Request

For Action
Number: 


Project:
Explorers


System/Instrument:
THEMIS Mission


Review:
Preliminary Design Review (PDR)



Confirmation Assessment Review (CAR)


Date:
November 12-14, 2003

Originator: Joseph Bolek
Phone: 301-286-1390
Organization: GSFC

Category:  Testing
Title:   Evaluate Need for Simulated Storage of Deployment Mechanisms
	Action

Requested:
	Determine if simulated on-orbit storage test of the deployment mechanisms is necessary to ensure reliability. These tests should imitate on-orbit conditions.

	Supporting

Rationale:
	The deployment mechanisms will be on-orbit for up to four months before they are activated.  Factors such as thermal cycles and lubricant migration need to be assessed.

	Project

Response:
	


Request

For Action
Number: 


Project:
Explorers


System/Instrument:
THEMIS Mission


Review:
Preliminary Design Review (PDR)



Confirmation Assessment Review (CAR)


Date:
November 12-14, 2003

Originator: Joseph Bolek
Phone: 301-286-1390
Organization: GSFC

Category:  Systems Engineering
Title:   Provide Verification Method for each Requirement
	Action

Requested:
	Provide list of the verification method for each requirement.

(Provide prior to MCRR)

	Supporting

Rationale:
	During the review it was discussed that the requirements matrix has a column defining the verification method.  However, it was not presented.

	Project

Response:
	


Request

For Action
Number: 


Project:
Explorers


System/Instrument:
THEMIS Mission


Review:
Preliminary Design Review (PDR)



Confirmation Assessment Review (CAR)


Date:
November 12-14, 2003

Originator: Joseph Bolek
Phone: 301-286-1390
Organization: GSFC

Category: Mechanisms
Title: Conduct a Mechanisms Peer Review
	Action

Requested:
	Conduct a mechanisms peer review.  Present the mechanism detailed designs. (Questioned- )

	Supporting

Rationale:
	The project has conducted many peer reviews.  However, to my knowledge, the mechanisms have not had this level of review.  Also more details of the designs need to be presented.

	Project

Response:
	


Request

For Action
Number: 


Project:
Explorers


System/Instrument:
THEMIS Mission


Review:
Preliminary Design Review (PDR)



Confirmation Assessment Review (CAR)


Date:
November 12-14, 2003

Originator: Joseph Bolek
Phone: 301-286-1390
Organization: GSFC

Category: Systems Engineering
 Title:  Provide Qualification Plan(s) for all the Mechanisms
	Action

Requested:
	Provide a qualification plan(s) for all the mechanisms.

	Supporting

Rationale:
	There are several mechanisms on the probes.  Some of the mechanisms are modified from previous designs.  The project needs to clearly define the qualification program for the mechanisms.

	Project

Response:
	


Request

For Action
Number: 


Project:
Explorers


System/Instrument:
THEMIS Mission


Review:
Preliminary Design Review (PDR)



Confirmation Assessment Review (CAR)


Date:
November 12-14, 2003

Originator: Joseph Bolek
Phone: 301-286-1390
Organization: GSFC

                     Mark Goans
             301-286-9763
                         GSFC/301

Category: Systems Engineering
 Title:  Provide Design Information from the Instrument Peer Reviews
	Action

Requested:
	Provide peer review presentation packages containing design information presented at the instrument peer reviews/PDRs.  Also provide peer review summary reports for each instrument that identifies the content of the review and discussions of the flow-down of requirements, ability of the design to meet functional and performance requirements, and maturity of the design relative to the preliminary design phase.

	Supporting

Rationale:
	Design details on the instruments were not presented at the mission PDR.  The review team did not attend the peer reviews and any instrument PDRs, therefore, we do not have sufficient insight into the details of the designs.

	Project

Response:
	


Request

For Action
Number: 


Project:
Explorers


System/Instrument:
THEMIS Mission


Review:
Preliminary Design Review (PDR)



Confirmation Assessment Review (CAR)


Date:
November 12-14, 2003

Originator: Rick Schnurr
Phone: 
Organization: GSFC

Category: Power
Title:  Provide Updated Power Budget with Assumptions
	Action

Requested:
	Please provide updated power budget and include assumptions used in its calculation including battery depth of discharge and heater power assumptions.  Insure the power balance used in the power budget is based on the worst-case condition.

	Supporting

Rationale:
	Not clear that the power numbers presented at system level were consistent with the spacecraft power numbers.

