal temperatures should return within 4 minutes.

a) If temperatures nominal with 4 minutes, CNM.

b) If temperatures still in threshold violation, advise crew to attempt Aeroctrl HPU Htr Restart using SPOC Command Sequence.  Nominal temperatures should return within 4 minutes.  If nominal temperature does not return, then advise crew that Rudder Ctrl failure is a possibility, even resulting in crash landing.

G. Aeroctrl HPU Htr Failure

1. What phase of the mission is it?

a) Pre-Deorbit Burn, go to 2.

b) Post-Deorbit Burn, then no action is necessary.  The HPU Htr will not likely be needed during re-entry and approach.

2. Monitor the temps on all Aeroctrl surfaces (Ail, Elev, Rudder).  

a) If temperatures do not drop then the problem is likely a faulty sensor in the Aeroctrl HPU Htr and no action is necessary except to closely monitor the Aeroctrl surface temperatures.  

b) If temperatures do drop then the Aeroctrl HPU Htr has failed.  Go to (1).

(1) Advise the crew to go to Aeroctrl HPU Htr Restart ProMan.  Aeroctrl HPU Htr should greenline within 3 minutes.

(a) If Aeroctrl HPU Htr Restart is successful then CNM.

(b) If Aeroctrl HPU Htr Restart fails then advise the crew to   enter attempt a Restart using a SPOC Command Sequence.

(i) If Aeroctrl HPU Htr Restart is successful then CNM

(ii) If Aeroctrl HPU Htr Restart fails, then go to (2) 

(2) It appears that the Aeroctrl HPU Htr has failed and is not fixable in space.  Th following steps will need to be taken to keep the Aeroctrol surfaces from reaching freezing temperatures (32 degrees) during the mission.  

(a) Watch the temperatures carefully on all Aeroctrl surfaces.  If they begin to approach freezing then the FIDO needs to write an ATL to change the attitude of the Orbiter so that its upper surface will be facing away from the Earth and toward the sun when it is in the daylight.  This will use the Sun’s light to keep the Aeroctrl surfaces warmed.  

(b) If the Orbiter needs to be oriented toward the sun, then it will be necessary for all Flight Controllers to monitor the different temperatures onboard the Orbiter in case this affects the cooling ability of the radiator panels in the Payload Bay.  If it does drastically affect the ability of the Orbiter to cools itself, then it may be necessary to roll the Orbiter to either a 270 degree or 90 degree roll to reduce the heat from the Sun, but still receive enough Solar energy to keep the Aeroctrl surfaces above freezing. 

(c) If the cooling problems continue then it may be necessary to consider an abort.

II. APU

NOTE:  Any type of problem with an APU is considered critical and should be treated promptly.  If the problem cannot be fixed then Mission Rules state that without 3 fully functional APUs an abort at the earliest possible time is necessary.

Also consider two types of APU malfunctions:  

One is an Ascent or Coast Phase Mal in which the crew should go to the APU Shutdown ProMan and then perform either an RTLS, TAL, or AOA.  No attempt should be made to restart or fix the problem.  It is a matter of crew safety and getting the crew back to the ground safely as quickly as possible. 

The other type is an APU mal that occurs anytime after OMS Orbital Insertion.  In this case follow regular Off Nominal Manual Procedures to attempt to correct the problem before aborting.

A. APU Autoshutdn Failure

1. Check status of all telemetry for off nominal APU.

a) Telemetry is nominal.  This indicates that it is probably ratty data from a faulty sensor.  CNM.

b) Telemetry is off-nominal.  This indicates probable APU Autoshutdn failure and will result in shutdown of the APU.   Go to 2.

2. Advise the crew to go to APU Shutdn ProMan for Off-Nominal APU.

3. Advise the crew to go to APU PreStart-Start ProMan.  Did the off-nominal APU Autoshutdn greenline within 2 minutes?

a) Yes, CNM.

b) No, Go to 4.

4. Advise the crew to go to APU Shutdn Sequence for off nominal APU.

5. Begin abort procedures

B. APU Ctrlr Failure

1. Check status of all telemetry for off nominal APU.

a) Telemetry is nominal.  This indicates that it is probably ratty data from a faulty sensor.  CNM.

b) Telemetry is off-nominal.  This indicates probable APU Ctrlr failure and will result in shutdown of the APU.   Go to 2.

2. Advise the crew to go to APU Shutdn ProMan for Off-Nominal APU.

3. Advise the crew to go to APU PreStart-Start ProMan.  Did the off-nominal APU Ctrlr greenline within 2 minutes?

a) Yes, CNM.

b) No, Go to 4.

4. Advise the crew to go to APU Shutdn Sequence for off nominal APU.

5. Begin abort procedures

C. APU Fuel Tk Vlv Failure

1. Check status of all telemetry for off nominal APU.

a) Telemetry is nominal.  This indicates that it is probably ratty data from a faulty sensor.  CNM.

b) Telemetry is off-nominal.  This indicates probable APU Fuel Tk Vlv failure and will result in shutdown of the APU.   Go to 2.

2. Advise the crew to go to APU Shutdn ProMan for Off-Nominal APU.

3. Advise the crew to go to APU PreStart-Start ProMan.  Did the off-nominal APU Fuel Tk Vlv greenline within 2 minutes?

a) Yes, CNM.

b) No, Go to 4.

4. Advise the crew to go to APU Shutdn Sequence for off nominal APU.

5. Begin abort procedures

D. APU Fuel Pmp Failure

1. Check status of all telemetry for off nominal APU.

a) Telemetry is nominal.  This indicates that it is probably ratty data from a faulty sensor.  CNM.

b) Telemetry is off-nominal.  This indicates probable APU Fuel Pmp failure and will result in shutdown of the APU.   Go to 2.

2. Advise the crew to go to APU Shutdn ProMan for Off-Nominal APU.

3. Advise the crew to go to APU PreStart-Start ProMan.  Did the off-nominal APU Fuel Pmp greenline within 2 minutes?

a) Yes, CNM.

b) No, Go to 4.

4. Advise the crew to go to APU Shutdn Sequence for off nominal APU.

5. Begin abort procedures

E. Blr Cntrlr Failure

1. Check status of GGT Temp for off nominal APU.

a) GGT Temp is nominal.  This indicates that it is probably ratty data in the Blr Cntrlr Sensor.  CNM.

b) GGT Temp is climbing.  This indicates probable Blr Cntrlr failure and will result in overheating and shutdown of the APU.   Go to 2.

2. Advise the crew to go to APU Shutdn ProMan for Off-Nominal APU.

3. Advise the crew to go to APU PreStart-Start ProMan.  Did the off-nominal Blr Cntrlr greenline within 2 minutes?

a) Yes, CNM.

b) No, Go to 4.

4. Advise the crew to go to APU Shutdn Sequence for off nominal APU.

5. Begin abort procedures

F. Blr N2 Sply Failure 

1. Check status of GN2 Blr Pres for off-nominal APU.

a) GN2 Blr Pres is nominal.  This indicates that it is probably ratty data in the Blr N2 Sply Sensor.  CNM.

b) GN2 Blr Pres is climbing.  This indicates probable N2 Blr Sply failure and will result in shutdown of the APU.   Go to 2.

2. Advise the crew to go to APU Shutdn ProMan for Off-Nominal APU.

3. Advise the crew to go to APU PreStart-Start ProMan.  Did the off-nominal Blr N2 Sply greenline within 2 minutes?

a) Yes, CNM.

b) No, Go to 4.

4. Advise the crew to go to APU Shutdn Sequence for off nominal APU.

5. Begin abort procedures.

G. HPU Circ Pmp Failure

1. Check status of all telemetry for off nominal APU.

a) Telemetry is nominal.  This indicates that it is probably ratty data from a faulty sensor.  CNM.

b) Telemetry is off-nominal.  This indicates probable HPU Circ Pmp failure and will result in shutdown of the APU.   Go to 2.

2. Advise the crew to go to APU Shutdn ProMan for Off-Nominal APU.

3. Advise the crew to go to APU PreStart-Start ProMan.  Did the off-nominal HPU Circ Pmp greenline within 2 minutes?

a) Yes, CNM.

b) No, Go to 4.

4. Advise the crew to go to APU Shutdn Sequence for off nominal APU.

5. Begin abort procedures

H. HPU Mn Pmp Failure

1. Check status of all telemetry for off nominal APU.

a) Telemetry is nominal.  This indicates that it is probably ratty data from a faulty sensor.  CNM.

b) Telemetry is off-nominal.  This indicates probable HPU Mn Pmp failure and will result in shutdown of the APU.   Go to 2.

2. Advise the crew to go to APU Shutdn ProMan for Off-Nominal APU.

3. Advise the crew to go to APU PreStart-Start ProMan.  Did the off-nominal HPU Mn Pmp greenline within 2 minutes?

a) Yes, CNM.

b) No, Go to 4.

4. Advise the crew to go to APU Shutdn Sequence for off nominal APU.

5. Begin abort procedures

III. ATC

A. ECLSS Rdtr

1. Check status of all Fuel Cell Temps.  Are the Fuel Cell Temps nominal?

a) Yes.  This is likely ratty data caused by a faulty IDL.  CNM, but monitor the Fuel Cell Temps extremely closely for several hours.

b) No.  This indicates a failure in the ECLSS Radiator Panel that is attached to the inside of the PBD and is used to cool the Fuel Cells.  Go to 2.

2. This is an automatic abort situation and a very critical situation.  Abort at the earliest possible opportunity.

3. Before aborting, purge the Fuel Cells to allow for additional cooling capability.  Advise the crew to go to Fuel Cell Purge ProMan.

B. Flash Evap Failure

1. Attempt to restart (PLT switch panel).

a) Restart successful.  CNM.

b) Restart unsuccessful.  Go to 2.

2. This is an automatic abort situation.  Abort at the earliest possible opportunity.  The Flash Evaporator provides additional cooling for the Orbiter during periods of heavy work that generate more internal heat—especially during ascent and approach and landing.

3. Before aborting, purge the Fuel Cells to allow for additional cooling capability.  Advise the crew to go to Fuel Cell Purge ProMan.

C. Frn Lp Failure

1. Check status of all H2O/Frn Hx Temps.  Are the temps Temps nominal?

a) Yes.  This is likely ratty data caused by a faulty IDL or sensor.  CNM, but monitor the H2O/Frn Hx Temps extremely closely for several hours.

b) No.  This indicates a failure in the Freon Cooling Loop that provides the cold Freon used to cool the internal equipment in the Orbiter.  Go to 2.

2. This is an automatic abort situation and a very critical situation.  Abort at the earliest possible opportunity.

3. Before aborting, purge the Fuel Cells to allow for additional cooling capability.  Advise the crew to go to Fuel Cell Purge ProMan.

D. Fwd Rdtr Panel Failure

1. Check status of all H2O/Frn Hx Temps.  Are the temps Temps nominal?

a) Yes.  This is likely ratty data caused by a faulty IDL.  CNM, but monitor the H2O/Frn Hx Temps extremely closely for several hours.

b) No.  This indicates a failure in the Forward Radiator Panel that is attached to the inside of the PBD and is used to cool the internal equipment in the Orbiter.  Go to 2.

2. This is an automatic abort situation and a very critical situation.  Abort at the earliest possible opportunity.

3. Before aborting, purge the Fuel Cells to allow for additional cooling capability.  Advise the crew to go to Fuel Cell Purge ProMan.

E. H2O/Frn Hx Failure

1. Check status of all H2O/Frn Hx Temps.  Are the temps Temps nominal?

a) Yes.  This is likely ratty data caused by a faulty IDL or sensor.  CNM, but monitor the H2O/Frn Hx Temps extremely closely for several hours.

b) No.  This indicates a failure in the section of the thermal control system in which the cold Freon lines are in contact with the hot H2O coolant lines used to cool the internal equipment in the Orbiter.  Go to 2.

