	Request For Action
	Number: 1    


	  Project  
THEMIS

  Review:  
Systems Requirements Review (SRR)

  Date:  
July 8-9, 2003

Originator:
R. Killough

Phone:
210 522-3616

Organization:
SwRI

Category:  
Systems Engineering

Title:  
Requirements Flow-Down for Automated Test Equipment



Action  
Requested: 
Add a box to the requirements flow-down, at level 3, for the development of the automated test equipment hardware and software (and make sure there is a level 2-3 WBS element for it).

(CLOSE BY S/C BUS PDR)



Supporting 
Rationale: 
The I&T schedule is very likely heavily dependent upon the existence of the automated test equipment (ATE), and that it functions as planned.  If it does not, the I&T schedule will immediately slide way to the right.  The design and development of the ATE must receive top-level and focused attention, and the requirements for the ATE must be well coordinated with the verification needs as expressed in the probe and payload requirements.



Project  
Response: 



	Request For Action
	Number: Recommendation    


	  Project  
THEMIS

  Review:  
Systems Requirements Review (SRR)

  Date:  
July 8-9, 2003

Originator:
R. Killough

Phone:
210 522-3616

Organization:
SwRI

Category:  
C&DH

Title:  
Implementing a Solid State Recorder



Action  
Requested: 
Consider implementing a SSR in the spacecraft to store IDPU housekeeping, and spacecraft housekeeping, as an approach to meeting what I feel may be a missing requirement to store spacecraft and payload health and safety data in non-volatile memory.



Supporting 
Rationale: 
Currently, both the spacecraft and IDPU have “recorders” of some sort that are apparently separately managed, and it isn’t clear that either of them can survive a processor reset.  Implementing a non-volatile recorder allows the ground to diagnoswe4 a problem following a processor reset, and combining the IDPU and spacecraft SSR’s simplifies operations (and may save power and mass).



Project  
Response: 



	Request For Action
	Number: Recommendation    


	  Project  
THEMIS

  Review:  
Systems Requirements Review (SRR)

  Date:  
July 8-9, 2003

Originator:
R. Killough

Dan Mark

Phone:
210 522-3616

Organization:
SwRI

Swales

Category:  
Contamination

Title:  
Add Pre-Launch Mission Mode Constraints



Action  
Requested: 
Under contamination flow-down branch for probe carrier, add a requirement that pre-launch mission mode has a constraint of access and purge enable down time of TBD hours.



Supporting 
Rationale: 
Although the purge characteristics will be specified in the ESA and SST ICD’s and the purge quality and contamination requirements will appear in the contamination control plan, a top level access time constraint is a simpler way to just specify a “mission-level” down time to all subsidiary elements.  If the time approaches zero then implementation people can trade discrete versus T-0 fly-away launch vehicle purges.



Project  
Response: 



	Request For Action
	Number: 2    


	  Project  
THEMIS

  Review:  
Systems Requirements Review (SRR)

  Date:  
July 8-9, 2003

Originator:
R. Killough

Phone:
210 522-3616

Organization:
SwRI

Category:  
Systems Engineering

Title:  
State or Mode Dependent Requirements



Action  
Requested: 
(1) Formally establish, name, and define the system states and/or modes, and then review and update the requirements so that requirements that are state or mode-dependent consistently use those names.

(2) Make the mission requirements dealing with the safe-hold state and fault detection and correction more specific.

(CLOSE BY S/C BUS PDR)



Supporting 
Rationale: 
(1) A number of requirements are state or mode dependent.  Some reference a state or mode that isn’t defined anywhere, others imply one.  Some “mission phases” are described in Section 1.8 of the MRD but these probably don’t equate to system states/modes.  Addressing this RFA should also help address whether or not there is a safe state/mode and if so, what the requirements are for it.

(2a) Requirement M-7 doesn’t say much about what a “viable” safe state is, how long it must maintain it, what represents a “safe” attitude/spin, etc.  Since there are five probes and you are only talking to one at a time, you want to give safe state adequate mission-level attention.

(2b) Regarding fault detection and correction (FD&C), requirement M-8, this requirement may simply be unnecessary. At the subsystem level, FD&C requirements may be specific in order to meet reliability requirements or to mitigate some risk.



Project  
Response: 



	Request For Action
	Number: 3    


	  Project  
THEMIS

  Review:  
Systems Requirements Review (SRR)

  Date:  
July 8-9, 2003

Originator:
R. Killough

Phone:
210 522-3616

Organization:
SwRI

Category:  
Systems Engineering

Title:  
Review MRD with Regard to Resolution, Accuracy, and Position



Action  
Requested: 
Review the requirements in the MRD with regard to “resolution”, “accuracy”, “position”, and make appropriate corrections, clarifications, and addition of detail.  Also, search for words such as “approximate” and replace with some +/- threshold.