	Project

Response:
	


Request

For Action
Number: 


Project:
Explorers


System/Instrument:
THEMIS Mission


Review:
Preliminary Design Review (PDR)



Confirmation Assessment Review (CAR)


Date:
November 12-14, 2003

Originator: Rick Schnurr
Phone: 
Organization: GSFC

Category: Testing
Title:  Conduct DC and AC Magnetic Testing at all Levels of Integration
	Action

Requested:
	DC and AC magnetic testing must be performed at all levels of integration including spacecraft level and observatory level.  This testing can be performed with EMI/EMC equipment or science instruments.  The emphasis of this testing should be to verify the variability of the DC component and the measurement of any AC component that will interfere with either magnetometer.   One test should be performed in a clean magnetic environment in flight configuration after degaussing to measure the final DC magnetic field bias.  The total frequency range of susceptibility of the search coil magnetometer must be determined.  In many cases the qualification of boxes and power supplies, boxes, etc can be performed with EMI/EMC equipment or a science instrument.  0.1 nT stability requirement is at the very edge of what can be measured.  While this is a good goal is does not seem to be a practical requirement.  Some of the constraints in the Magnetic design guidelines are too restrictive for spacecraft components.  For example Tantalum capacitors and diodes can usually be used on the spacecraft as is after magnetic screening and degaussing.  Frequency control plan was mentioned but not presented.

	Supporting

Rationale:
	Not performing system level testing will increase the risk of not meeting science requirements.

	Project

Response:
	


Request

For Action
Number: 


Project:
Explorers


System/Instrument:
THEMIS Mission


Review:
Preliminary Design Review (PDR)



Confirmation Assessment Review (CAR)


Date:
November 12-14, 2003

Originator: Rick Schnurr
Phone: 
Organization: GSFC

Category: Power
Title:  Improve the Reliability of Battery Charge Control
	Action

Requested:
	Please improve the reliability of the battery charge control.  Functional redundancy of S/A switches/shunts and redundant battery control should be easily accomplished with little or no power and mass.

	Supporting

Rationale:
	Single string spacecraft should use functional redundancy whenever possible.

	Project

Response:
	


Request

For Action
Number: 


Project:
Explorers


System/Instrument:
THEMIS Mission


Review:
Preliminary Design Review (PDR)



Confirmation Assessment Review (CAR)


Date:
November 12-14, 2003

Originator: Rick Schnurr
Phone: 
Organization: GSFC

Category: Parts
Title:  Involve PRB in Qualification of the AMTEK SST Preamp
	Action

Requested:
	Any qualification of the AMTEK preamp in the SST should be performed with the involvement and approval of the Parts Review Board.  It was suggested that such qualification might be needed to lower the temperature of the SST detectors.

	Supporting

Rationale:
	Sub-system personnel should not be re-qualifying EEE parts without PRB involvement and approval.

	Project

Response:
	


Request

For Action
Number: Recommendation 


Project:
Explorers


System/Instrument:
THEMIS Mission


Review:
Preliminary Design Review (PDR)



Confirmation Assessment Review (CAR)


Date:
November 12-14, 2003

Originator: Rick Schnurr
Phone: 
Organization: GSFC

Category: Systems Engineering
Title:  Ensure a Formal WCA Analysis Process is in Place
	Action

Requested:
	The project should ensure a formal WCA analysis process is in place for the program.  Insure the WCA is performed and documented.  The WCA should be reviewed/verified by independent person.  The independent WCA check should include but not be limited to:  Parts de-rating, junction temperatures, WCA timing, analog part accuracy, and adequacy of low voltage power supply sequencing specifications.   Reset circuits should be reviewed in detail. EEProm application especially in single string systems should be given significant attention since EEProm bit failures in some part types have occurred. UCB should insure all sub-contractors/partners are following a formal WCA process.

	Supporting

Rationale:
	Experience has shown various downstream issues that could have been caught earlier in the process.  Given that 5 S/C will be built these issues should be cleared carefully at ETU level since 5 or 6 fixes might be needed after that.

	Project

Response:
	


Request

For Action
Number: 


Project:
Explorers


System/Instrument:
THEMIS Mission


Review:
Preliminary Design Review (PDR)



Confirmation Assessment Review (CAR)


Date:
November 12-14, 2003

Originator: Jason Hair
Phone: 301-286-5390
Organization: GSFC

Category:  Mechanical
Title:   Nano-Muscle Mechanism Peer Review
	Action

Requested:
	Consider having a peer review specifically for nano-muscle mechanisms (ESA, SST) after development testing, design modification due to tests and RFAs.  The review should be shortly after development tests, modifications, and before CDR peer reviews.

	Supporting

Rationale:
	To ensure that those with concerns about this new technology can review test results and design changes.  This review can serve as a gate to decide whether to continue with nano-muscles or switch to backup options.