2. This is an automatic abort situation and a very critical situation.  Abort at the earliest possible opportunity.

3. Before aborting, purge the Fuel Cells to allow for additional cooling capability.  Advise the crew to go to Fuel Cell Purge ProMan.

F. H2O/Frn Hx Temp Threshold Violation

1. Is the temperature climbing or dropping?

a) Dropping.  This is ratty data probably caused by a faulty sensor.  Because of the heat generated by the equipment on board the Orbiter, it is almost impossible for the H2O/Frn Hx Temp to drop significantly.  CNM, but monitor the H20/Frn Hx closely.

b) Climbing.  The cooling abilities of the Orbiter have been lost and the equipment will begin heating to the point of malfunction very soon.   Go to 2.

2. This is an automatic abort situation and a very critical situation.  Abort at the earliest possible opportunity.

3. Before aborting, purge the Fuel Cells to allow for additional cooling capability.  Advise the crew to go to Fuel Cell Purge ProMan.

G. Hi Load Evap Failure

1. Attempt to restart (PLT switch panel).

a) Restart successful.  CNM.

b) Restart unsuccessful.  Go to 2.

2. This is an automatic abort situation.  Abort at the earliest possible opportunity.  The Hi Load Evaporator provides additional cooling for the Orbiter during periods of heavy work that generate more internal heat—especially during ascent and approach and landing.

3. Before aborting, purge the Fuel Cells to allow for additional cooling capability.  Advise the crew to go to Fuel Cell Purge ProMan.

H. NH3 Blr Failure

1. Attempt to restart (PLT switch panel).

a) Restart successful.  CNM.

b) Restart unsuccessful.  Go to 2.

2. This is an automatic abort situation.  Abort at the earliest possible opportunity.  The NH3 Blr provides most of cooling for the Orbiter during periods of heavy work that generate more internal heat—especially during ascent and approach and landing.

3. Before aborting, purge the Fuel Cells to allow for additional cooling capability.  Advise the crew to go to Fuel Cell Purge ProMan.

I. Payload Hx Failure

1. This is an automatic abort situation.  Abort at the earliest possible opportunity.  The Payload Heat Exchanger (Hx) is critical to allowing the hot coolant water used to cool off before circulating back to the internal sections of the Orbiter.

2. Before aborting, purge the Fuel Cells to allow for additional cooling capability.  Advise the crew to go to the Fuel Cell Purge ProMan.

IV. Avionics Bay

A. Avionics Bay Fan Failure

1. Monitor status of Avionics Bay Temp for off nominal Avionics Bay Fan.

a) Avionics Bay Temp nominal.  Continue to monitor the the Avionics Bay Temp, but this is probably ratty data from a faulty sensor.  CNM.

b) Avionics Bay Temp is climbing.  This indicates that the Avionics Bay Fan has malfunctioned.  Advise the crew to attempt a restart on the off nominal Avionics Bay Fan (PLT switch panel).  Nominal temps should return within 10 minutes.

(1) Nominal temps return.  CNM.

(2) Nominal temps fail to return.  Go to 2.

2. This is an abort situation.  Soon the Avionics Bay Temp will shutdown the Avionics Box in that bay.  Mission Rules state that all three Avionics Boxes must be fully functional for a nominal mission.  Begin abort procedures.

B. Avionics Bay Temperature Threshold Violation (or trend)

1. This indicates that the Avionics Bay Fan has malfunctioned.  Advise the crew to attempt a restart on the off nominal Avionics Bay Fan (PLT switch panel).  Nominal temps should return within 10 minutes.

a) Nominal temps return.  CNM.

b) Nominal temps fail to return.  Go to 2.

2. This is an abort situation.  Soon the Avionics Bay Temp will shutdown the Avionics Box in that bay.  Mission Rules state that all three Avionics Boxes must be fully functional for a nominal mission.  Begin abort procedures.

V. Cabin Pressure

NOTE:  Cabin Pres mals are considered extremely critical and can jeopardize the safety of the crew in just a few minutes.  Fast action is very important.

A. Atm Pres AUTO Failure.  

1. Advise crew to switch Atm Pres AUTO to manual (down position).  Atmospheric Levels of O2 and GN2 will have to be monitored manually for the duration of the mission.  Go to a)

a) Monitor the GN2 and O2 levels closely for the remainder of the mission.  When the O2 levels begin to rise then advise the crew to use SPOC Command Sequence to close the O2 Sys1 Sply Vlv and O2 Sys2 Sply Vlv.  When GN2 levels begin to rise then advise the crew to use SPOC Command Squence to close the GN2 Sys1 Sply Vlv and GN2 Sys2 Sply Vlv.  In this way you should be able to maintain proper levels of GN2 and O2 in the crew compartment while CNM.  You may want to periodically switch back to Auto and see if normal function has returned.

B. Cabin Pres Threshold Violation (or trend)

1. Advise the crew to immediately stop all non-essential (unimportant) activity and suit up in Launch and Entry Suits (including gloves, helmets, and boots) to protect against loss of pressure and atmosphere.

2. Is the Cabin Pres climbing or dropping?

a) Dropping.  This is a cabin pres loss and means that the air inside the Orbiter is leaking. Go to (1)

(1) This indicates a leak in the cabin.  It could have been caused by Cbn Vnt Vlv stuck slightly open, a slight crack in the structure, or even a piece of debris impacting the Orbiter.  Advise the crew to inspect the cabin for any noticeable cracks or holes.  Also perform a complete system status check to check for any damage that might have been caused by a debris.

(a) No holes or cracks found.  Begin abort procedures immediately.  Crew needs to remain suited until after landing.

(b) Holes or cracks found. Is it possible to repair with duct tape?

(i) No.  The leak is most likely in a valve or is too small to find.  Begin abort procedures immediately.  Crew needs to remain suited until after landing.

(ii) Yes.  Advise crew to attempt repair and then monitor the Cbn Pres to see if it returns to nominal.

(a) Cbn Pres returns to nominal.  CNM.

(b) Cbn Pres fails to return to nominal.  The leak is most likely in a valve and not fixable in space.  Begin abort procedures immediately.  Crew needs to remain suited until after landing.

b) Climbing.  This is a cabin overpressurization and is very serious.  It could result in a rupture of the crew compartment or back-pressure could even rupture the O2 or N2 lines and valves that supply the crew compartment.  Go to   3.

3. Most likely cause is a stuck Cbn Vnt Vlv.  Advise the crew to quickly OPEN and then CLOSE Cbn Vnt A.  Monitor Cbn Pres.

a) Cbn Pres returns to nominal within 10 minutes.  CNM

b) Cbn Pres fails to return to nominal.  Go to 4.

4. Advise the crew to quickly OPEN and then CLOSE Cbn Vnt B.  Monitor Cbn Pres

a) Cbn Pres retruns to nominal within 10 minutes.  CNM.

b) Cbn Pres fails to return to nominal.  Go to 5.

5. Begin abort procedures immediately.  Crew needs to remain suited until after landing.  Repeat the OPEN/CLOSE procedure on the Cbn Vnt Vlvs every 10 minutes during the abort procedures. 

C. Cabin CO2 Pct Threshold Violation (or trend)

1. LiHO (Lithium Hydroxide) Vnt Fn may not be circulating the cabin’s atmosphere through the LiHO Canisters.  These canisters remove toxic gases that are produced by the respirations of the crew and by the equipment onboard.  Advise the crew to use SPOC Command Sequences to restart the LiHO Vnt Fn.  Nominal level should return within 10 minutes.

a) Nominal CO2 level returns.  CNM.

b) CO2 level fails to return to nominal level.  Go to 2.

2. Continue to attempt restart using SPOC Command Sequence every 10 minutes.  

3. If level reaches above 10% then advise the crew to suit up in Launch and Entry Suits (including helmets, gloves, and boots) to protect from CO2 gas inhalation.  CO2 pct of 15% – 20% is fatal.  Begin abort procedures.

D. Cabin CO Pct Threshold Violation (or trend)

1. LiHO (Lithium Hydroxide) Vnt Fn may not be circulating the cabin’s atmosphere through the LiHO Canisters.  These canisters remove toxic gases that are produced by the respirations of the crew and by the equipment onboard.  Advise the crew to use SPOC Command Sequences to restart the LiHO Vnt Fn.  Nominal level should return within 10 minutes.

a) Nominal CO level returns.  CNM.

b) CO level fails to return to nominal level.  Go to 2.

2. Continue to attempt restart using SPOC Command Sequence every 10 minutes.  

3. If level reaches above 2% then advise the crew to suit up in Launch and Entry Suits (including helmets, gloves, and boots) to protect from CO2 gas inhalation.  Begin abort procedures.

E. Cbn GN2 Pct Threshold Violation (or trend)

1. Check status of Atm Pres Ctrl

a) Atm Pres AUTO redline or offline.  Advise crew to switch Atm Pres AUTO to manual (down position).  Atmospheric Levels of O2 and GN2 will have to be monitored manually for the duration of the mission.  Go to (1)

(1) Monitor the GN2 and O2 levels closely for the remainder of the mission.  When the O2 levels begin to rise then advise the crew to use SPOC Command Sequence to close the O2 Sys 1 or 2 Cbn Pres Rgltr.  When GN2 levels begin to rise then advise the crew to use SPOC Command Squence to close the GN2 Sys 1 or 2 Rgltr.  In this way you should be able to maintain proper levels of GN2 and O2 in the crew compartment while CNM.

b) Atm Pres AUTO greenline.  Go to 2.

2. Check status of PPO2 Snsr.

a) PPO2 Sensor greenline.  Monitor all ECLSS telemetry closely for 15 minutes.  If any ECLSS failures, threshold violations, or trends are noted then that is likely the cause of the off nominal GN2 levels.  Go the ECLSS section of the Off Nominal Manual to work the necessary mal. 

b) PPO2 Sensor redline or offline.  Advise the crew to attempt one restart of PPO2 Sensor (PLT Switch Panel).

(1) Restart fails.  Without the PPO2 Sensor there is no way to monitor the correct level of GN2 or O2 in the crew compartment.  Advise the crew to suit up in full Launch and Entry Suits and begin abort procedures.

(2) Restart successful.  Monitor Cbn GN2 Pct level.

(a) Cbn GN2 Pct level returns to nominal.  CNM.

(b) CBN GN2 Pct level fails to return to nominal.  Go to (i)

(i) Advise the crew to suit up in full Launch and Entry Suits and begin abort procedures.

F. Cbn O2 Pct Threshold Violation (or trend)

1. Check status of Atm Pres Ctrl

a) Atm Pres AUTO redline or offline.  Advise crew to switch Atm Pres AUTO to manual (down position).  Atmospheric Levels of O2 and GN2 will have to be monitored manually for the duration of the mission.  Go to (1)

(1) Monitor the GN2 and O2 levels closely for the remainder of the mission.  When the O2 levels begin to rise then advise the crew to use SPOC Command Sequence to close the O2 Sys 1 or 2 Cbn Pres Rgltr.  When GN2 levels begin to rise then advise the crew to use SPOC Command Squence to close the GN2 Sys 1 or 2 Rgltr.  In this way you should be able to maintain proper levels of GN2 and O2 in the crew compartment while CNM.

b) Atm Pres AUTO greenline.  Go to 2.