(CLOSE BY S/C BUS PDR)



Supporting 
Rationale: 
Some requirements use the term “resolution” when it should say “accuracy”, some say “accuracy” when it should say “resolution”, and others provide either accuracy or resolution when both accuracy and resolution may be needed.  Similar with respect to “position”.



Project  
Response: 



	Request For Action
	Number: 4    


	  Project  
THEMIS

  Review:  
Systems Requirements Review (SRR)

  Date:  
July 8-9, 2003

Originator:
R. Killough

J. Barrowman

Phone:
210 522-3616

410 647-7195

Organization:
SwRI

Swales

Category:  
Systems Engineering

Title:  
Requirements Dealing with Time Synchronization, MET, Time Tagging



Action  
Requested: 
Conduct the appropriate analyses and examination of science requirements so that all the requirements dealing with time synchronization, MET, time tagging of science, housekeeping, and ACS telemetry, time resolution and absolute time accuracy, can be finalized and TBDs removed.  Make lower-level time related requirements derive from higher-level mission and science requirements.

(CLOSE BY S/C BUS PDR)



Supporting 
Rationale: 
Most requirements dealing with time are TBD or TBR, and there was substantial discussion among the THEMIS team members during the review that indicates that this issue needs attention.

THEMIS is measuring a highly dynamic system using distributed instrumentation.  The timing accuracy required to properly correlate the distributed measurements is crucial to achieving the stated science goals.



Project  
Response: 



	Request For Action
	Number: 5    


	  Project  
THEMIS

  Review:  
Systems Requirements Review (SRR)

  Date:  
July 8-9, 2003

Originator:
R. Killough

Phone:
210 522-3616

Organization:
SwRI

Category:  
Systems Engineering

Title:  
Clarify Types of Spacecraft Numbers and Identifiers



Action  
Requested: 
Clarify, through the requirements, what types of spacecraft numbers and identifiers there are, be consistent in what they are called, i.e. named, and clearly state which number(s) are in hardware (or are otherwise unchangeable on-orbit) and which are reprogrammable.

(CLOSE BY S/C BUS PDR)



Supporting 
Rationale: 
There are at least four different numbers/ Ids that are rather loosely referred to, and I’m not convinced that the team in discussions and in the requirements is using those terms consistently.  Example terms I’ve heard:

(a) Spacecraft ID (required by CCSDS, may be different for uplink versus downlink??)

(b) Probe unique ID

(c) “P” number (associates probe with its orbit position??)

(d) Probe serial number (same as “probe unique ID”??)



Project  
Response: 



	Request For Action
	Number: 6    


	  Project  
THEMIS

  Review:  
Systems Requirements Review (SRR)

  Date:  
July 8-9, 2003

Originator:
F. Martin

Phone:
919 465-4268

Organization:
Independent

Category:  
Systems Engineering

Title:  
Use GSFC Standard Practice for Margins and Margin History



Action  
Requested: 
Display margins and margin history in a way acceptable by the GSFC management (ie., AIAA standards, JPL standards).  This is a program risk that requires a mitigation plan.

(CLOSE BY S/C BUS PDR)



Supporting 
Rationale: 
Mass margin on THEMIS appears tight.  All data shown indicates that the Space Sciences Laboratory (SSL) has a good history on mass performance.  This needs to be put in context of what GSFC requires.



Project  
Response: 



	Request For Action
	Number: 7    


	  Project  
THEMIS

  Review:  
Systems Requirements Review (SRR)

  Date:  
July 8-9, 2003

Originator:
F. Martin

J. Bolek

Phone:
919 465-4268

301 286-1390

Organization:
Independent

GSFC/424

Category:  
Systems Engineering

Title:  
Spacecraft Visibility with Ground/TDRS



Action  
Requested: 
Need to provide a requirement that there must be ground/TDRSS “communications capability” with any probe for all deployments, separations and maneuvers.

(CLOSE BY S/C BUS PDR)



Supporting 
Rationale: 
Not currently covered in stated requirements.  Critical mission phases must be covered with real time observations.



Project  
Response: 



	Request For Action
	Number: 8    


	  Project  
THEMIS

  Review:  
Systems Requirements Review (SRR)

  Date:  
July 8-9, 2003

Originator:
F. Martin

Phone:
919 465-4268

Organization:
Independent

Category:  
Testing

Title:  
Add I&T Requirements Flow-Down For The Payload Carrier



Action  
Requested: 
Add Integration and Test (I&T) requirements flow-down for the payload carrier.