	Project

Response:
	


Request

For Action
Number: 


Project:
Explorers


System/Instrument:
THEMIS Mission


Review:
Preliminary Design Review (PDR)



Confirmation Assessment Review (CAR)


Date:
November 12-14, 2003

Originator: Jason Hair
Phone: 301-286-5390
Organization: GSFC

Category:  Mechanisms
Title:   Consider Component Level TV and Hot/Cold Functional Testing
	Action

Requested:
	Consider adding component (hinge) level thermal/vacuum hot/cold functionality testing.

	Supporting

Rationale:
	At component level, functionality (and margin) verification can occur to ensure full function over full range.  This can be used in conjunction with system level hot/cold first motion tests to develop confidence in performance.

	Project

Response:
	


Request

For Action
Number: 


Project:
Explorers


System/Instrument:
THEMIS Mission


Review:
Preliminary Design Review (PDR)



Confirmation Assessment Review (CAR)


Date:
November 12-14, 2003

Originator: Jason Hair
Phone: 301-286-5390
Organization: GSFC

Category:  Mechanisms
 Title:  Evaluate DOF and Displacements at Magnetometer Latch I/F
	Action

Requested:
	Evaluate degrees of freedom and related displacements desired at magnetometer boom latch interface (frangibolt) locations. To determine optional interface geometry and actuator (frangibolt) compatibility.

	Supporting

Rationale:
	Current V-guide does not provide very much relief if relief is needed for assembly tolerances.  It only provides one axis, and no rotations.  Other connection profiles could provide more degrees of freedom, while keeping contact stress within limits, such as sphere-in-slot.  The chosen actuator, frangibolt, needs to be evaluated to see if it can allow the desired displacements.

	Project

Response:
	


Request

For Action
Number: 


Project:
Explorers


System/Instrument:
THEMIS Mission


Review:
Preliminary Design Review (PDR)



Confirmation Assessment Review (CAR)


Date:
November 12-14, 2003

Originator: Terry Ford
Phone: 215-233-21302
Organization: Independent

Category:  Systems Engineering
Title:   Document Critical Items List to Include Mitigation Plans
	Action

Requested:
	Document critical items list to include mitigation plans.  Keep active so previous decisions can be tracked as well as open items.  Coordinate critical items lists with Swales bus PCA items.  Extend list to include extended mission limiting items.

	Supporting

Rationale:
	Preliminary mitigation should be considered during PDR-CDR design trades and component selection.

	Project

Response:
	


Request

For Action
Number: 


Project:
Explorers


System/Instrument:
THEMIS Mission


Review:
Preliminary Design Review (PDR)



Confirmation Assessment Review (CAR)


Date:
November 12-14, 2003

Originator: Terry Ford
Phone: 215-233-2302
Organization: Independent

Category:  Systems Engineering
Title:   Expedite Closure of Existing Orbit Debris Assessment Issues
	Action

Requested:
	Expedite closure of existing Orbit Debris Assessment issues including:

(1) Analysis associated with lifetime of 2nd and 3rd Delta stages.

(2) Reliability of re-entry for single string spacecraft.

(Close prior to MCRR)

	Supporting

Rationale:
	Early JSC buy off of the RTS plans will relieve risk on mission configuration, proceeding to next phase.

	Project

Response:
	


Request

For Action
Number: 


Project:
Explorers


System/Instrument:
THEMIS Mission


Review:
Preliminary Design Review (PDR)



Confirmation Assessment Review (CAR)


Date:
November 12-14, 2003

Originator: Terry Ford
Phone: 215-233-2302
Organization: Independent

Category:  Systems Engineering
Title:   Provide End-to-End Estimates of System GN&C Performance
	Action

Requested:
	Provide end-to-end estimates of system performance to meet timing, accuracy, and pointing knowledge requirements as soon as possible.

	Supporting

Rationale:
	Preliminary estimates should be available at PDR.

	Project

Response:
	


Request

For Action
Number: 


Project:
Explorers


System/Instrument:
THEMIS Mission


Review:
Preliminary Design Review (PDR)



Confirmation Assessment Review (CAR)


Date:
November 12-14, 2003

Originator: J.B. Joyce
Phone: 410-647-8853
Organization: Independent

Category:  Operations
Title:   Detail the Roles of GSFC/Flight Dynamics Support to THEMIS
	Action

Requested:
	Detail the roles of GSFC/flight dynamics support to THEMIS mission operations.  This shall include use of GSFC tools (GTDS, GMAN, etc.) and configuration management of these tools and GSFC personnel support during Phases C/D and E.

	Supporting

Rationale:
	Significant new capabilities are required of UCB to support this mission including orbit determination and maneuver planning and maneuver operation.