2. Check status of PPO2 Snsr.

a) PPO2 Sensor greenline.  Monitor all ECLSS telemetry closely for 15 minutes.  If any ECLSS failures, threshold violations, or trends are noted then that is likely the cause of the off nominal GN2 levels.  Go the ECLSS section of the Off Nominal Manual to work the necessary mal. 

b) PPO2 Sensor redline or offline.  Advise the crew to attempt one restart of PPO2 Sensor (PLT Switch Panel).

(1) Restart fails.  Without the PPO2 Sensor there is no way to monitor the correct level of GN2 or O2 in the crew compartment.  Advise the crew to suit up in full Launch and Entry Suits and begin abort procedures.

(2) Restart successful.  Monitor Cbn O2 Pct level.

(a) Cbn O2 Pct level returns to nominal.  CNM.

(b) CBN O2 Pct level fails to return to nominal.  Go to (i)

(i) Advise the crew to suit up in full Launch and Entry Suits and begin abort procedures.

G. PPO2 Sensor Failure

1. Monitor Cbn GN2 and O2 pct levels for 15 minutes.

a) Cbn GN2 and/or O2 pct levels nominal.  Cause is likely simply a faulty IDL.  CNM, but monitor GN2 and O2 levels in cabin closely for 2 hours.

b) Cbn GN2 and/or O2 levels nominal.  Go to 2.

2. Advise the crew to attempt one restart of PPO2 Sensor (PLT Switch Panel).

a) Restart fails.  Without the PPO2 Sensor there is no way to monitor the correct level of GN2 or O2 in the crew compartment.  Advise the crew to suit up in full Launch and Entry Suits and begin abort procedures.

b) Restart successful.  CNM.

VI. ECLSS

A. GN2 Sys Regltr Failure

1. Is the GN2 Sys Regulated Pres nominal?

a) Yes.  It is likely a faulty sensor and the data is ratty.  CNM.

b) No.  Go to the GN2 Sys Regulated Pres section of the Off Nominal Manual.

B. GN2 Sys Regulated Pres Theshold Violation (or trend)

a) Advise the crew to attempt to CLOSE and then OPEN the GN2 Sys Rgltr using SPOC Command Sequence.

(1) GN2 Sys Regulated Pres returns to nominal.  The valve was probably stuck and the closing and opening allowed it to free itself.  CNM, but monitor the GN2 Sys Regulated Pres closely.

(2) GN2 Regulated Pres fails to return to nominal.  The GN2 Sys Rgltr Vlv is probably stuck.  This valve reduces the pressure of the GN2 tanks before it enters the crew compartment.  If it is not functioning properly, the cabin can become saturated (filled) with GN2.  Go to b)

b) Both GN2 Tanks in that system will need to be isolated.  Advise the crew to go to GN2 Tk Sys Isolation ProMan for both tanks in that system.

c) Begin abort procedures.

C. GN2 Tk Sys Pres Threshold Violation (or trend)

1. Is the pressure climbing or dropping?

a) Climbing.  Advise the crew to go to GN2 Tk Sys Isolation ProMan.  The tank is overpressurizing and needs to be isolated so that it does not explode or rupture the valves and lines going in and out.  With the remaining tanks you should be able to continue a nominal mission, but loss of one more GN2 Tk will require an abort.

b) Dropping.  Is the GN2 Tk Sys Qty dropping?

(1) No.  This is probably ratty data.  A drop in pressure is caused by a drop in quantity, usually from a ruptured tank or leaking vlv.  CNM, but monitor GN2 Tk Sys Qty closely for the next 2 hours.

(2) Yes.  This almost surely a leak in the GN2 Tk.  This tank needs to be isolated.  Advise the crew to go to GN2 Tk Sys Isolation ProMan.  With the remaining tanks you should be able to continue a nominal mission, but loss of one more GN2 Tk will require an abort.

D. GN2 Tk Sys Qty Threshold Violation (or trend)

1. Check the status of the GN2 Tk Sys Pres.

a) GN2 Tk Sys Pres is nominal.  This indicates ratty data.  If the qty were really dropping then the tank pressure would drop as well.  CNM, but monitor this tank closely for the next 2 hours.

b) GN2 Tk Sys Pres is dropping.  This indicates a leak in the GN2 Tk probably from a ruptured tank or leaking valve.  With the remaining tanks you should be able to continue a nominal mission, but loss of one more GN2 Tk will require an abort.

E. GN2 Tk Sys Temp Threshold Violation (or trend)

1. Is the temp climbing or dropping?\

a) Climbing.  Check the GN2 Tk Sys Pres.

(1) GN2 Tk Sys Pres is climbing.  Go to 2.

(2) GN2 Tk Sys Pres is nominal.  This indicates ratty data.  Increased tank temp would expand the GN2 causing an increase in pressure.  Since there is no climb in the pressure, then the problem is likely a faulty temp sensor in the GN2 Tk.  CNM, but monitor closely for 2 hours.

b) Drooping.  Check the GN2 Tk Sys Pres.

(1) GN2 Tk Sys Pres is dropping.  Go to 3.

(2) GN2 Tk Sys Pres is nominal.  This indicates ratty data.  Decreased tank temp would contract the GN2 causing an decrease in pressure.  Since there is no drop in the pressure, then the problem is likely a faulty temp sensor in the GN2 Tk.  CNM, but monitor closely for 2 hours.

2. This indicates that the GN2 Tk Sys Htr is not shutting off automatically.  Advise the the crew to use SPOC Command Sequence to deactivate the GN2 Tk Sys Htr.  Temperature should return to nominal within 15 minutes.

a) Temp returns to nominal.  Advise the crew to use SPOC Command Sequence activate the GN2 Tk Sys Htr.  CNM.

b) Temp fails to return to nominal.  The GN2 Tk heater is malfunctioning and the tank will need to be isolated.  Advise the crew to go to GN2 Tk Sys Isolation ProMan.  With the remaining tanks you should be able to continue a nominal mission, but loss of one more GN2 Tk will require an abort.

3. This indicates that the GN2 Tk Sys Htr is not working and the tank will need to be isolated.  Advise the crew to go to GN2 Tk Sys Isolation ProMan.  With the remaining tanks you should be able to continue a nominal mission, but loss of one more GN2 Tk will require an abort.

F. O2 Sys Cbn Rgltr Failure

1. Check the status of the Cabin Telemetry.  Is the cabin telemetry nominal?

a) Yes.  This is probably ratty data caused by a faulty sensor in the rgltr.  CNM, but monitor closely for 2 hours.

b) No.  The rgltr is probably stuck.  Advise the crew to use SPOC Command Sequence to cycle the O2 Sys Cbn Rgltr.  Did the O2 Sys Cbn Rgltr greenline within 5 minutes?

(1) Yes.  CNM.

(2) No.  Advise the crew to begin abort procedures for an aborted mission.

G. O2 Sys Sply Vlv Failure

1. Check the status of the Cabin Telemetry.  Is the cabin telemetry nominal?

a) Yes.  This is probably ratty data caused by a faulty sensor in the valve.  CNM, but monitor closely for 2 hours.

b) No.  The valve is probably stuck.  Advise the crew to use SPOC Command Sequence to cycle the O2 Sys Sply Vlv.  Did the O2 Sys Sply Vlv greenline within 5 minutes?

(1) Yes.  CNM.

(2) No.  Advise the crew to begin abort procedures for an aborted mission.

VII. EPDS

NOTE:  Any EPDS malfunction should be considered critical since it relates to the electrical system that is powered by the three fuel cells.  Any problem with the EPDS should also be reason to check into the Fuel Cell and PRSD systems since that is a likely cause for any power problems in the EPDS.

To CNM the Orbiter must have three fully functional Mn Buses and Ess Bus.  If any mal in the EPDS cannot be corrected then begin abort procedures for an aborted mission.

It is also important to know that Mn Bus A and Ess Bus A receive their power from Fuel Cell 1, Mn Bus B and Ess Bus B from Fuel Cell 2, and Mn Bus C and Ess Bus C from Fuel Cell 3.  So a problem in Fuel Cell 2 could likely cause problems in Mn Bus B or Ess Bus B, but not the other buses.

A.   Ess Bus Threshold Violation (or trend)  (Read EPDS notes)

1. Advise the crew to shut down all lighting except for the Flight Deck overhead light.   Do not use any of the electrical equipment like the microwave oven, etc. to conserve electrical power consumption until the mal is worked.

2. Closely monitor the status of all Fuel Cell and PRSD related telemetry for the next 10 minutes and determine if there are any threshold violations, trends, or failures.

a) There are Fuel Cell related failures, threshold violations, or trends.  Work that malfunction for the Fuel Cell problem that was noticed.  This should return the Ess Bus to normal operation so that you can CNM.  (If working the Fuel Cell related mal does not return Ess Bus to normal function, then the problem is not identified and you need to immediately begin procedures to prepare for an aborted mission.)  Go to 3. b) (2) (a).

b) There are no Fuel Cell related failures, threshold violations, or trends.  Go to 3.

3. Is the voltage climbing or dropping.

a) Dropping.  This is an undervoltage (or drop in electrical power).  The supplying Fuel Cell may need to be purged.  Advise the crew to go the Fuel Cell Purge ProMan for the Fuel Cell that supplies the off-nominal.  Nominal voltage should return within 10 minutes.  

(1) Nominal voltage returns, CNM.

(2) Nominal voltage fails to return.  Begin abort procedures for an aborted mission.  Go to Go to 3. b) (2) (a).

b) Climbing.  This is an overvoltage (or electrical surge) and usually indicates that the supplying Fuel Cell needs to be purged.  Watch the other systems carefully--an overvoltage can cause serious damage to electrical systems in the Orbiter.  Advise the crew to go the Fuel Cell Purge ProMan for the Fuel Cell that supplies the off-nominal Ess Bus.  Nominal voltage should return within 10 minutes.

(1) Nominal voltage returns, CNM.

(2) Nominal voltage fails to return.  Go to (a).

(a)   Advise the crew to shut down off-nominal Ess Bus (PLT switch panel).  Begin abort procedures for an aborted mission.

(b) Advise the crew to use SPOC Command Sequence to transfer Ess Bus X to Back Up Battery Power.  The input command for the SPOC computer is:  TRF MN BUS X BUBAT

(c) Back-Up battery power will only last for two hours, so the Oribiter must be on the ground within two hours after the transferring the Ess Bus to Back Up Battery power.

(d) Advise the crew to use minimal overhead lighting on the Flight Deck and no overhead lighting on the Mid Deck to conserve power during abort.

B. Mn Bus Threshold Violation (or trend)  (Read EPDS notes)

1. Advise the crew to shut down all lighting except for the Flight Deck overhead light.   Do not use any of the electrical equipment like the microwave oven, etc. to conserve electrical power consumption until the mal is worked.

2. Closely monitor the status of all Fuel Cell and PRSD related telemetry for the next 10 minutes and determine if there are any threshold violations, trends, or failures.

a) There are Fuel Cell related failures, threshold violations, or trends.  Work that malfunction for the Fuel Cell problem that was noticed.  This should return the Mn Bus to normal operation so that you can CNM.  (If working the Fuel Cell related mal does not return Mn Bus to normal function, then the problem is not identified and you need to immediately begin procedures to prepare for an aborted mission.)  Go to 3. b) (2) (a).

b) There are no Fuel Cell related failures, threshold violations, or trends.  Go to 3.

3. Is the voltage climbing or dropping.

a) Dropping.  This is an undervoltage (or drop in electrical power).  The supplying Fuel Cell may need to be purged.  Advise the crew to go the Fuel Cell Purge ProMan for the Fuel Cell that supplies the off-nominal Mn Bus.  Nominal voltage should return within 10 minutes.  

(1) Nominal voltage returns, CNM.