(CLOSE BY JULY 25, 2003)



Supporting 
Rationale: 
Payload carrier is a new design for THEMIS.  The requirement for I&T/Verification should be incorporated into requirements tree.



Project  
Response: 



	Request For Action
	Number: 9    


	  Project  
THEMIS

  Review:  
Systems Requirements Review (SRR)

  Date:  
July 8-9, 2003

Originator:
B. Taylor

Phone:
256 539-2804

Organization:
Independent

Category:  
Systems Engineering

Title:  
Assigning Responsibility for Assuring Requirements Compliance



Action  
Requested: 
Provide the approach to be implemented that shows the responsibility for assuring requirements are met.  Define the means where the basic responsibility for completing the compliance is defined, the level/person responsible for ensuring the compliance, and the degree/responsibility for independent verification also.

(CLOSE BY S/C BUS PDR)



Supporting 
Rationale: 
There are clearly requirements that are so critical that multiple levels of assurance that the requirement has been satisfied must be established.



Project  
Response: 



	Request For Action
	Number: 10    


	  Project  
THEMIS

  Review:  
Systems Requirements Review (SRR)

  Date:  
July 8-9, 2003

Originator:
B. Taylor

Phone:
256 539-2804

Organization:
Independent

Category:  
Systems Engineering

Title:  
Compliance to Interface Control Documents



Action  
Requested: 
Define how compliance to ICD’s will be performed since they do not form a part of the requirement flow-down documentation.

(CLOSE BY S/C BUS PDR)



Supporting 
Rationale: 
ICD requirements should be verified in a controlled manner, just as level I, II and others.  This is especially important prior to the next level of assembly and test.



Project  
Response: 



	Request For Action
	Number: 11    


	  Project  
THEMIS

  Review:  
Systems Requirements Review (SRR)

  Date:  
July 8-9, 2003

Originator:
B. Taylor

Phone:
256 539-2804

Organization:
Independent

Category:  
Systems Engineering

Title:  
Schedule for Release/Baseline of Level II/III Requirements Documents



Action  
Requested: 
(1) Please provide the schedule for release/baseline of level II/III “requirements” documents, as keyed to instrument/probe/THEMIS PDR’s and CDR’s.  Specifically: ICD’s, PAIP’s, Verification Plan and Envelope Specification, Electrical Systems Specification, Contamination Control Plan(s), Systems Management Plan.

(2) Provide the schedule for closing all TBR’s and TBD’s contained in the Mission Requirements Document.

(CLOSE BY JULY 25, 2003)



Supporting 
Rationale: 
A thrust of the SRR is to ensure the level II requirements are complete and (reasonably accurate).  Several of the level II’s are TBR/TBD or refer to ICD’s, and various plans; however, we did not see these, nor do we know when they are planned to be available.



Project  
Response: 



	Request For Action
	Number: 12    


	  Project  
THEMIS

  Review:  
Systems Requirements Review (SRR)

  Date:  
July 8-9, 2003

Originator:
B. Taylor

Phone:
256 539-2804

Organization:
Independent

Category:  
Systems Engineering

Title:  
Requirements Testing with the Ground System



Action  
Requested: 
The Mission Requirements Document should include a requirement, or complement of requirements, that require sufficient testing (either by hours, test, test configuration) with the ground system.  The ground system should include the hardware, operations teams, software, database(s), etc.

(CLOSE BY S/C BUS PDR)



Supporting 
Rationale: 
For training purposes, and to demonstrate/validate ground systems readiness and compatibility with the probe carrier and probes, including instruments, there should be a stated requirement specifying minimum test/test hours.



Project  
Response: 



	Request For Action
	Number: Recommendation    


	  Project  
THEMIS

  Review:  
Systems Requirements Review (SRR)

  Date:  
July 8-9, 2003

Originator:
R. Schnurr

Phone:
301 286-1852

Organization:
GSFC/560

Category:  
Systems Engineering

Title:  
Compliance with Orbital Debris Requirements



Action  
Requested: 
Generate detailed plan prior to PDR for compliance with NSS1740.14 orbital debris guidelines.  Coordinate with project, JSC and NASA HQ to ensure that the program can meet orbital debris requirements with a zero fault tolerant spacecraft.  The project should define it’s strategy to meeting NSS 1740.14, and flow down requirements to sub-systems and verify that the zero fault spacecraft is acceptable given that the propulsion system might remain on-orbit with fuel for >25 years after a single failure.



Supporting 
Rationale: 
Not coordinating orbital debris plan could require significant system reconfiguration driving cost and schedule.