	Project

Response:
	


Request

For Action
Number: 


Project:
Explorers


System/Instrument:
THEMIS Mission


Review:
Preliminary Design Review (PDR)



Confirmation Assessment Review (CAR)


Date:
November 12-14, 2003

Originator: J.B. Joyce
Phone: 410-647-8853
Organization: Independent

Category: Operations
 Title: Document Criteria for Selection of Probes for Operational Orbits
	Action

Requested:
	Document the criteria for selection of probes for their operational orbits (designation as P1, P2, P3, P4, P5) to prepare for the initial conjunction observations.  Discuss potential probe anomaly scenarios and non-mechanical instrument complements that may be part of this selection process.  Define the team members and positions that will support the PI in the probe placement decision.

	Supporting

Rationale:
	The selection process should be well defined to enable the team to optimally implement the probe placements to prepare for the initial prime science observing season.

	Project

Response:
	


Request

For Action
Number: 


Project:
Explorers


System/Instrument:
THEMIS Mission


Review:
Preliminary Design Review (PDR)



Confirmation Assessment Review (CAR)


Date:
November 12-14, 2003

Originator: Bill Taylor
Phone: 256-539-2304
Organization: Independent

Category:  Systems Engineering
Title:  Establish/Define the Requirement for Monitoring S/C Separation
	Action

Requested:
	Establish/define the requirement for monitoring of separation.  Reasonably this should include monitoring of readiness for separation from the third stage (spin rate?), receipt of probe separation command, and monitoring of (a) probe separation.

	Supporting

Rationale:
	Knowledge of separation, to the extent practical, would be invaluable if anomalies occur.  Note that monitoring Probe 1 may not be the most informative.

	Project

Response:
	


Request

For Action
Number: 


Project:
Explorers


System/Instrument:
THEMIS Mission


Review:
Preliminary Design Review (PDR)



Confirmation Assessment Review (CAR)


Date:
November 12-14, 2003

Originator: Bill Taylor
Phone: 256-539-2304
Organization: Independent

Category: Systems Engineering
Title:  Provide Verification Plan and Environmental Test Specification
	Action

Requested:
	It’s not clear what the verification plan is for the UCB provided and Instrument developer provided hardware (i.e., components, sub-assemblies, assemblies, etc.). Provide a copy of the “Verification Plan and Environmental Test Specification” (THM-SYS-005).  If not incorporated in the existing plan, include a test verification matrix that summarizes the test to be conducted at the various levels of assembly.

(Close by MCRR)

	Supporting

Rationale:
	The verification plan is both a definition and a control document. UCB Systems Engineer must reach early agreement that planned testing/validation is complete and satisfactory.  Waiting until CDR (as stated by the UCB Systems Engineer) is too late for this to occur.

	Project

Response:
	


Request

For Action
Number: 


Project:
Explorers


System/Instrument:
THEMIS Mission


Review:
Preliminary Design Review (PDR)



Confirmation Assessment Review (CAR)


Date:
November 12-14, 2003

Originator: Bill Taylor
Phone: 256-539-2304
Organization: Independent

Category: Management
Title:  Allocate Contingency Time Before Planned Mate with L/V
	Action

Requested:
	Allocate or re-allocate contingency so that there is contingency time before planned mate with launch vehicle. Typical is 10 working days.

	Supporting

Rationale:
	Having planned contingency prior to mate precludes, in worst case, a launch slip. Launch slips are very costly and can possibly include rescheduling the mission to a later date because of support conflicts.

	Project

Response:
	


Request

For Action
Number: 


Project:
Explorers


System/Instrument:
THEMIS Mission


Review:
Preliminary Design Review (PDR)



Confirmation Assessment Review (CAR)


Date:
November 12-14, 2003

Originator: Brian Keegan
Phone: 410-746-9503
Organization: Honeywell

Category: Systems Engineering
Title:  
	Action

Requested:
	Define and staff responsibility for mission-wide oversight and integration of software development activities associated with THEMIS (probe, IDPU, and ground systems). Identify this task as an element of the UCB mission systems engineering function.

	Supporting

Rationale:
	Various software development activities are underway as part of the THEMIS project. Appropriate coordination to ensure proper interaction of the various pieces with one another is an essential, yet currently unidentified, element of mission systems engineering in order to ensure satisfying all mission software needs while minimizing problems.

	Project

Response:
	


Request

For Action
Number: 


Project:
Explorers


System/Instrument:
THEMIS Mission


Review:
Preliminary Design Review (PDR)



Confirmation Assessment Review (CAR)


Date:
November 12-14, 2003

Originator: Brian Keegan
Phone: 410-746-9503
Organization: Honeywell

Category: Product Assurance
Title:  Impact of Potential MAR Requirement Changes
	Action

Requested:
	If MAR requirements are modified from those used in the AO from which THEMIS was selected, then notify the THEMIS IRT of the resultant impact on mission design in order to permit determination of the need for a delta-MPDR.