(2) Nominal voltage fails to return.  Begin abort procedures for an aborted mission.  Go to Go to 3. b) (2) (a).

b) Climbing.  This is an overvoltage (or electrical surge) and usually indicates that the supplying Fuel Cell needs to be purged.  Watch the other systems carefully--an overvoltage can cause serious damage to electrical systems in the Orbiter.  Advise the crew to go the Fuel Cell Purge ProMan for the Fuel Cell that supplies the off-nominal.  Nominal voltage should return within 10 minutes.

(1) Nominal voltage returns, CNM.

(2) Nominal voltage fails to return.  Go to (a).

(a)   Advise the crew to shut down off-nominal Mn Bus (PLT switch panel).  Begin abort procedures for an aborted mission.

(b) Advise the crew to use SPOC Command Sequence to transfer Mn Bus X to Back Up Battery Power.  The input command for the the SPOC computer is:  TRF MN BUS X BUBAT

(c) Back-Up battery power will only last for two hours, so the Oribiter must be on the ground within two hours after the transferring the Mn Bus to Back Up Battery power.

(d) Advise the crew to use minimal overhead lighting on the Flight Deck and no overhead lighting on the Mid Deck to conserve power during abort.

C. Ld Ctrlr Assembly Failure  (Fwd or Aft) 

Note:  The Load Ctrlr Assembly works with the Power Ctrkr Assembly to control the distribution of electrical power in the Orbiter.  When certain equipment needs additional power the Load Ctrlr and Power Ctrlr Assemblies send the needed power from the Mn Buses and Ess Buses.

1. Monitor the voltage outputs on all of the Mn Buses and Ess Buses closely for at least 10 minutes.

a) No trends or threshold violations are noted in the Mn Buses or Ess Buses.  Cause is likely a faulty sensor in the Ld Ctrlr Assembly.  CNM, but monitor voltage outputs on Mn Buses and Ess Buses closely.

b) Trends or threshold violations are noted in Mn Buses and/or Ess Buses.  Go to 2.

2. Advise the crew to attempt a restart on the off-nominal Load Ctrlr Assembly using SPOC Command Seqeunces.  Should greenline within 10 minutes.

a) Load Ctrlr greenlines.  CNM.  

b) Load Ctrlr fails to greenline.  Go to 3.

3. Begin abort procedures for an abort mission.  Advise the crew to use SPOC Command Sequence to shutdown the off-nominal Load Ctrlr.

D. Power Ctrlr Assembly Failure  (Fwd or Aft) 

Note:  The Power Ctrlr Assembly works with the Load Ctrlr Assembly to control the distribution of electrical power in the Orbiter.  When certain equipment needs additional power the Load Ctrlr and Power Ctrlr Assemblies send the needed power from the Mn Buses and Ess Buses.

1. Monitor the voltage outputs on all of the Mn Buses and Ess Buses closely for at least 10 minutes.

a) No trends or threshold violations are noted in the Mn Buses or Ess Buses.  Cause is likely a faulty sensor in the Power Ctrlr Assembly.  CNM, but monitor voltage outputs on Mn Buses and Ess Buses closely.

b) Trends or threshold violations are noted in Mn Buses and/or Ess Buses.  Go to 2.

2. Advise the crew to attempt a restart on the off-nominal Power Ctrlr Assembly using SPOC Command Seqeunces.  Should greenline within 10 minutes.

a) Power Ctrlr greenlines.  CNM.  

b) Power Ctrlr fails to greenline.  Go to 3.

3. Begin abort procedures for an abort mission.  Advise the crew to use SPOC Command Sequence to shutdown the off-nominal Power Ctrlr.

VIII.     Fuel Cell

NOTE:  Any type of problem with a Fuel Cell is considered critical and should be treated promptly.  This is simply because the Fuel Cells generate almost all of the onboard electricity and water for drinking and cooling the equipment on the Orbiter.  If the problem cannot be fixed then Mission Rules state that without 3 fully functional Fuel Cells an abort at the earliest possible time is necessary.

Also consider two types of Fuel Cell malfunctions:  

One is an Ascent or Coast Phase Mal in which the crew should go to the Fuel Cell Shutdown ProMan for the malfunctioning Fuel Cell and then perform either an RTLS, TAL, or AOA.  No attempt should be made to restart or fix the problem.  It is a matter of crew safety and getting the crew back to the ground safely as quickly as possible. 

The other type is a Fuel Cell mal that occurs anytime after OMS Orbital Insertion.  In this case follow regular Off Nominal Manual Procedures to attempt to correct the problem before aborting.

A. Fuel Cell Ctrlr Failure

1. This procedure assumes that the mal has occurred after OMS Orbital Insertion and not before.  If a Fuel Cell malfunctions during Ascent or Coast Phase then go to Fuel Cell Shutdown ProMan and abort immediately.  For all other Mission Phases go to 2.

2. Advise all Flight Controllers to monitor all Fuel Cell functions closely.

3. Advise crew to deactivate FC Ctrlr for malfunctioning Fuel Cell and then standby 60 seconds.  FC Ctrlr switch is on PLT panel.

4. Reactivate FC Ctrlr.  Should greenline within 3 minutes.

a) FC Ctrlr greenlines.  CNM.

b) FC Ctrlr fails to greenline, then go to 5.

5. Advise crew to attempt FC Ctrlr Restart using SPOC Command Sequence.  Should greenline within 3 minutes.

a) FC Ctrlr greenlines.  CNM.  Onboard FC Ctrlr switch is probably malfunctioning.  Use SPOC Command Sequence to activate and deactivate in the future.

b) FC Ctrlr fails to greenline.  Go to 6.

6. FC Ctrlr malfunction is not fixable in space.  This means that there is no way for the GPCs to communicate with the Fuel Cell.  Go to Fuel Cell Shutdown ProMan and begin procedures for an aborted mission.

B. Fuel Cell Hx Failure

1. This procedure assumes that the mal has occurred after OMS Orbital Insertion and not before.  If a Fuel Cell malfunctions during Ascent or Coast Phase then go to Fuel Cell Shutdown ProMan and abort immediately.  For all other Mission Phases go to 2.

2. Advise all Flight Controllers to monitor all Fuel Cell functions closely.

3. Advise crew to go to Fuel Cell Hx Restart ProMan.  Should greenline within 3 minutes.

a) Fuel Cell Hx greenlines, CNM.  Monitor system closely.

b) Fuel Cell Hx fails to greenline.  Go to 4.

4. Advise the crew to attempt Fuel Cell Hx Restart using SPOC Command Sequence.  Should greenline within 3 minutes.

a) Fuel Cell Hx greenlines, CNM.  Monitor system closely.

b) Fuel Cell Hx fails to greenline.  Go to 5.

5. Go to Fuel Cell Shutdown ProMan and abort at the earliest opportunity.

C. Fuel Cell H2 Reac Vlv Failure

1. This procedure assumes that the mal has occurred after OMS Orbital Insertion and not before.  If a Fuel Cell malfunctions during Ascent or Coast Phase then go to Fuel Cell Shutdown ProMan and abort immediately.  For all other Mission Phases go to 2.

2. Advise all Flight Controllers to monitor all Fuel Cell functions closely.

3. Advise crew to close FC H2 Reac Vlv for off-nominal Fuel Cell.  Standby for 60 seconds and then open FC H2 Reac Vlv.  The FC H2 Reac Vlv is located on the PLT panel.  FC H2 Reac Vlv should greenline within 3 minutes.

a) FC H2 Reac Vlv greenlines, CNM.

b) FC H2 Reac Vlv fails to greenline.  Go to 4.

4. Repeat step 3.  If the FC H2 Reac Vlv fails to greenline on the second attempt then monitor Fuel Cell related telemetry closely, especially Mn Bus and Ess Bus voltage outputs for the next hour.

a) Mn Bus  and Ess Bus voltage outputs do not drop significantly, then CNM.  Malfunction is probably a faulty sensor in the reac vlv.

b) Mn Bus and Ess Bus voltage outputs drop significantly, then reac vlv is malfunctioning without possibility of repair in space.   Advise the crew to go to Fuel Cell Shutdn ProMan for off-nominal Fuel Cell and begin procedures for aborted mission.

D. Fuel Cell O2 Reac Vlv Failure

1. This procedure assumes that the mal has occurred after OMS Orbital Insertion and not before.  If a Fuel Cell malfunctions during Ascent or Coast Phase then go to Fuel Cell Shutdown ProMan and abort immediately.  For all other Mission Phases go to 2.

2. Advise all Flight Controllers to monitor all Fuel Cell functions closely.

3. Advise crew to close FC O2 Reac Vlv for off-nominal Fuel Cell.  Standby for 60 seconds and then open FC O2 Reac Vlv.  The FC O2 Reac Vlv is located on the PLT panel.  FC O2 Reac Vlv should greenline within 3 minutes.

a) FC O2 Reac Vlv greenlines, CNM.

b) FC O2 Reac Vlv fails to greenline.  Go to 4.

4. Repeat step 3.  If the FC O2 Reac Vlv fails to greenline on the second attempt then monitor Fuel Cell related telemetry closely, especially Mn Bus and Ess Bus voltage outputs for the next hour.

a) Mn Bus  and Ess Bus voltage outputs do not drop significantly, then CNM.  Malfunction is probably a faulty sensor in the reac vlv.

b) Mn Bus and Ess Bus voltage outputs drop significantly, then reac vlv is malfunctioning without possibility of repair in space.   Advise the crew to go to Fuel Cell Shutdn ProMan for off-nominal Fuel Cell and begin procedures for aborted mission.

E. Fuel Cell Stack Temperature Violation (or trend)

1. This procedure assumes that the mal has occurred after OMS Orbital Insertion and not before.  If a Fuel Cell malfunctions during Ascent or Coast Phase then go to Fuel Cell Shutdown ProMan and abort immediately.  For all other Mission Phases go to 2.

2. Advise all Flight Controllers to monitor all Fuel Cell functions closely.

3. Check status of FC Hx for off-nominal Fuel Cell.  FC Hx is at the MAX console.

a) FC Hx is greenline, go to 4.

b) FC Hx is redline or off-line.  Go to Fuel Cell Hx section of the off-nominal procedures manual.

4. This is probably normal heating of the Fuel Cell indicating that it needs a routine purge to drain off excess water into the supply tanks.  Advise the crew to go to the Fuel Cell Purge ProMan for the off-nominal Fuel Cell.

a) Fuel Cell Purge restores normal temperatures, CNM.

b) Temperatures fail to return to within limits.  Go to 5.

5. There is a problem with the Fuel Cell that is not fixable in space.  Advise the crew to go to Fuel Cell Shutdn ProMan and begin abort procedures for an aborted mission.

F. Fuel Cell Strt Failure

1. This procedure assumes that the mal has occurred after OMS Orbital Insertion and not before.  If a Fuel Cell malfunctions during Ascent or Coast Phase then go to Fuel Cell Shutdown ProMan and abort immediately.  For all other Mission Phases go to 2.

2. Advise all Flight Controllers to monitor all Fuel Cell functions closely.

3. Go to Fuel Cell Shutdn ProMan

4. Go to Fuel Cell Strt ProMan.  Should greenline within 5 minutes.

a) Fuel Cell Strt greenlines.  CNM, but monitor Fuel Cell functions very closely.

b) Fuel Cell Strt fails to greenline.  Go to 5.

5. This could be a faulty sensor in the Fuel Cell.  Monitor the Fuel Cell functions very closely for the next hour, especially the Mn Bus voltage outputs and the Fuel Cell Stack temperatures. 

a) If all Fuel Cell values stay within the thresholds then the problem is likely a faulty sensor.  CNM with attention to all Fuel Cell values.

b) If Mn Bus voltage outputs drop considerably or FC Stack Temperature climb to or above the upper threshold then go to Fuel Cell Shutdn ProMan and begin procedures for an aborted mission.