Project  
Response: 



	Request For Action
	Number: 13    


	  Project  
THEMIS

  Review:  
Systems Requirements Review (SRR)

  Date:  
July 8-9, 2003

Originator:
R. Schnurr

Phone:
301-286-1852

Organization:
GSFC/560

Category:  
Systems Engineering

Title:  
Document Control, Sign-off, and Management



Action  
Requested: 
Please clarify who owns the documents specified in THM-SYS-0001 section 1.2, figure 1?  Specifically, provide the owner and relationship between the MRD documents, and the subsystem documents.  How are ICD’s controlled, signed-off, and managed?  Who maintains the list of required ICD’s. How are the documents flowed to lower level contracts?

(CLOSE BY S/C BUS PDR)



Supporting 
Rationale: 
It’s not clear who “owns” the documents.  The relationship between the documents is also not clear.



Project  
Response: 



	Request For Action
	Number: 14    


	  Project  
THEMIS

  Review:  
Systems Requirements Review (SRR)

  Date:  
July 8-9, 2003

Originator:
R. Schnurr

Phone:
301-286-1852

Organization:
GSFC/560

Category:  
Safety

Title:  
Provide Flow-down of Safety/Inhibits For Separation and Propulsion



Action  
Requested: 
Provide flow-down of safety/inhibits for separation and propulsion system.

(CLOSE BY JULY 25, 2003)



Supporting 
Rationale: 
Propulsion system, power system, and C&DH did not show flow-down requirements for safety critical functions.



Project  
Response: 



	Request For Action
	Number: Recommendation    


	  Project  
THEMIS

  Review:  
Systems Requirements Review (SRR)

  Date:  
July 8-9, 2003

Originator:
R. Schnurr

Phone:
301-286-1852

Organization:
GSFC/560

Category:  
Communications

Title:  
Need an End-to-End Data Analysis



Action  
Requested: 
(1) Does the spacecraft need to specify a specific circular polarization for the S-band antenna?

(2) Need to perform an end-to-end data analysis including data compression, coding, RF link to calculate needed/optimal BER for compressed data.



Supporting 
Rationale: 
(1) Need to check TDRS capability.

(2) Compressed data can be/is sensitive to data loss.  An end-to-end data analysis is required to optimize/select data rate.



Project  
Response: 



	Request For Action
	Number: Recommendation    


	  Project  
THEMIS

  Review:  
Systems Requirements Review (SRR)

  Date:  
July 8-9, 2003

Originator:
R. Schnurr

Phone:
301-286-1852

Organization:
GSFC/560

Category:  
Power

Title:  
Probe Bus EPS Requirements Modifications



Action  
Requested: 
(1) PB.EPS-3:  change “(lock-out) actuator supply” to a switched service for critical actuator deployment service.

(2) PB.EPS-4:  delete “during normal science mode”

(3) PB.EPS-9:  recommend adding 1 failed string and/or 1 failed cell to End Of Life power requirements.

(4) PB.EPS-10:  limit off command to ground test only

(5) PB.EPS-12:  change to power system shall comply with ESC and magnetic cleanliness requirements.

(6) Add requirement for arming connector/access for external charging/reconditioning battery and for a Solar Array arming connector for ground test/safety.



Supporting 
Rationale: 
(1) Clarification

(2) Clarification

(3) Solar Arrays have been known to fail/degrade early in missions. Often the failures are design/ qualification related and may not be independent across the 5 spacecraft.

(6) Ground test requirements are included in other subsystems but not included for P/S.



Project  
Response: 



	Request For Action
	Number: Recommendation    


	  Project  
THEMIS

  Review:  
Systems Requirements Review (SRR)

  Date:  
July 8-9, 2003

Originator:
J.B. Joyce

Dan Mark

Phone:
410 647-8853

Organization:
Independent

Swales

Category:  
Operations

Title:  
Add Mission Operations Requirement Regarding Probe GRI



Action  
Requested: 
Add mission operations requirement:

The flight operations system shall maintain a Ground Reference Image (GRI) for each probe’s last commanded/actual state(s).



Supporting 
Rationale: 
The GRI is a database object containing parametric state information describing the last known probe commanded state plus data describing last known actual state to aid in rapid re-enabling of a probe during contingency operations and as an aid to flight operations routine operations and maneuver planning. (Related to GS.OPS-4)



Project  
Response: 



	Request For Action
	Number: Recommendation    


	  Project  
THEMIS

  Review:  
Systems Requirements Review (SRR)

  Date:  
July 8-9, 2003

Originator:
J.B. Joyce

Dan Mark

Phone:
410-647-8853

Organization:
Independent

Swales

Category:  
Science

Title:  
Science End Product Requirements



Action  
Requested: 
Add requirements:

(1) List end use science data products

(2) Explicitly call out performance values. For example: Science data availability to community, space weather alert data availability, who it gets routed to (in case of alerts, etc.).