	Supporting

Rationale:
	If there are fundamental changes to the requirements that impact the project implementation or design approach, the review team reserves the right to revisit its judgment on the readiness of the project to proceed.

	Project

Response:
	


Request

For Action
Number: 


Project:
Explorers


System/Instrument:
THEMIS Mission


Review:
Preliminary Design Review (PDR)



Confirmation Assessment Review (CAR)


Date:
November 12-14, 2003

Originator: Brian Keegan
Phone: 410-746-9503
Organization: Honeywell

Category: Systems Engineering
Title:  Define Functional Responsibility for Mission-Level I&T
	Action

Requested:
	Define and staff functional responsibility for THEMIS mission level integration and test as an element of the UCB project management function.

	Supporting

Rationale:
	There is currently no integrated effort to define and plan an overarching approach to the several sets of activities at the various levels of assembly that constitute THEMIS I & T. Such is needed ASAP to ensure inclusion of all necessary activities without unnecessary duplication in a timely fashion.

	Project

Response:
	


Request

For Action
Number: Report Item (Not RFA) 


Project:
Explorers


System/Instrument:
THEMIS Mission


Review:
Preliminary Design Review (PDR)



Confirmation Assessment Review (CAR)


Date:
November 12-14, 2003

Originator: Brian Keegan
Phone: 410-746-9503
Organization: Honeywell

Category: Systems Engineering
Title:  Assess Inst. Teams Ability to Provide Simultaneous I&T Support
	Action

Requested:
	Continue to maintain awareness of the ability of each instrument team to effectively execute the development, test, and calibration effort necessary to support timely delivery of the six sets of instruments, as well as in some instances, to simultaneously support instrument system I & T activities at UCB and probe I & T activities at Swales. Define and implement re-planning and risk mitigation activities as required as a result of the review.

	Supporting

Rationale:
	Presentations at the review did not provide the requisite confidence in the ability to deliver the instruments on time and, where necessary, support other system level activities. Similarly, responses to questions varied in the degree to which they enhanced such confidence. Understanding the risks associated with these tasks and timely planning of mitigation activities is essential.

	Project

Response:
	


Request

For Action
Number: 


Project:
Explorers


System/Instrument:
THEMIS Mission


Review:
Preliminary Design Review (PDR)



Confirmation Assessment Review (CAR)


Date:
November 12-14, 2003

Originator: Brian Keegan
Phone: 410-746-9503
Organization: Honeywell

Category: Systems Engineering
Title:  Define Responsibility for IDPU Product Development Function
	Action

Requested:
	Define and staff responsibility for the IDPU product development function that is separate and distinct from the THEMIS mission systems engineering function.

	Supporting

Rationale:
	The focus of responsibilities for product development of an item such as the IPDU is substantially different from those of mission systems engineering. Both responsibilities can not effectively reside in the same functional area. In addition, despite the legitimate contention that on smaller projects such as THEMIS multiple jobs can and often are effectively executed by the same individual, vesting responsibility for these two jobs in the same individual is fraught with the peril of attempting to satisfy competing allegiances in  a way that may not be able to be done. 

	Project

Response:
	


Request

For Action
Number: 


Project:
Explorers


System/Instrument:
THEMIS Mission


Review:
Preliminary Design Review (PDR)



Confirmation Assessment Review (CAR)


Date:
November 12-14, 2003

Originator: Frank Martin
Phone: 919-465-4268
Organization: Independent

Category:  Testing
Title:   Test Deployment Systems to Reflect Flight Conditions
	Action

Requested:
	Ensure testing of the deployment systems reflects “test as you fly” philosophy.

	Supporting

Rationale:
	The potential of delaying the deployment of some systems may require testing of subsystems that have not been demonstrated to operate in the extended environment that results from the delayed deployment.

	Project

Response:
	


Request

For Action
Number: 


Project:
Explorers


System/Instrument:
THEMIS Mission


Review:
Preliminary Design Review (PDR)



Confirmation Assessment Review (CAR)


Date:
November 12-14, 2003

Originator: Frank Martin
Phone: 919-465-4268
Organization: Independent

Category:  Management
Title:   Provide Updated Top-Level Organizational Chart
	Action

Requested:
	Provide a THEMIS top-level chart that reflects the roles and responsibilities for the entire project.

	Supporting

Rationale:
	None of the charts provided at the mission PDR provide an organization chart that shows a complete picture of how the project functions.  Example: UCB role and responsibility for mission I&T.