IX.     GPC

A. GPC Failure

1. This is a common malfunction and is usually the result of a computer lock-up or shutdown from an electrical power fluctuation or surge.  Usually a restart works very effectively.  Advise the crew to go GPC Restart ProMan.  GPC should greenline within 5 minutes.

a) GPC greenlines.  CNM.

b) GPC fails to greenline.  Go to 2.

2. Advise the crew to attempt GPC Restart using SPOC Command Sequence.  GPC should greenline within 5 minutes.

a) GPC greenlines.  CNM.

b) GPC fails to greenline.  Go to 3.

3. Mission rules state that a nominal mission may continue with three functioning GPCs unless the BFS is off-nominal (GPC 5).

X. IMU 

A. IMU Alignment Deviation Threshold Violation (or trend)

1. Check status on all three IMU Starts

a) If all 3 IMU Starts greenline go to 2

b) If any IMU Start is offline or redline then follow IMU Start ProMan for that IMU only.  Go to 2 after complete

2. Confirm that GPCs are all online and greenline.  GPC status is monitored from onboard the Orbiter.

a) If at least one GPC is greenline, then proceed to 3

b) If zero GPCs are greenline, then refer to GPC Failure Section of the Off-Nominal Manual

3. Follow IMU Alignment ProMan to align only the off-nominal IMU

4. IMU should return to within limits within 15 minutes.  When IMU returns to within limits CNM.

5. If IMU fails to return to within limits within 15 minutes, then follow IMU Alignment ProMan again.

6. If IMU fails to return to limits within 15 minutes, then there is a serious problem with “IMU Alignment Drift” and an abort is necessary within approximately 4 hours or sooner if the drift rate seems to be unusually fast.  In the meantime continue to follow IMU Alignment ProMan procedure to bring the IMU back into alignment.

NOTE:  If IMU alignment drifts more than 15% degrees out of alignment, then the Orbiter will be “flying blind” with no way to determine its direction or velocity.  This will result in almost certain loss of Orbiter and Crew.

B. IMU Align Failure

1.  Confirm that GPCs are all online and greenline.  GPC status is monitored from onboard the Orbiter.

a) If at least one GPC is greenline, then proceed to 2

b) If zero GPCs are greenline, then refer to GPC Failure Section of the Off-Nominal Manual 

2. Follow IMU Align ProMan for that IMU only, and then go to 3 after complete.  IMU should align within 3 minutes.  If successful CNM.  

3. If IMU Align ProMan is not successful then repeat IMU Align ProMan.   IMU should restart within 3 minutes.

4. If IMU Align ProMan fails, then abort at the first available opportunity.  In the meantime continue to follow IMU Align ProMan.

C. IMU Start Failure

1. Confirm that GPCs are all online and greenline.  GPC status is monitored from onboard the Orbiter.

a) If at least one GPC is greenline, then proceed to 2

b) If zero GPCs are greenline, then refer to GPC Failure Section of the Off-Nominal Manual 

2. Follow IMU Start ProMan for that IMU only, and then go to 3 after complete.  IMU should restart within 3 minutes.  If successful, CNM.  

3. If IMU Start ProMan is not successful then repeat IMU Start ProMan.   IMU should restart within 3 minutes.

4. If IMU Start ProMan fails, then abort at the first available opportunity.  In the meantime continue to follow IMU Start ProMan.

XI. KU Band

A. Ku Band Antenna Deploy Failure

1. If video signal is still being received then this is likely ratty data.  If video signal is not being received then, follow Ku BND Deploy ProMan

2. If unsuccessful, then repeat Ku BND Deploy ProMan.  If unsuccessful, then repeat several times.  Ku BND is not critical so if Ku BND deploy is not successful then CNM without video signal.

B.  Ku Band Reception Threshold Violation (or trend) 

1. Advise crew to enter a SPOC Command Sequence to rotate Ku Band Antenna.  Start rotation at 5 degrees and wait 5 minutes for Ku Band Reception to return to within limits.  If Ku Band Reception returns to within normal limits then CNM.

2. If 5 degree Ku Band rotation is unsuccessful, then continue to enter new SPOC Command Sequences at five-degree intervals with 5-minute waits until Ku Band Reception returns to within limits or rotation reaches 360 degrees.  If rotation reaches 360 degrees, then go to 3.

3. Advise the FIDO to write an ATL (Attitude Time Line) that will place the Orbiter in an attitude with a roll 45 – 90 degrees greater than its current attitude.  Wait 5 minutes after ATL has been completed for Ku Band Reception to return to within limits.  If reception does not return to within limits then the problem is not fixable.  Since Ku Band is not critical, the mission can continue with this problem.  It is likely that normal signal may return on its own once the source of interference has passed.

NOTE:  It is likely that you will lose video signal while working this mal, since the video signal is relayed via the Ku Band.
C. Ku Band Transmission Threshold Violation (or trend)

1. Advise the crew to write and enter a SPOC Command Sequence to increase electrical power to Ku BND to 70%.  

2. Wait for 3 minutes to see if Ku Band Transmission returns to within normal limits.  If unsuccessful, advise the crew to reenter SPOC Command Sequence at 75% electrical power.  Continue SPOC Command Sequences with 5% increases and with 3-minute waits between, until Ku Band Transmission returns to within normal limits, or power reaches 100%. 

3. Advise crew to enter a SPOC Command Sequence to rotate Ku Band Antenna.  Start rotation at 5 degrees and wait 5 minutes for Ku Band Transmission to return to within limits.  If Ku Band returns to within limits, then go to 6.

4. If 5 degree Ku Band rotation is unsuccessful, then continue to enter new SPOC Command Sequences at five-degree intervals with 5-minute waits until Ku Band Transmission returns to within limits or rotation reaches 360 degrees.  

a) If rotation reaches 360 degrees, then go to 5.

b) If Ku Band Transmission return to within limits then go to 6.

5. Advise the FIDO to write an ATL (Attitude Time Line) that will place the Orbiter in an attitude with a roll 45 – 90 degrees greater than its current attitude.  Wait 5 minutes after ATL has been completed for Ku Band Transmission to return to within limits.  If reception does not return to within limits then the problem is not fixable.  Since Ku Band is not critical, the mission can continue with this problem.  It is likely that normal signal may return on its own once the source of interference is gone.  Go to 6.

6. Advise the crew to enter a SPOC Command Sequence to decrease the KU Band Antenna electrical power to 50%.  CNM.

NOTE:  It is likely that you will lose video signal while working this mal, since the video signal is relayed via the Ku Band.
XII. LOS Audio

A. Check status of Telemetry.  Check status of Video Signal.  Confirm that Orbiter is not in ZOE or EI Blackout.

1. Telemetry online.  Video online.  Go to B.

2. Telemetry offline.  Video online.  Go to G. 

3. Telemetry offline.  Video offline.  Go to the LOS Video section (A.1.) of the Off-Nominal Manual . 

B. Confirm that CapCom radio is turned ON.

C. Confirm that CapCom radio has volume set to audible level.

D. Confirm that CapCom radio has audio jack plugged into the audio port on the side of the radio.

E. Confirm that CapCom radio is set to Channel 10 Code 30.

F. If B through F above all check out, then it is a problem that needs to be addressed by the teacher on duty.

G. Check status of S Band Reception and S Band Transmitter.  If either the S Band Reception or S Band Transmitter is in a threshold violation, then go to the section in the Off Nominal Manual that addresses that violation.  If both S Band Reception and S Band Transmitter are online, then go to H.

NOTE:  Pay close attention to the video signal because the crew may try to send messages via the video signal.

H. Standby and continue the mission as nominally as possible.  CREW NOTES:  If you have experienced LOS on the AGL for over one hour, then switch the S BND to Ku BND.  This requires a SPOC Command Sequence.  If LOS continues, then follow the Flight Plan and return to Earth at the time designated on the plan, unless an emergency onboard makes it necessary to land sooner.  Remember, the MCC will only be expecting you at the time indicated on the Flight Plan.

XIII. LOS Video

A. Check status of Voice Loop on AGL.

1. Voice Loop on AGL is offline.  This is almost certainly a problem with the TDRS system.  Flight Director needs to contact White Sands Complex for an update on how long the system will be offline.  Flight Director can have the teacher on duty get an update.  The GNC console also has an IDL to let them know if WSC is offline, although it is not always reliable.  If the time offline will be more than an hour, then go to a).  If the time offline will be less than an hour, simply wait for the signal to return.

a)  Activate the GTS System.  This is simply done by advising the teacher on duty.

b) GNC presses T on STSPLUS to go to a tracking screen to monitor when a GTS will be in AOS.  The word RANGE will be green when the Orbiter is AOS of a GTS and red when it is in LOS.  GNC needs to keep the MCC advised of the MET and length of each upcoming GTS AOS.  This can be done by pausing (F6) and using the + key to move the tracking bug ahead in its trajectory.

c) Flight Controllers need to be standing by at each AOS to record telemetry.  Prepare all necessary voice comm. ahead of time to make use of the short period of AOS when using the GTS system. 

2. Voice Loop on AGL is online.  Go to B. 

B. Check status of Ku Band Antenna Deploy

1. If Ku Band Antenna Deploy is greenline go to a). 

a) If Ku Band Transmission > 80% then go to 3.

b) If Ku Band Transmission < 80% then go to (1).

(1)   Go to KU Band Transmission Threshold Violation Section of the Off-Nominal Manual.

2. If Ku Band Antenna Deploy is redline or off-line go to Ku Band Antenna Deploy Redline Section of the Off-Nominal Manual.

3. Advise crew to check video connection cable and power supply to video camera.

4. Check with crew to confirm that camera is set to CAMERA (not VCR).

5. Check with crew to confirm that lens cap is removed from the camera or that the lens is not covered. 

6. Advise crew to enter a SPOC Command Sequence to rotate Ku Band Antenna.  Start rotation at 5 degrees and wait 2 minutes to check for video signal return.  If video signal returns then CNM.

7. If 5 degree Ku Band rotation is unsuccessful, then continue to enter new SPOC Command Sequences at five-degree intervals with 2 minute waits between until signal returns or rotation reaches 360 degrees.  If rotation reaches 360 degrees, then go to 8.

8. Advise the FIDO to write an ATL (Attitude Time Line) that will place the Orbiter in an attitude with a roll 45 – 90 degrees greater than its current attitude.  Wait 3 minutes after ATL has been completed for video signal to return.  If signal does not return then the problem is not fixable.  Since Ku Band is not critical, the mission can continue without video reception.

XIV.      MSBLS

A. MSBLS Failure

1. Advise crew to take manual control of the Orbiter during final approach since a DAP landing will be impossible.

2. Advise crew to go to MSBLS Restart ProMan if the CDR is able to perform the switch throws without undue distraction while manually controlling the Orbiter.  If CDR advises that s/he cannot follow the MSBLS ProMan at that time, then standby for approach and landing. 

XV. OMS Failure

A. OMS Insertion Failure

NOTE:  This would be indicated by failure of the OMS A and OMS B to greenline at the TIG.

1. Advise the crew to go to OMS Shutdown ProMan.

2. Proceed with AOA procedures.

B. OMS De-Orbit Burn Failure

NOTE:  This would be indicated by failure of the OMS A and OMS B to greenline at the TIG.

1. Landing will not be possible on this orbit.  Advise the SMG and GNC to work on identifying the next possible landing at either EDW or KSC.

2. Advise the crew to enter the following SPOC Command Sequence:  TRF OMS AFT RCS.    This command will transfer the OMS Burn to the RCS engines when it is time to deorbit again.  This way the Aft RCS Engines will burn four times longer than a normal OMS Burn for deorbit.