Supporting 
Rationale: 
Need to list more than just individual sensor data items as requirements.  The end products trace directly to science goals (already listed as requirements) and are the items that drive software pipeline requirements (lower-level).



Project  
Response: 



	Request For Action
	Number: Recommendation    


	  Project  
THEMIS

  Review:  
Systems Requirements Review (SRR)

  Date:  
July 8-9, 2003

Originator:
J.B. Joyce

Phone:
410-647-8853

Organization:
Independent

Category:  
Operations

Title:  
Detail the Processes for Orbit Determination



Action  
Requested: 
Detail, by the PDR, the processes required for providing orbit determination services for THEMIS including implementation of hardware and software for BGS, training of the operations team, MOC automation plans, metric tracking, data evaluation (for BGS and the USN site), the optimized tracking strategy to achieve the required orbital accuracy and test plans.



Supporting 
Rationale: 
Capturing and processing metric tracking data to provide the required orbital products must be planned prudently to contain costs.  Several “new” systems need to be implemented, tested and integrated into the MOC.



Project  
Response: 



	Request For Action
	Number: Recommendation    


	  Project  
THEMIS

  Review:  
Systems Requirements Review (SRR)

  Date:  
July 8-9, 2003

Originator:
J.B. Joyce

Phone:
410-647-8853

Organization:
Independent

Category:  
Operations

Title:  
Provide Optimized Ground Station Strategy



Action  
Requested: 
Provide, at the PDR, an optimized ground station acquisition strategy (a week in the life of THEMIS) that meets all nominal requirements.



Supporting 
Rationale: 
With the addition of 5 satellites, the load on BGS and the use of the USN site must be planned to contain costs.



Project  
Response: 



	Request For Action
	Number: Recommendation    


	  Project  
THEMIS

  Review:  
Systems Requirements Review (SRR)

  Date:  
July 8-9, 2003

Originator:
J.B. Joyce

Phone:
410-647-8853

Organization:
Independent

Category:  
Operations

Title:  
Assessment of Lunar Shadows



Action  
Requested: 
Evaluate the P1 (P2?) orbit for possible lunar shadows and assess impacts (if any) on the mission.



Supporting 
Rationale: 
Predictions of lunar shadow are needed to ensure proper mission planning.



Project  
Response: 



	Request For Action
	Number: 15    


	  Project  
THEMIS

  Review:  
Systems Requirements Review (SRR)

  Date:  
July 8-9, 2003

Originator:
J. Bolek

S. Glubke

Phone:
301 286-1390

301 286-7044

Organization:
GSFC/424

GSFC/444

Category:  
Systems Engineering

Title:  
Process for Replacing a Failed Probe with a Replacement Probe



Action  
Requested: 
Develop a process for handling the contingency for replacing a failed probe with a replacement probe.  This should include the process of defining a failure and the planning and execution process of transferring the replacement probe to the new orbit.  Care should be taken to ensure that the process is effective and efficient. Flow down any requirements to the appropriate subsystem(i.e., propulsion, mission ops, etc.).

(CLOSE BY S/C BUS PDR)



Supporting 
Rationale: 
Mission science objectives are achieved in two 3-month windows during the two-year mission life.  Of the 5 spacecraft, P3 or P4 will be used as a replacement for any failed probe.  The project needs to minimize the replanning process in the event that a failure occurs at a critical time (near or during the 3-month window).  Any requirements from this preliminary planning process are defined now.



Project  
Response: 



	Request For Action
	Number: 16    


	  Project  
THEMIS

  Review:  
Systems Requirements Review (SRR)

  Date:  
July 8-9, 2003

Originator:
J. Bolek

Phone:
301 286-1390

Organization:
GSFC/424

Category:  
Science

Title:  
Flux Gate Magnetometer Requirements



Action  
Requested: 
(1) Specify that the Flux Gate Magnetometer (FGM) is a 3-axis device.  Specify any associated requirements (orthogonality, crosstalk, etc.).

(2) Specify FGM alignment requirements (accuracy and/or knowledge).

(CLOSE BY S/C BUS PDR)



Supporting 
Rationale: 
The FGM is a 3-axis device but it is not specified as such.  Also, alignment requirements were not stated.



Project  
Response: 



	Request For Action
	Number: 17    


	  Project  
THEMIS

  Review:  
Systems Requirements Review (SRR)

  Date:  
July 8-9, 2003

Originator:
J. Bolek

Phone:
301 286-1390

Organization:
GSFC/424

Category:  
C&DH

Title:  
C&DH Capability for Writing and Retrieving From Memory



Action  
Requested: 
Specify that the C&DH subsystem is capable of simultaneously recording and playback data from bulk memory.