	Project

Response:
	


Request

For Action
Number: 


Project:
Explorers


System/Instrument:
THEMIS Mission


Review:
Preliminary Design Review (PDR)



Confirmation Assessment Review (CAR)


Date:
November 12-14, 2003

Originator: R. Killough
Phone: 
Organization: SwRI

Category:  EGSE
Title: Spacecraft Simulator Interface Details
	Action

Requested:
	Verify that the S/C Interface Simulator to be provided by Swales will handle both the HK and Science interfaces so that the payload can test both interfaces via during payload I&T, and in an appropriate manner so that instrument telemetry databases and displays don’t have to be reworked after the payload is integrated with the S/C.

	Supporting

Rationale:
	The Probe-to-IDPU/ESA ICD (thm_sys_101e, 10/22/03) indicates that the science data will be transmitted to the Probe over the high-speed interface as Transfer Frames, while the housekeeping and FGM data will be transmitted over the low-speed interface as Source Packets.  The S/C Simulator needs to provide both interfaces.  With regard the ITOS databases, I don’t recall from the S/C PDR how the S/C is handling the IDPU HK data.  Sometimes a S/C will merge payload HK with S/C HK and so what the payload engineer gets out of the S/C after observatory I&T is different (from a packetization/format standpoint) from what they were accustomed to seeing during payload I&T.  Someone needs to make sure these details don’t fall through the cracks.

	Project

Response:
	


Request

For Action
Number: 


Project:
Explorers


System/Instrument:
THEMIS Mission


Review:
Preliminary Design Review (PDR)



Confirmation Assessment Review (CAR)


Date:
November 12-14, 2003

Originator: R. Killough
Phone: 
Organization: SwRI

Category: EGSE
Title: Payload/IDPU Simulator Functionality
	Action

Requested:
	Verify that the Payload Simulator to be provided to Swales will implement both the low (HK/FGM) and high-speed (science) serial interfaces, and that the software to be delivered will support both interfaces.

	Supporting

Rationale:
	The IDPU Flight Software Spec (THM-FSW-002) states that the Phase I software build is the build that will be integrated with the IDPU simulator and delivered to Swales.  However it is not clear, from the list of functions planned for the Phase I build, whether the FSW will implement the science interface.  Further, it is not clear how the IDPU simulator version of the FSW will be enhanced to allow generation of “dummy” science transfer frames so that the science interface can be tested, both in general, and in a max data flow scenario.

	Project

Response:
	


Request

For Action
Number: 


Project:
Explorers


System/Instrument:
THEMIS Mission


Review:
Preliminary Design Review (PDR)



Confirmation Assessment Review (CAR)


Date:
November 12-14, 2003

Originator: R. Killough
Phone: 
Organization: SwRI

Category:  Software
Title:  Software Requirements Flowdown and Detail

	Action

Requested:
	Develop a flight software requirements flowdown diagram, and then review the IDPU Flight Software Requirements document THM-FSW-001 (the SRS) and derive more detailed requirements to be implemented in the IDPU FSW.  Then conduct a FSW requirements review.  Make all the Instrument PIs signatories to the FSW SRS to provide them an opportunity to acknowledge that the SRS will implement all of the functional, algorithmic, performance, and fault detection capabilities that they need/anticipate.

	Supporting

Rationale:
	This RFA is based on the following observations:

a) The SRS currently claims to derive only from the MRD but this is inadequate.  Typically, a FSW SRS derives requirements from other sources, in this case the IDPU Spec, the IDPU/Instrument ICDs, board-level specs, etc.

b) The level of detail in the SRS is lacking in a number of areas (for example, compare upper-level requirement IN.DPU-11 with SRS requirement IN.FSW-11; “if necessary” in IN.FSW-20, lack of definition in IN.FSW-15, “such as” in IN.FSW-13).

c) The SRS refers forward to the FSW design spec, which contains more detail but which itself claims to be a living document.


	Supporting

Rationale:
	Prior exposure indicates that this approach is probably consistent with UCB practice.  While I’m not a fan of the approach, it can be successfully (with some risk) only in the context of experienced staff that have worked closely together before.  UCB is understaffed and has/is hiring additional software and engineering staff.  Without clear and sufficiently detailed FSW requirements, there are plenty of opportunities for things to fall through the cracks which will result in cost/schedule problems and I&T delays which this program cannot afford.