3. FIDO will enter the Burn data into MacSPOC in the same way that s/he would for an OMS Deorbit.

4. In the event of an Aft RCS Failure at the Deorbit TIG, advise the crew to enter the following SPOC Command Entry:  TRF AFT RCS FWD RCS .   This command will transfer the Deorbit burn to the Fwd RCS at the next possible Deorbit time.

5. Advise the FIDO that they will need to write an ATL for this burn the places the Oribter in a forward attitude.

XVI. PRSD

A. PRSD H2 Tk Iso Vlv Failure

1. Closely monitor the PRSD H2 Tk telemetry quantity and pressure on the off-nominal tank for 15 minutes.

a) PRSD H2 Tk Qty is falling at a normal rate.  The cause is likely a faulty sensor in the Iso Vlv.  CNM, but closely monitor tank quantity.

b) PRSD H2 Tk Qty is staying the same and Pres is fluctuating normally.  The problem is likely that the Iso Vlv is stuck closed.  Go to (1).

(1) Advise the crew to close the PRSD H2 Tk Iso Vlv on the off-nominal tank.  Standby for 60 seconds and then advise the crew to open the PRSD H2 Tk Iso Vlv.  PRSD Tk Iso Vlv should greenline within 3 minutes.

(a) PRSD H2 Tk Iso Vlv greenlines.  CNM.

(b) PRSD H2 Tk Iso Vlv fails to greenline, then go to (i).

(i) Attempt to close and then reopen the PRSD H2 Tk Iso Vlv using SPOC Command Sequences.  Should greenline within 3 minutes.

(a) PRSD H2 Tk Iso Vlv greenlines.  CNM.

(b) PRSD H2 Tk Iso Vlv fails to greenline. This problem is not fixable from space and the PRSD H2 Tk needs to be isolated.  Go to 2.  

c) PRSD H2 Tk Pres is dropping.  The valve is leaking and PRSD H2 Tk needs to be isolated.  Go to 2. 

2. Advise the crew to go to PRSD H2 Tk Isolation ProMan.  CNM after isolation is complete.  In case of another PRSD H2 Tk malfunction an abort would be necessary.  Monitor the voltage outputs on the Mn Bus and Ess Bus to confirm that the PRSD tanks transferred their reactants properly during the Isolation Procedure.

B. PRSD O2 Tk Iso Vlv Failure

1. Closely monitor the PRSD O2 Tk telemetry quantity and pressure on the off-nominal tank for 15 minutes.

a) PRSD O2 Tk Qty is falling at a normal rate.  The cause is likely a faulty sensor in the Iso Vlv.  CNM, but closely monitor tank quantity.

b) PRSD O2 Tk Qty is staying the same and Pres is fluctuating normally.  The problem is likely that the Iso Vlv is stuck closed.  Go to (1).

(1) Advise the crew to close the PRSD O2 Tk Iso Vlv on the off-nominal tank.  Standby for 60 seconds and then advise the crew to open the PRSD O2 Tk Iso Vlv.  PRSD Tk Iso Vlv should greenline within 3 minutes.

(a) PRSD O2 Tk Iso Vlv greenlines.  CNM.

(b) PRSD O2 Tk Iso Vlv fails to greenline, then go to (i).

(i) Attempt to close and then reopen the PRSD O2 Tk Iso Vlv using SPOC Command Sequences.  Should greenline within 3 minutes.

(a) PRSD O2 Tk Iso Vlv greenlines.  CNM.

(b) PRSD O2 Tk Iso Vlv fails to greenline. This problem is not fixable from space and the PRSD O2 Tk needs to be isolated.  Go to 2.  

c) PRSD O2 Tk Pres is dropping.  The valve is leaking and PRSD O2 Tk needs to be isolated.  Go to 2. 

2. Advise the crew to go to PRSD O2 Tk Isolation ProMan.  CNM after isolation is complete.  In case of another PRSD O2 Tk malfunction an abort would be necessary.  Monitor the voltage outputs on the Mn Bus and Ess Bus to confirm that the PRSD tanks transferred their reactants properly during the Isolation Procedure.

C. PRSD H2 Tk Rgltr Vlv

1. Monitor status of the PRSD H2 Tk Regluated Pres for the Off-Nominal vlv.

a) PRSD H2 Tk Regulated Pres is nominal and shows no signs of climbing.  CNM, but monitor regulated tank pressure closely.

b) PRSD H2 Tk Regulated Pres is in upper threshold violation or is climbing.  This indicates that the valve is stuck open and not reducing the pressure of the H2 coming in the PRSD H2 Tk.  If pressure continues to climb then an explosion or a major leak in a Fuel Cell is a very real possibility.  This is a critical problem and requires quick actions.  Go to 2.

2. Advise the crew to go to PRSD H2 Tk Isolation ProMan.  CNM after isolation is complete.  In case of another PRSD H2 Tk malfunction an abort would be necessary.  Monitor the voltage outputs on the Mn Bus and Ess Bus to confirm that the PRSD tanks transferred their reactants properly during the Isolation Procedure.

D. PRSD O2 Tk Rgltr Vlv

1. Monitor status of the PRSD O2 Tk Regluated Pres for the Off-Nominal vlv.

a) PRSD O2 Tk Regulated Pres is nominal and shows no signs of climbing.  CNM, but monitor regulated tank pressure closely.

b) PRSD O2 Tk Regulated Pres is in upper threshold violation or is climbing.  This indicates that the valve is stuck open and not reducing the pressure of the O2 coming in the PRSD O2 Tk.  If pressure continues to climb then an explosion or major leak in a Fuel Cell is a very real possibility.  This is a critical problem and requires quick actions.  Go to 2.

2. Advise the crew to go to PRSD O2 Tk Isolation ProMan.  CNM after isolation is complete.  In case of another PRSD O2 Tk malfunction an abort would be necessary.  Monitor the voltage outputs on the Mn Bus and Ess Bus to confirm that the PRSD tanks transferred their reactants properly during the Isolation Procedure.

E. PRSD H2 Tk Pres Threshold Violation (or trend)

1. Is the Pres climbing or dropping?

a) The pressure is dropping.  Go to 2.

b) The pressure is climbing.  Go to 3.

2. Check status of PRSD H2 Tk Qty for off-nominal tank.

a) PRSD H2 Tk Qty is nominal.  In a leak, both the QTY and Pres will drop.  Since the Qty is nominal, then the data is most likely ratty caused from a faulty sensor.  CNM, but monitor all PRSD and Fuel Cell functions closely for the next 2 hours.

b) PRSD H2 Tk Qty is dropping at a high rate.  This indicates a leak in the system and the PRSD Tk needs to be isolated.  Go to (1).  

(1) Go to PRSD H2 Tk Isolation ProMan.  Monitor Fuel Cell functions closely for the next 2 hours to ensure that the PRSD tanks transferred their reactants properly.

3. Check the PRSD H2 Tk Temp.

a) The PRSD H2 Tk Temp is nominal.  Go to 4.

b) The PRSD H2 Tk Temp is climbing.  The PRSD Tk Vac Ion Vessel is leaking and probably showing signs of climbing.  This is removing the insulating shell around the PRSD Tank and allowing it to heat up and expand resulting in an increase in pressure.  The PRSD H2 Tk will need to be isolated.  Go to 2. b) (1) above.

4. Check the PRSD H2 Tk Regulated Pressure.

a) The PRSD H2 Tk Regulated Pressure is dropping.  The PRSD Tk Regulated Pressure is stuck closed.  Advise the crew to attempt to close the PRSD Tk Rgltr Vlv using a SPOC Command Sequence.  The PRSD Tk Pres should return to nominal within 15 minutes.

(1) PRSD H2 Tk Pres returns to nominal.  CNM, monitor closely.

(2) PRSD H2 Tk Pres fails to return to nominal.  The PRSD H2 Tk needs to be isolated.  Go to 2. b) (1) above.

F. PRSD O2 Tk Pres Threshold Violation (or trend)

1. Is the Pres climbing or dropping?

a) The pressure is dropping.  Go to 2.

b) The pressure is climbing.  Go to 3.

2. Check status of PRSD O2 Tk Qty for off-nominal tank.

a) PRSD O2 Tk Qty is nominal.  In a leak, both the QTY and Pres will drop.  Since the Qty is nominal, then the data is most likely ratty caused from a faulty sensor.  CNM, but monitor all PRSD and Fuel Cell functions closely for the next 2 hours.

b) PRSD O2 Tk Qty is dropping at a high rate.  This indicates a leak in the system and the PRSD Tk needs to be isolated.  Go to (1).  

(1) Go to PRSD O2 Tk Isolation ProMan.  Monitor Fuel Cell functions closely for the next 2 hours to ensure that the PRSD tanks transferred their reactants properly.

3. Check the PRSD O2 Tk Temp.

a) The PRSD O2 Tk Temp is nominal.  Go to 4.

b) The PRSD O2 Tk Temp is climbing.  The PRSD Tk Vac Ion Vessel is leaking and probably showing signs of climbing.  This is removing the insulating shell around the PRSD Tank and allowing it to heat up and expand resulting in an increase in pressure.  The PRSD O2 Tk will need to be isolated.  Go to 2. b) (1) above.

4. Check the PRSD O2 Tk Regulated Pressure.

a) The PRSD O2 Tk Regulated Pressure is dropping.  Most likely the PRSD Tk Regulated Pressure is stuck closed.  Advise the crew to attempt to close the PRSD Tk Rgltr Vlv using a SPOC Command Sequence.  The PRSD Tk Pres should return to nominal within 15 minutes.

(1) PRSD O2 Tk Pres returns to nominal.  CNM, monitor closely.

(2) PRSD O2 Tk Pres fails to return to nominal.  The PRSD O2 Tk needs to be isolated.  Go to 2. b) (1) above.

G. PRSD H2 Tk Qty Threshold Violation (or trend)

1. Check the status of the PRSD H2 Tk Pres.

a) The PRSD H2 Tk Pres is dropping.  Go to 2.

b) The PRSD H2 Tk Pres is nominal.  This indicates that there is probably a faulty sensor in the tank giving ratty data.  If the tank were leaking then both the pressure and the quantity would drop.  CNM, but monitor the tank pressure very closely for the next 2 hours.

2. Check status of PRSD H2 Tk Regulated Tk Pres

a) The PRSD H2 Tk Regulated Tk Pres is climbing.  It is likely that the PRSD H2 Tk Rgltr Vlv is stuck open.  Advise the crew to attempt to close the vlv using a SPOC Command Sequence.  PRSD H2 Tk Qty should return to nominal within 5 minutes.

(1) PRSD H2 Tk Qty return to nominal.  CNM, but monitor pressures closely in case the valve sticks again.

(2) PRSD H2 Tk Qty fails to return to nominal.  The tank will need to be isolated.  Go to 3.

b) The PRSD H2 Tk Regulated Tk Pres is nominal.  There is a leak in the system, most likely in the Iso Vlv.  The PRSD H2 Tk will need to be isolated.  Go to 3.

3. Go to PRSD H2 Tk Isolation ProMan.  Monitor Fuel Cell functions closely for the next 2 hours to ensure that the PRSD tanks transferred their reactants properly.

H. PRSD O2 Tk Qty Threshold Violation (or trend)

1. Check the status of the PRSD O2 Tk Pres.

a) The PRSD O2 Tk Pres is dropping.  Go to 2.

b) The PRSD O2 Tk Pres is nominal.  This indicates that there is probably a faulty sensor in the tank giving ratty data.  If the tank were leaking then both the pressure and the quantity would drop.  CNM, but monitor the tank pressure very closely for the next 2 hours.