(CLOSE BY S/C BUS PDR)



Supporting 
Rationale: 
It was stated that simultaneous read/write capability is needed for the mission objectives.



Project  
Response: 



	Request For Action
	Number: Recommendation    


	  Project  
THEMIS

  Review:  
Systems Requirements Review (SRR)

  Date:  
July 8-9, 2003

Originator:
J. Hair

Phone:
301 286-5390

Organization:
GSFC/543

Category:  
Systems Engineering

Title:  
Mission Life



Action  
Requested: 
Clarify that the measurements of dY (requirement S-4) and dZ (requirement S-7) must occur in different September-April seasons.



Supporting 
Rationale: 
It will become clearer why a 2-year mission life is needed when it is understood that two seasons are needed.  Add in your rationale for two years based on an open launch date, and it will be hard to question the two-year life.



Project  
Response: 



	Request For Action
	Number: Recommendation


	  Project  
THEMIS

  Review:  
Systems Requirements Review (SRR)

  Date:  
July 8-9, 2003

Originator:
J. Hair

Phone:
301 286-5390

Organization:
GSFC/543

Category:  
Systems Engineering

Title:  
MRD Configuration Management



Action  
Requested: 
The level 1 and 2 requirements in the MRD should be placed under tighter configuration control after the SRR, compared to levels 3 and 4.



Supporting 
Rationale: 
The level 1 and 2 requirements should be under full configuration management, requiring CCB for changes, after the SRR.  If these requirements are allowed to change with the flow of the level 3 requirements, then too much requirement creep will occur and the momentum of the project to move toward PDR will be lost.



Project  
Response: 



	Request For Action
	Number: Recommendation


	  Project  
THEMIS

  Review:  
Systems Requirements Review (SRR)

  Date:  
July 8-9, 2003

Originator:
J. Hair

Phone:
301 286-5390

Organization:
GSFC/543

Category:  
Mechanisms

Title:  
Deployables Torque Ratio



Action  
Requested: 
Deployed systems may not rely on momentum to ensure complete deployment. A torque ratio of 4:1 must be demonstrated thoroughly the entire range of motion of the deployed element.



Supporting 
Rationale: 
This is to ensure proper deployment even if momentum is reduced due to unexpected friction during other phases of deployment.



Project  
Response: 



	Request For Action
	Number: Recommendation


	  Project  
THEMIS

  Review:  
Systems Requirements Review (SRR)

  Date:  
July 8-9, 2003

Originator:
J. Hair

Phone:
301 286-5390

Organization:
GSFC/543

Category:  
Mechanisms

Title:  
Deployment of Magnetometer Booms



Action  
Requested: 
Study options to “under-deploy” magnetometer booms rather than “over-deploy”.



Supporting 
Rationale: 
It is understood that it is not desirable to deploy the magnetometer booms such that they are exactly in line with the radial line from the spin axis.  There may be benefits to deploying the booms from a configuration that ends in slight under deployment rather than deploying “over center” because less torque will be needed to demonstrate 4:1 torque ratio over the full motion, especially since dampers will not be used to dissipate energy.  Lowering the torque needed to meet the 4:1 requirement will lessen the risk of damage to the deployed elements when the deployment stops are reached.



Project  
Response: 



	Request For Action
	Number: 18    


	  Project  
THEMIS

  Review:  
Systems Requirements Review (SRR)

  Date:  
July 8-9, 2003

Originator:
J. Hair

D. Mark

Phone:
301 286-5390

Organization:
GSFC/543

Swales

Category:  
Interfaces

Title:  
Add Z-axis Center of Gravity Requirement for PCA



Action  
Requested: 
After M-47, add separate z-axis center of gravity requirement for PCA relative to launch vehicle reference plane or equivalent.

(CLOSE BY S/C BUS PDR)



Supporting 
Rationale: 
Adds 3-axis consistency to M-47.



Project  
Response: 



	Request For Action
	Number: 19    


	  Project  
THEMIS

  Review:  
Systems Requirements Review (SRR)

  Date:  
July 8-9, 2003

Originator:
J. Hair

Phone:
301 286-5390

Organization:
GSFC/543

Category:  
Mechanical

Title:  
Set Limitations on the Placement of the MAG and EFI Instruments



Action  
Requested: 
Requirements need to be added to set limitations on the placement of the MAG and EFI instruments relative to the Spacecraft and each other.

(CLOSE BY AUGUST 1, 2003. 



Supporting 
Rationale: 
As it stands now, there is nothing that prevents the booms from being 1 cm long, forcing contamination sources on the probe to be sufficiently low to meet the I&T requirement or other contamination requirement.  The requirements regarding contamination limits are open ended and circular.  There needs to be either a distance associated with the applicable contamination requirement (I&T, etc.) or a contamination limit on the probe.  This cannot be buried in contamination specification.  One of these needs to be at the top level to break the logjam.