	Project

Response:
	


Request

For Action
Number: 


Project:
Explorers


System/Instrument:
THEMIS Mission


Review:
Preliminary Design Review (PDR)



Confirmation Assessment Review (CAR)


Date:
November 12-14, 2003

Originator: R. Killough
Phone: 
Organization: SwRI

Category: Software 
Title: Software-related metrics
	Action

Requested:
	Provide estimates for software reuse, processor utilization, and code size.  For processor utilization, justify the estimate based on allocation of processor cycles among the various required software functions, and state which numbers are empirical, by analysis, or best estimates.  For software reuse and size, present a table listing major software design components, estimated lines of code, and indicate which are reuse and which are new development.  For each component, indicate whether the reuse is:

- Level 1 Reuse – Use as is

- Level 2 Reuse – Minor changes (out patient surgery)

- Level 3 Reuse – Major changes (in patient surgery)

- New Development

	Supporting

Rationale:
	The Mission PDR presented almost no information on software whatever.  Since UCB has extensive experience with the 8085, they should be able to provide this information fairly easily, and the fact that they presented nothing is curious.  This information will help assess the level of effort and risk for the IDPU software.

	Project

Response:
	


Request

For Action
Number: 


Project:
Explorers


System/Instrument:
THEMIS Mission


Review:
Preliminary Design Review (PDR)



Confirmation Assessment Review (CAR)


Date:
November 12-14, 2003

Originator: R. Killough
Phone: 
Organization: SwRI

Category: Software
Title: Software Development Plan lacks elements and detail

	Action

Requested:
	Update the Software Development and Management Plan to describe the plan/approach for the following items:

a) Specifically identify (by name and configuration identifier) what software items will be produced.

b) Software configuration management, baselining procedures and how baselines will be documented (e.g. version description document), and software problem reporting

c) Software quality assurance and IV&V

d) Development and test resources needed by the software team

e) Staffing plan

f) Work breakdown structure, schedule & milestones, and plan for tracking progress against the cost & schedule (the management plan)

g) More detail on levels/purpose/responsibilities for software testing and how those efforts will coexist/merge with upper levels of testing

h) Plan for peer reviews

	Supporting

Rationale:
	The SDP either does not cover the listed items, does not cover them adequately.  Regarding the list of software products - there are at least three software configuration items to be produced – the PROM CSCI, FSW CSCI, and the IDPU Simulator CSCI (which will be a version of the FSW but still distinct from it).  Are there any other ground/test software CSCIs that must be produced?


	Project

Response:
	


Request

For Action
Number: 


Project:
Explorers


System/Instrument:
THEMIS Mission


Review:
Preliminary Design Review (PDR)



Confirmation Assessment Review (CAR)


Date:
November 12-14, 2003

Originator: R. Killough
Phone: 
Organization: SwRI

Category: Operations
Title: Upload P# to Probe and Include in TLM
	Action

Requested:
	Consider adding a requirement to upload the Probe numerical P# to the Probe once it is (re-)positioned in its orbit, and a requirement to include the P# in all telemetry packets (extension to secondary header??).  An additional benefit of this is that the on-board P# could be coupled with a P# embedded in uplink commands, which could cross-check to make sure the ground ops team didn’t inadvertently uplink a maneuver command to the wrong probe. 

	Supporting

Rationale:
	Without this information being embedded in the downlink packets, the science team will have to have some additional table in order to correctly interpret the results.  Having it embedded in the data avoids any possibility of confusion.  While the CCSDS S/C ID ensures that a Probe doesn’t process a command not intended for it, it doesn’t do that in terms of the Probe orbit position.  What is probably a very small investment in adding this information to telemetry and command formats now might save a lot of headache (and maybe heartache) later.

	Project

Response:
	


 Request

For Action
Number: 


Project:
Explorers


System/Instrument:
THEMIS Mission


Review:
Preliminary Design Review (PDR)



Confirmation Assessment Review (CAR)


Date:
November 12-14, 2003

Originator: Lou Fantano
Phone: 
Organization: GSFC

Category: Systems Engineering
 Title: Include Inst. Thermal Specs into Mission Level Requirements

	Action

Requested:
	All temperature range, temperature gradient, and temperature rate of change thermal requirements need to be identified and specified by component and incorporated into the instrument mission level requirements specification.    Re-locate instrument temperature requirements located in the SC/Instrument ICD’s to the mission level specification. Temperature requirements need to be specified for each temperature sensitive component included in the instrument design and not for the integrated instrument assembly as is currently included in the ICD’s.  Temperature sensitive components typically include electronic boxes, sensors, motors, mechanisms, etc…

	Supporting

Rationale:
	Instrument hardware thermal requirements are a key element of the instrument design. They are not being adequately addressed. Thermal requirements need to be properly identified and flowed down into the instrument sub-system and system level thermal qualification program.  GEVS requires that flight hardware components be temperature cycled four times at the component level of assembly, four times at the instrument level of assembly, and four times at the observatory level of assembly.   The first step is to identify the component level thermal requirements. 