2. Check status of PRSD O2 Tk Regulated Tk Pres

a) The PRSD O2 Tk Regulated Tk Pres is climbing.  It is likely that the PRSD O2 Tk Rgltr Vlv is stuck open.  Advise the crew to attempt to close the vlv using a SPOC Command Sequence.  PRSD O2 Tk Qty should return to nominal within 5 minutes.

(1) PRSD O2 Tk Qty returns to nominal.  CNM, but monitor pressures closely in case the valve sticks again.

(2) PRSD O2 Tk Qty fails to return to nominal.  The tank will need to be isolated.  Go to 3.

b) The PRSD O2 Tk Regulated Tk Pres is nominal.  There is a leak in the system, most likely in the Iso Vlv.  The PRSD O2 Tk will need to be isolated.  Go to 3.

3. Go to PRSD O2 Tk Isolation ProMan.  Monitor Fuel Cell functions closely for the next 2 hours to ensure that the PRSD tanks transferred their reactants properly.

I. PRSD H2 Tk Temp Threshold Violation (or trend

1. Is the temperature dropping or climbing?

a) The PRSD H2 Tk Temp is dropping.  This is almost certainly ratty data due to a faulty sensor.  Because of the extreme low temperature of the LH2 in the tanks, the temperature could not lose any more heat energy to create a drop a further drop in temperature.

b) The PRSD H2 Tk Temp is climbing.  Go to 2.

2. Check the status of the PRSD H2 Tk Pres.

a) The PRSD H2 Tk Pres is nominal and not climbing.  This is almost certainly ratty data due to a faulty sensor, because the increased temperature of the LH2 should cause the LH2 to expand and raise the tank pressure.  CNM, but monitor tank pressure closely over the next 2 hours.

b) The PRSD H2 Tk Pres is climbing.  This is most likely a leak in the PRSD H2 Tk’s Vac Ion Vessel causing the insulating barrier on the tank to disappear, and resulting in a temperature increase in the tank.  Since the temperature increase will increase tank pressure, an explosion could occur.  The PRSD H2 Tk needs to be isolated.  Advise the crew to go PRSD H2 Tk Isolation ProMan.  Monitor the Fuel Cells closely to ensure that the PRSD reactant transfer takes place correctly.

J. PRSD O2 Tk Temp Threshold Violation (or trend

1. Is the temperature dropping or climbing?

a) The PRSD O2 Tk Temp is dropping.  This is almost certainly ratty data due to a faulty sensor.  Because of the extreme low temperature of the OH2 in the tanks, the temperature could not lose any more heat energy to create a drop a further drop in temperature.

b) The PRSD O2 Tk Temp is climbing.  Go to 2.

2. Check the status of the PRSD O2 Tk Pres.

a) The PRSD O2 Tk Pres is nominal and not climbing.  This is almost certainly ratty data due to a faulty sensor, because the increased temperature of the LOX should cause the LOX to expand and raise the tank pressure.  CNM, but monitor tank pressure closely over the next 2 hours.

b) The PRSD O2 Tk Pres is climbing.  This is most likely a leak in the PRSD O2 Tk’s Vac Ion Vessel causing the insulating barrier on the tank to disappear, and resulting in a temperature increase in the tank.  Since the temperature increase will increase tank pressure, an explosion could occur.  The PRSD O2 Tk needs to be isolated.  Advise the crew to go PRSD O2 Tk Isolation ProMan.  Monitor the Fuel Cells closely to ensure that the PRSD reactant transfer takes place correctly.

XVII. PBD

A. PBD Latch Failure

1. Latch will not lock into place (redline or offline).  Go to a)

a) Are you in PreLaunch?

(1) Yes.  NO GO for launch.

(2) No.  If you are attempting to latch the PBDs and it is not PreLaunch, then you must be preparing for EI.  Go to 2.

2. How many latches are not locking?

a) More than 4.  Do not attempt re-entry with more than 4 latches unlocked.  Open the PBD (PLT switch panel) and then close again.  Go to 2.

b) 4 or less.  Proceed with re-entry.  This should not pose a problem since the remaining latches are able to handle the additional load placed on them by the failed latches.

B. PBD Open Failure

1. Attempt an open with the switch panel 2 times.  If unsuccessful, then advise the crew to use SPOC Command Sequence to open the PBD

a) PBD successful.  CNM.

b) PBD unsuccessful.  Begin abort procedures.  Without being able to open the PBDs the Orbiter will quickly loses its cooling capability and begin overheating resulting in multiple system failures.

C. PBD Sensor

1. This indicates that volatile (explosive) gases have leaked into the Payload Bay—probably from the satellite payload.  If the PBD Sensor redlines anytime that the PDBs are closed, it is a ratty data from a faulty sensor since the gases would not stay trapped in the Payload Bay with the doors open.

2. Emergency Egress from the Orbiter immediately, since the danger of catastrophic explosion is high.   If PDB Sensor activates during approach, then the crew will Emergency Egress at wheelstop while remaining in full Launch and Entry Gear to protect from toxic gases.

XVIII. RCS

A. RCS Htr Sect  (Fwd, L Aft, and R Aft)

1. Is the temp climbing or dropping?

a) Climbing.  Likely ratty data from a faulty sensor.  The RCS is not exposed to enough sunlight to have a significant increase in temperature.  CNM.

b) Dropping.  Advise the crew to activate the RCS Htr for the off-nominal section using a SPOC Command Sequence as follows:  ACTV XXX RCS HTR SECT X. (XXX=FWD, L AFT, or R AFT     X=SECTION NUMBER)   Nominal temperatures should return within 10 minutes.

(1) Temperatures nominal.  CNM.

(2) Temperatures fail to return to nominal.  Go to 2

2. The RCS Htr in that section is malfunctioning.  Advise the crew to activate the RCS Htr Sections surrounding the off-nominal section to provide heat to bring it to nominal temperatures.  Nominal temperatures should return within 15 minutes.

a) Nominal temperatures return.  CNM.

b) Nominal temps fail to return.  Advise the crew to enter the following SPOC Command Sequence to shutdown the RCS System:  DEAC RCS L AFT (or R AFT or FWD as necessary).  Failure to shutdown this RCS could result in an explosion from a cracked RCS section.  Go to 3.

3. Begin abort procedures.  Mission rules state that an RCS System Shutdown requires an immediate abort at the first opportunity.

XIX. S Band 

A. S Band Reception Threshold Violation (or trend) 

1. Advise the FIDO to write an ATL (Attitude Time Line) that will place the Orbiter in an attitude with a roll 45 – 90 degrees greater than its current attitude.  Wait 5 minutes after ATL has been completed for S Band Reception to return to within limits.  If reception does not return to within limits then the problem is not fixable.

2. Advise the crew to switch the S BND to Ku BND.  This requires a SPOC Command Sequence.  CNM.

NOTE:  It is likely that your audio signal may weaken and telemetry could become increasingly ratty while you work this mal.
B. S Band Transmission Threshold Violation (or trend)

1. Advise the crew to write and enter a SPOC Command Sequence to increase electrical power to S BND to 70%.  

2. Wait for 3 minutes to see if S Band Transmission returns to within normal limits.  If unsuccessful, advise the crew to reenter SPOC Command Sequence at 75% electrical power.  Continue SPOC Command Sequences with 5% increases and with 3-minute waits between, until S Band Transmission returns to within normal limits, or power reaches 100%. 

a) If s Band Transmission returns to within limits then go to 4.

b) If S Band fails to return to within normal limits then go to 3. 

3. Advise the FIDO to write an ATL (Attitude Time Line) that will place the Orbiter in an attitude with a roll 45 – 90 degrees greater than its current attitude.  Wait 5 minutes after ATL has been completed for S Band Transmission to return to within limits.  

a) If S Band Transmission does not return to within limits then go to 5.

b) If S Band Transmission returns to within limits then go to 4. 

4. Advise the crew to enter a SPOC Command Sequence to decrease the S Band Antenna electrical power to 50%.  CNM.

5. Advise the crew to switch the S BND to Ku BND.  This requires a SPOC Command Sequence then go to 4 (above). 

NOTE:  It is likely that you will lose video signal while working this mal, since the video signal is relayed via the Ku Band.
XX. SpaceLab

A. SpcLb Mn Bus and Exp AC Bus Violations (or trends)

NOTE:  In the event of a SpcLb Mn Bus or Exp AC Bus Failure that cannot be corrected, the MAX may decide to recommend that power be switched over to the SpcLb Auxiliary DC Buses if less than 6 hours remain in the mission.  This would be done instead of shutting down the SpdLb Module.  The Auxiliary Buses are not designed for long-term use though and should not be used longer than a six-hour period.  To transfer power to the Auxiliary Buses advise the crew to enter the following SPOC Command Sequence:  TRF SpcLb Mn Bus (or Exp A Bus) SpcLb Aux Bus 

1. Advise the crew to shut down all SpaceLab lighting.   Do not use any of the electrical equipment inside the SpaceLab to conserve electrical power consumption until the mal is worked.

2. Closely monitor the status of all Fuel Cell and PRSD related telemetry for the next 10 minutes and determine if there are any threshold violations, trends, or failures.  The reason for this is that the Fuel Cells provide the electrical power for the SpaceLab Buses.

a) There are Fuel Cell related failures, threshold violations, or trends.  Work that malfunction for the Fuel Cell problem that was noticed.  This should return the bus to normal operation so that you can CNM.  (If working the Fuel Cell related mal does not return the bus to normal function, then the problem is not identified and you need to immediately shutdown the SpaceLab.  Advise the crew to enter the following SPOC Command Sequence to shutdown SpaceLab and then close the hatch:  DEAC SPCLB SEQ

b) There are no Fuel Cell related failures, threshold violations, or trends.  Go to 3.

3. Is the voltage climbing or dropping.

a) Dropping.  This is an undervoltage (or drop in electrical power).  The supplying Fuel Cell may need to be purged.  Advise the crew to go the Fuel Cell Purge ProMan for the Fuel Cell that supplies the off-nominal bus.  Nominal voltage should return within 10 minutes.  

(1) Nominal voltage returns, CNM.

(2) Nominal voltage fails to return.  SpaceLab will need to be shutdown.  Advise the crew to enter the following SPOC Command Sequence to shutdown SpaceLab and then close the hatch:  DEAC SPCLB SEQ

b) Climbing.  This is an overvoltage (or electrical surge) and usually indicates that the supplying Fuel Cell needs to be purged.  Watch the other systems carefully--an overvoltage can cause serious damage to electrical systems in the Orbiter.  Advise the crew to go the Fuel Cell Purge ProMan for the Fuel Cell that supplies the off-nominal.  Nominal voltage should return within 10 minutes.

(1) Nominal voltage returns, CNM.

B. Nominal voltage fails to return.  SpaceLab will need to be shutdown.  Advise the crew to enter the following SPOC Command Sequence to shutdown SpaceLab and then close the hatch:  DEAC SPCLB SEQ 

C. SpcLb CMDS Comp Failure

1. The SpcLb CMDS Computer is like the GPC of the SpaceLab module.  It controls all of the functions onboard the SpcLb.  Check the SpcLb Equip Bay Temp for the off nominal CMDS (CMDS 1 is stored in Equip Bay 1, etc.). 

a) The SpcLB Equip Bay Temp is nominal.  The failure to be a CMDS shutdown or computer lock-up.  Attempt a restart using SPOC Command Sequence

(1) Restart successful.  CNM.

(2) Restart fails.  Shutdown CMDS.  CNM with remaining CMDS.  If two CMDS shutdown, then it is necessary to shutdown SpcLb.  SpaceLab will need to be shutdown.  Advise the crew to enter the following SPOC Command Sequence to shutdown SpaceLab and then close the hatch:  DEAC SPCLB SEQ 

b) The SpcLb Equip Bay Temp is climbing.  This indicates an overheating of the Equip Bay in which the CMDS is housed.  The overheating is causing the electronics in the CMDS to malfunction.  Go to 2.