Project  
Response: 



	Request For Action
	Number: 20    


	  Project  
THEMIS

  Review:  
Systems Requirements Review (SRR)

  Date:  
July 8-9, 2003

Originator:
J. Hair

Phone:
301 286-5390

Organization:
GSFC/543

Category:  
Mechanical

Title:  
Add Functional Requirements to IN.BOOM Requirements



Action  
Requested: 
Functional requirements that flow from science to mission to instrument requirements need to be added to IN.BOOM requirements.

(CLOSE BY S/C BUS PDR)



Supporting 
Rationale: 
There are no links to what the booms must deploy and where they have to deploy them.  For example, the MAG booms shall deploy the MAG instruments into a position such that axes are oriented, and MAG contamination is lower than I&T.



Project  
Response: 



	Request For Action
	Number: 21    


	  Project  
THEMIS

  Review:  
Systems Requirements Review (SRR)

  Date:  
July 8-9, 2003

Originator:
J. Hair

Phone:
301 286-5390

Organization:
GSFC/543

Category:  
Systems Engineering

Title:  
Add Carrier De-Spin Requirement to the Launch Vehicle Requirements



Action  
Requested: 
Requirements need to be added to the MRD Launch Vehicle requirements to stipulate, at least, the requirement to de-spin carrier to 15 rpm prior to probe deployment and that software/hardware deployment signals shall be provided to carrier from Launch Vehicle after a certain event.

(CLOSE BY S/C BUS PDR)



Supporting 
Rationale: 
Requirements interaction between Launch Vehicle and carrier needs to be documented in MRD at these levels to show flow-down to other items and flow into specifications.



Project  
Response: 



	Request For Action
	Number: 22    


	  Project  
THEMIS

  Review:  
Systems Requirements Review (SRR)

  Date:  
July 8-9, 2003

Originator:
J. Hair

Phone:
301 286-5390

Organization:
GSFC/543

Category:  
Systems Engineering

Title:  
Adding Deployment Signal/Command Requirements



Action  
Requested: 
Deployment signal/command requirements need to be added.

(CLOSE BY S/C BUS PDR)



Supporting 
Rationale: 
Who provides the signal to the release mechanism?  This applies to both the booms and release command of probes from carrier.



Project  
Response: 



	Request For Action
	Number: 23    


	  Project  
THEMIS

  Review:  
Systems Requirements Review (SRR)

  Date:  
July 8-9, 2003

Originator:
J. Hair

Phone:
301 286-5390

Organization:
GSFC/543

Category:  
Systems Engineering

Title:  
Provide Clearer Connection Between Science and Mission Requirements



Action  
Requested: 
A clearer connection between science requirements (WBS 1.2) and mission requirements (WBS 2) needs to be developed including the subsequent flow down to instrument (WBS 2.1) and probe bus (WBS 2.2) requirements.  The minimum mission requirements need to be added as well, such that they can be flowed down.  Then requirements in mission need to address nominal and minimum science requirements. Additionally, data capture issues need to be addressed in conjunction with this, as data is not valuable unless gathered and down-linked,  (A malfunctioning instrument or S-band link may cause the loss of data from a conjunction time and not counting toward achieving of 188 hrs per season).

(CLOSE BY JULY 25, 2003)



Supporting 
Rationale: 
Requirement M-12 mixes nominal and minimum science, by mixing 188 hrs/season from 4 probes.  The nominal is 188 hrs/season with 5 probe conjunctions of good data down-linked to MOC/SOC.  Minimal is 94 hrs/season with 4 probes.  In looking at probe and instrument general requirements there are no ties to times of functional instrument/systems to meet requirements or any mention of data capture budget.



Project  
Response: 



	Request For Action
	Number: Recommendation    


	  Project  
THEMIS

  Review:  
Systems Requirements Review (SRR)

  Date:  
July 8-9, 2003

Originator:
S. Glubke

Phone:
301 286-7044

Organization:
GSFC/444

Category:  
Systems Engineering

Title:  
Impact of Extended Mission


Action  
Requested: 
Design requirements were stated as being for the baseline mission only.  Identify any design or operational impacts if the probes must operate into an extended mission duration.


Supporting 
Rationale: 
On page 9 of the "Science Requirements" section an extended mission is identified, and the discussion during the review indicated that all design and operation including end-of-life (EOL) operations would only be designed for the baseline mission even though margins may allow for an extended mission.  Previous program operations have shown the programs are often operated for many years past their baseline mission life.  Recent experience on IMAGE showed that limiting the design requirements to the baseline mission almost prevented the spacecraft from surviving the extended mission.  Requirements such as delta-v budget, EOL disposal,  lifetime, etc. may be impacted if extended mission is included.  The impacted requirements and/or the operational changes should be identified.


