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5.3. WR OSC Controls, Monitors, and Communication Lines:

5.3.2. At a minimum, the controls, monitors, and communication needs listed below are required at
the launch complex OSC. These items are general in nature and may vary depending on the launch
vehicle configuration. The monitor circuit shall be designed so that the actual status of the critical
parameters can be monitored rather than the command transmittal. It is important that this console
not have any FTS command transmittal functions.

5.3.2.1. FTS safe and arm status for all FTS safe and arm devices.

5.3.2.2. Ignition safe and arm status for all solid rocket motor safe and arm devices.

5.3.2.3. Launch vehicle liquid propulsion system inhibits and propellant tank pressure status(psig).
12.8.3. Flight Hardware Hypergolic Propellant System Valves:

12.8.3.5. Remotely controlled valves shall provide for remote monitoring of open and closed
positions during prelaunch operations. Monitoring of remotely controlled, pyrotechnically operated
valve open and closed positions shall not be required if the function power is deenergized (in other
words, an additional fourth inhibit is in place between the power source and the three required
inhibits) and the control circuits for the three required inhibits are disabled (in other words, no single
failure in the control circuitry will result in the removal of an inhibit) until the hazard potential no
longer exists).

13.3.6. Ordnance Electrical and Optical Monitoring, Checkout, and Control Circuits:

13.3.6.1. All circuits used to arm or disarm the firing circuit shall contain means to provide remote
electrical indication of their armed or safe status.

13.3.6.1.1. These inhibits shall be directly monitored.

13.3.6.1.2. GSE shall be provided to electrically monitor arm and safe status of the firing circuit at all
processing facilities including launch complexes up to launch.

NSTS 1700.7B
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201.1c Monitors. Monitors are used to ascertain the safe status of payload functions, devices, inhibits
and parameters. Monitoring circuits should be designed such that the information obtained is as
directly related to the status of the monitored device as possible. Monitor circuits shall be current
limited or otherwise designed to prevent operation of the hazardous functions with credible failures.
In addition, loss of input or failure of the monitor should cause a change in state of the indicator.
Monitoring shall be available to the launch site when necessary to assure safe ground operations.
Notification of changes in the status of safety monitoring shall be given to the flight crew in either
near-real-time or real-time.

201.1¢(1) Near-Real-Time Monitoring. Near-real-time monitoring (NRTM) is defined as notification
of changes in inhibit or safety status on a periodic basis (nominally once per orbit). NRTM may be
accomplished via ground crew monitored telemetry data. Switch talk backs shall not be used as the
only source of safety monitoring when the hazard exists during crew sleep periods.

201.1¢(2) Real-Time Monitoring. Real-time monitoring (RTM) is defined as immediate notification to
the crew. RTM shall be accomplished via the use of the Orbiter failure detection and annunciation
system or by ground crew monitored telemetry data. An exception to this would be where RTM is
necessary only during payload operations. Under these conditions, switch panel talk back monitoring
is acceptable. Real-time monitoring of inhibits to a catastrophic hazardous function is required when
changing the configuration of the applicable payload system or when the provisions of paragraph
204 are implemented for flight crew control of the hazard. If ground monitoring is used to meet real-
time monitoring, a continuous real-time data link (containing the applicable safety parameters) must
be assured by the payload and continuous communications between the flight and ground crews
must be established and maintained during the required period.

201.1c(3) Unpowered Bus Exception. Monitoring and safing of inhibits for a catastrophic hazardous
function will not be required if the function power is deenergized (i.e., an additional fourth inhibit is
in place between the power source and the three required inhibits) and the control circuits for the
three required inhibits are disabled (i.e., no single failure in the control circuitry will result in the
removal of an inhibit) until the hazard potential no longer exists.

201.3 Functions Resulting in Catastrophic Hazards. A function whose inadvertent operation could
result in a catastrophic hazard must be controlled by a minimum of three independent inhibits,
whenever the hazard potential exists.

One of these inhibits must preclude operation by an RF command or the RF link must be encrypted.
In addition, the ground return for the function circuit must be interrupted by one of the independent
inhibits. At least two of the three required inhibits shall be monitored (paragraph 201.1c).

If loss of a function could cause a catastrophic hazard, no two credible failures shall cause loss of that
function.

202.1 Solid Propellant Rocket Motors.
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202.1d Monitoring. Monitoring requirements are a function of the design and operations as follows:
202.1d(1) No Rotation of the S&A Prior to a Safe Distance. The capability to monitor the status of the
S&A device and one electrical inhibit in near real-time is required until final separation of the payload
from the Orbiter. No monitoring is required if the payload qualifies for the unpowered bus exception
of paragraph 201.1¢(3).

202.1d(2) S&A Will be Rotated to Arm Prior to a Safe Distance. Prior to rotation of the S&A and
separation of the payload from the Orbiter, the flight or ground crew must have continuous real-
time monitoring to determine the status of the S&A and to assure that two of the three electrical
inhibits are in place (paragraph 201.1c(2)).

202.2 Liquid Propellant Propulsion Systems.

202.2a(4) Monitoring. At least two of the three required independent electrical inhibits shall be
monitored by the flight or ground crew until final separation of the payload from the Orbiter. The
position of a mechanical flow control device may be monitored in lieu of its electrical inhibit,
provided the two monitors used to meet the above requirement are independent.

Either near real-time or real-time monitoring will be required as defined in paragraphs 201.1¢(1) and
201.1¢(2). One of the monitors must be the electrical inhibit or mechanical position of the isolation
valve.

Monitoring will not be required if the payload qualifies for the unpowered bus exception of
paragraph 201.1c(3). If the isolation valve will be opened prior to the payload achieving a safe
distance from the Orbiter, all three of the electrical inhibits that will remain after the opening of the
isolation valve must be verified safe during final predeployment activities by the flight or ground

crew.
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