2. Advise the crew to activate the SpcLb Equip By Fn using SPOC Command Sequence.

a) SpcLb Equip Bay Temp returns to nominal.  Restart CMDS using SPOC Command Sequence.  CNM.

b) SpcLb Equip Bay fails to return to nominal.  Go to 3.

3. This indicates that the SpcLb Equip Bay Fn is malfunctioning.  Shutdown CMDS.  CNM with remaining CMDS.  If two CMDS shutdown, then it is necessary to shutdown SpcLb.  SpaceLab will need to be shutdown.  Advise the crew to enter the following SPOC Command Sequence to shutdown SpaceLab and then close the hatch:  DEAC SPCLB SEQ

D. SpcLb CO2 and CO Threshold Violation (Do not perform this mal for a trend.  Work this mal only for a threshold violation)

1. This indicates the the SpcLb is filling with CO2 or CO gas and needs to be shutdown and isolated.  Advise the crew to enter the following SPOC Command Sequence to shutdown SpaceLab and then close the hatch:  DEAC SPCLB SEQ

E. SpcLb Pres Threshold Violation (Do not perform this mal for a trend.  Work this mal only for a threshold violation)

1. This indicates the the SpcLb is leaking and needs to be shutdown and isolated.  Advise the crew to enter the following SPOC Command Sequence to shutdown SpaceLab and then close the hatch:  DEAC SPCLB SEQ

F. SpcLb PRSD O2 Rgltr Vlv Failure

1. Is the SpcLb GN2 Pres Regulated nominal?

a) Yes.  It is likely a faulty sensor and the data is ratty.  CNM.

b) No.  Go to the SpcLb O2 Pres Regulated section of the Off Nominal Manual.

G. SpcLb PRSD O2 Sply Vlv Failure

1. Is the SpcLb O2 nominal?

a) Yes.  It is likely a faulty sensor and the data is ratty.  CNM.

b) No.  Go to the SpcLb O2 section of the Off Nominal Manual.

H. SpcLb O2 Theshold Violation (or trend)

a) Advise the crew to attempt to CLOSE and then OPEN the SpcLb PRSD O2 Rgltr Vlv using SPOC Command Sequence.

(1) SpcLb O2 returns to nominal.  The valve was probably stuck and the closing and opening allowed it to free itself.  CNM, but monitor the SpcLb O2 closely.

(2) SpcLb O2 fails to return to nominal.  The O2 Sys Rgltr Vlv is probably stuck.  This valve reduces the pressure of the O2 tank before it enters the SpcLb.  If it is not functioning properly, the SpcLb can become saturated (filled) with O2.  Go to b)

b) The SpcLb O2 Tank will need to be isolated.  Advise the crew to go to enter the following SPOC Command Sequence to isolate the SpcLb O2 Tk:  ISO SpcLb O2 Tk.

c) Monitor the level of GN2 in the SpcLb closely.  It will be receiving all of its O2 from the crew compartment as it “floats” into the SpcLb.  This may cause GN2 levels to rise causing a fire risk.  If O2 levels rise above 85% simply advise the crew to exit the SpcLb Module temporarily and enter the following SPOC Command Sequence:  CLS SpcLb PRSD GN2 Sply Vlv.   This will shut down the GN2 and allow the GN2 levels to drop back down.  Once the level has dropped back to 80% advise the crew to use SPOC Command Sequence to open the SpcLb PRSD GN2 Sply Vlv and allow the crew to reenter the module.  

I. SpcLb PRSD GN2 Rgltr Vlv Failure

1. Is the SpcLb GN2 Pres Regulated nominal?

a) Yes.  It is likely a faulty sensor and the data is ratty.  CNM.

b) No.  Go to the SpcLb GN2 Pres Regulated section of the Off Nominal Manual.

J. SpcLb PRSD GN2 Sply Vlv Failure

1. Is the SpcLb GN2 Tk Pres nominal?

a) Yes.  It is likely a faulty sensor and the data is ratty.  CNM.

b) No.  Go to the SpcLb GN2 Tk Pres section of the Off Nominal Manual.

K. SpcLb GN2 Pres Regulated Theshold Violation (or trend)

a) Advise the crew to attempt to CLOSE and then OPEN the SpcLb PRSD GN2 Rgltr Vlv using SPOC Command Sequence.

(1) SpcLb GN2 Pres Regulated returns to nominal.  The valve was probably stuck and the closing and opening allowed it to free itself.  CNM, but monitor the SpcLb GN2 Pres Regulated closely.

(2) SpcLb GN2 Pres Regulated fails to return to nominal.  The GN2 Sys Rgltr Vlv is probably stuck.  This valve reduces the pressure of the GN2 tank before it enters the SpcLb.  If it is not functioning properly, the SpcLb can become saturated (filled) with GN2.  Go to b)

b) The SpcLb GN2 Tank will need to be isolated.  Advise the crew to go to enter the following SPOC Command Sequence to isolate the SpcLb GN2 Tk:  ISO SpcLb GN2 Tk.

c) Monitor the level of O2 in the SpcLb closely.  It will be receiving all of its GN2 from the crew compartment as it “floats” into the SpcLb.  This may cause O2 levels to rise causing a fire risk.  If O2 levels rise above 25% simply advise the crew to exit the SpcLb Module temporarily and enter the following SPOC Command Sequence:  CLS SpcLb PRSD O2 Sply Vlv.   This will shut down the O2 and allow the O2 levels to drop back down.  Once the level has dropped back to 20% advise the crew to use SPOC Command Sequence to open the SpcLb PRSD O2 Sply Vlv and allow the crew to reenter the module.  

L. SpcLb GN2 Tk Pres Theshold Violation (or trend)

a) Advise the crew to attempt to CLOSE and then OPEN the SpcLb PRSD GN2 Sply Vlv using SPOC Command Sequence.

(1) SpcLb GN2 Tk Pres returns to nominal.  The valve was probably stuck and the closing and opening allowed it to free itself.  CNM, but monitor the SpcLb GN2 Tk Pres closely.

(2) SpcLb GN2 Tk Pres fails to return to nominal.  The SpcLb GN2 Tk Pres is probably stuck.  This valve reduces the pressure of the GN2 tank before it enters the SpcLb.  If it is not functioning properly, the SpcLb can become saturated (filled) with GN2.  Go to b)

b) The SpcLb GN2 Tank will need to be isolated.  Advise the crew to go to enter the following SPOC Command Sequence to isolate the SpcLb GN2 Tk:  ISO SpcLb GN2 Tk.

c) Monitor the level of O2 in the SpcLb closely.  It will be receiving all of its GN2 from the crew compartment as it “floats” into the SpcLb.  This may cause O2 levels to rise causing a fire risk.  If O2 levels rise above 25% simply advise the crew to exit the SpcLb Module temporarily and enter the following SPOC Command Sequence:  CLS SpcLb PRSD O2 Sply Vlv.   This will shut down the O2 and allow the O2 levels to drop back down.  Once the level has dropped back to 20% advise the crew to use SPOC Command Sequence to open the SpcLb PRSD O2 Sply Vlv and allow the crew to reenter the module.  

M. SpcLb GN2 Theshold Violation (or trend)

a) Advise the crew to attempt to CLOSE and then OPEN the SpcLb PRSD GN2 Rgltr Vlv using SPOC Command Sequence.

(1) SpcLb GN2 returns to nominal.  The valve was probably stuck and the closing and opening allowed it to free itself.  CNM, but monitor the SpcLb GN2 closely.

(2) SpcLb GN2 fails to return to nominal.  The GN2 Sys Rgltr Vlv is probably stuck.  This valve reduces the pressure of the GN2 tank before it enters the SpcLb.  If it is not functioning properly, the SpcLb can become saturated (filled) with GN2.  Go to b)

b) The SpcLb GN2 Tank will need to be isolated.  Advise the crew to go to enter the following SPOC Command Sequence to isolate the SpcLb GN2 Tk:  ISO SpcLb GN2 Tk.

c) Monitor the level of O2 in the SpcLb closely.  It will be receiving all of its GN2 from the crew compartment as it “floats” into the SpcLb.  This may cause O2 levels to rise causing a fire risk.  If O2 levels rise above 25% simply advise the crew to exit the SpcLb Module temporarily and enter the following SPOC Command Sequence:  CLS SpcLb PRSD O2 Sply Vlv.   This will shut down the O2 and allow the O2 levels to drop back down.  Once the level has dropped back to 25% advise the crew to use SPOC Command Sequence to open the SpcLb PRSD O2 Sply Vlv and allow the crew to reenter the module.  

XXI. TACAN

A. TACAN Failure

1. Immediately activate MSBLS to allow the Orbiter to pick up signal from the runway ASAP.  It is possible that MSBLS may already be activated during a TACAN failure.

2. If CDR has a visual on the landing site then CNM without further action.  If CDR does not have a visual on the landing site, then go to 2.

3. Advise the crew to go to TACAN Restart ProMan.

4. Standby 60 seconds.

a) TACAN greenlines.  CNM.

b) TACAN remains redline or offline.  Go to 5.

5. Advise crew to activate TACAN using a SPOC Command Sequence.

6. Standby 60 seconds.

a) TACAN greenlines.  CNM.

b) TACAN remains redline or offline.  Go to 7.

7.  Advise crew to continue going through TACAN Restart and to continue mission.  TACAN failure could severely effect navigation and put the Orbiter several miles off-course.  Be prepared to make an emergency landing at an unknown landing site if they end up out of landing range of KSC (or other intended landing site).

XXII. TDRS

A. TDRS Failure  

1. Contact White Sands Complex via the teacher on duty to get an update on how long the failed TDRS satellite will be offline.

a) If TDRS satellite will be offline for more than six hours or during a critical mission phase, then contact White Sands Complex and advise them to activate the back-up TDRS satellite.  Review the GTS procedures in LOS Video section (A.1.) of the Off-Nominal Manual in case a second TDRS satellite goes offline.

b) If TDRS satellite will be offline for less than six hours and no critical mission phases are coming up, then CNM with reduced communication time.  Review the GTS procedures in the Audio  in case a second TDRS satellite goes offline. 

XXIII. Vent Purge Doors

A. Vent Purge Door Failure

1. Attempt to open or close the vent door (whichever is necessary) using SPOC Command Sequences.  This is not a critical situation unless more than 4 doors malfunction.  If a situation occurs in which more than doors will function it is most likely due to an electrical supply problem.  Check the EPDS system status.

XXIV. Water Dump

NOTE:  A water dump is not a malfunction, but is really a normal part of a mission.  As the Fuel Cells continue to produce water throughout the mission, it is sent to the Supply Water Tanks.  There it is stored until needed for cooling, drinking, or use by the crew in some other way.  Used water is then sent to the Waste Water Tank. 

Both the Supply Tanks and the Waste Tanks become full and need to be vented into space every 3-5 hours.

A. Waste Water Dump

1. Advise the FIDO to confirm that the Orbiter is not in attitude that has it moving laterally (sideways) toward its port side.  This could cause the Orbiter to collide with the vented waste water.

2. To perform a Waste Water Dump, advise the crew to go to the Waste Water Dump ProMan.

B. Supply Water Dump

1. Advise the FIDO to confirm that the Orbiter is not in attitude that has it moving laterally (sideways) toward its port side.  This could cause the Orbiter to collide with the vented supply water.

2. To perform a Supply Water Dump, advise the crew the go to the Supply Water Dump ProMan. 
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