Project  
Response: 



	Request For Action
	Number: 24    


	  Project  
THEMIS

  Review:  
Systems Requirements Review (SRR)

  Date:  
July 8-9, 2003

Originator:
L. Fantano

Phone:
301 286-9965

Organization:
GSFC/545

Category:  
Thermal

Title:  
Specify Temperature Requirements for all Sensitive Hardware



Action  
Requested: 
Specify temperature requirements for all temperature sensitive hardware by mission phase, if applicable.  Minimum and maximum temperature limits need to be established for operating and non-operating conditions.   These limits should be selected broadly based on component/sub-system level thermal considerations; not predicted temperatures from thermal model for proposed implementation.

(CLOSE BY S/C BUS PDR)



Supporting 
Rationale: 
Thermal requirements are not adequately addressed in THM-SYS-001 Mission Requirements Document.  Suggest adding Section 2.3.x Thermal Requirements section as bucket for mission level thermal requirements.  What are the thermal isolation/conductance requirements for each sub-assembly?



Project  
Response: 



	Request For Action
	Number: 25    


	  Project  
THEMIS

  Review:  
Systems Requirements Review (SRR)

  Date:  
July 8-9, 2003

Originator:
L. Fantano

Phone:
301 286-9965

Organization:
GSFC/545

Category:  
Thermal

Title:  
Specify Verification Test Requirements



Action  
Requested: 
Specify verification test requirements.  Minimum and maximum Qualification Temperature levels need to be established for each temperature sensitive component.

(CLOSE BY JULY 25, 2003)



Supporting 
Rationale: 
Hardware verification requirements were not adequately addressed.   What are the thermal test requirements placed on each component provider?  A coordinated verification plan is required to assure that GEVS thermal vacuum testing is performed at the required levels of assembly.



Project  
Response: 



	Request For Action
	Number: Recommendation    


	  Project  
THEMIS

  Review:  
Systems Requirements Review (SRR)

  Date:  
July 8-9, 2003

Originator:
L. Fantano

Phone:
301 286-9965

Organization:
GSFC/545

Category:  
Thermal

Title:  
Re-evaluate Temperature Telemetry Requirements



Action  
Requested: 
Re-evaluate temperature telemetry requirements for instruments and probes. It was not clear that these were well coordinated with instrument providers.



Supporting 
Rationale: 
PB.THM-8 specifies 50 temperature sensors per probe, which includes temperature telemetry from instruments.  This might be better located as a higher level requirement.



Project  
Response: 



	Request For Action
	Number: 26    


	  Project  
THEMIS

  Review:  
Systems Requirements Review (SRR)

  Date:  
July 8-9, 2003

Originator:
L. Fantano

Phone:
301 286-9965

Organization:
GSFC/545

Category:  
Thermal

Title:  
Specify Minimum and Maximum Allowable Transmitter On Times



Action  
Requested: 
For PB.THM-4, minimum and maximum allowable transmitter “on” times need to be clarified.

(CLOSE BY S/C BUS PDR)



Supporting 
Rationale: 
Transmitter allowable on times do not appear to be consistent with the current requirements set.  Thermal engineer is designing for a maximum 30 minutes yet discussion occurred where the transmitter might be “on” for as long as 60 minute. Assumptions, cases, and margins should be presented at Spacecraft PDR.



Project  
Response: 



	Request For Action
	Number: Recommendation    


	  Project  
THEMIS

  Review:  
Systems Requirements Review (SRR)

  Date:  
July 8-9, 2003

Originator:
L. Fantano

Phone:
301 286-9965

Organization:
GSFC/545

Category:  
Thermal

Title:  
Suggested Change to PB.THM-16



Action  
Requested: 
PB.THM-16 should read, “The Probe Bus subsystems shall satisfy the temperature requirements provided in TABLE XX in the ICD”.



Supporting 
Rationale: 
As currently written, the requirement does not apply to operating temperature range thermal requirements



Project  
Response: 



	Request For Action
	Number: Recommendation    


	  Project  
THEMIS

  Review:  
Systems Requirements Review (SRR)

  Date:  
July 8-9, 2003

Originator:
B. Davis

Phone:
301 286-3038

Organization:
GSFC/410

Category:  
Contamination

Title:  
Implement Continuous Nitrogen Purge



Action  
Requested: 
Recommend a continuous nitrogen purge be implemented on the observatory to protect contamination and humidity sensitive instruments until lift-off.



Supporting 
Rationale: 
As currently written, the requirement does not apply to operating temperature range thermal requirements



Project  
Response: 