	Supporting

Rationale:
	Including the instrument thermal requirements within the ICD’s as a point of reference for the spacecraft vendor is reasonable.  However, concern exists that solely locating the instrument thermal requirements within the ICD’s implies that the spacecraft vendor accepts responsibility for satisfying.  If this is the case, then there is no issue.  However, if this is not the case, then the instrument team needs to include the thermal requirements in the instrument requirements set.

It is cause for significant concern that component thermal requirements have been suitably identified at this stage in the program.

	Project

Response:
	


Request

For Action
Number: 


Project:
Explorers


System/Instrument:
THEMIS Mission


Review:
Preliminary Design Review (PDR)



Confirmation Assessment Review (CAR)


Date:
November 12-14, 2003

Originator: Lou Fantano
Phone: 
Organization: GSFC

Category:  Systems Engineering
Title:   Provide Plan that Demonstrates GEVS Thermal Requirements
	Action

Requested:
	Provide component thermal qualification plan and schedule that demonstrates that GEVS requirements will be satisfied.  On a component-by-component basis, identify hot and cold temperature predictions and qualification test temperature ranges.  Also provide the thermal vacuum cycling test plan and schedule for sub-system and system level of assemblies. 

(merge with prior RFA)

	Supporting

Rationale:
	Very little information was provided on thermal vacuum cycling plans and approaches.  This information is required to assess the acceptability of the proposed flight hardware thermal qualification program.

	Project

Response:
	


Request

For Action
Number: 


Project:
Explorers


System/Instrument:
THEMIS Mission


Review:
Preliminary Design Review (PDR)



Confirmation Assessment Review (CAR)


Date:
November 12-14, 2003

Originator: Lou Fantano
Phone: 
Organization: GSFC

Category:  Thermal
 Title:  Identify Hot and Cold Cases for all Temp. Sensitive Components

	Action

Requested:
	Identify hot and cold cases for all temperature sensitive components based on local environmental, operational, and mission phase considerations.   Minimum and maximum power dissipation values need to be specified for each component to bound as-built power dissipation uncertainty.  The hot/cold case for a particular component may not coincide with the hot/cold case for a particular probe.  This is particularly true for components thermal isolated from a probe or located on a boom away from a probe. Minimum and maximum thermal optical property values, MLI blanket thermal performance, and interface heat transfer characteristics need to specified.  These factors need to be incorporated into the design hot and cold thermal analyses.  Perform design hot and cold thermal analyses to verify that the proposed design satisfies all specified thermal requirements.   Provide the results.  

	Supporting

Rationale:
	Thermal analyses results presented for instrument components was not adequate for a PDR level thermal design.  It is not considered sufficient in a PDR thermal design analyses to simply present a single page stating the temperature results compared to a global requirement.  Assumptions, environments, spacecraft attitudes, description of modeling methodology, etc. need to be discussed in order for a reviewer to form a judgment regarding the fidelity of the analyses that was performed.  Since this information was not presented, it is not possible to positively affirm the proposed design or assess its status.


	Project

Response:
	


Request

For Action
Number: 


Project:
Explorers


System/Instrument:
THEMIS Mission


Review:
Preliminary Design Review (PDR)



Confirmation Assessment Review (CAR)


Date:
November 12-14, 2003

Originator: Lou Fantano
Phone: 
Organization: GSFC

Category:  Thermal
 Title:  Ensure Piece Part Junction Temp. Requirements are Met
	Action

Requested:
	Provide thermal analyses plan to ensure that piece part junction temperature requirements are satisfied for all electronic components included in the proposed design.

(Combine with previous RFA- WCA)

	Supporting

Rationale:
	Piece part de-rated junction temperature requirements need to be satisfied.  No analyses was presented or plan provided to assure that these analyses will be performed in time for CDR.   This information needs to be provided.

	Project

Response:
	


Request

For Action
Number: 


Project:
Explorers


System/Instrument:
THEMIS Mission


Review:
Preliminary Design Review (PDR)



Confirmation Assessment Review (CAR)


Date:
November 12-14, 2003

Originator: Lou Fantano
Phone: 
Organization: GSFC

Category:  Contamination
 Title:  Reassess Instrument and S/C Contamination Requirements
	Action

Requested:
	Reassess the instrument and spacecraft contamination requirements for consistency and need.  Do program resources really permit the specification of Level 500A instrument requirements?  Might this requirement be better cast as a goal?

	Supporting

Rationale:
	Instrument external surface cleanliness requirements are specified at Level 500 A.  Spacecraft requirements are specified at Visibly Clean with a cleaning to Level 500 A just prior to instrument integration.  Integration and test will occur in a Class 100000 clean area.    

The above contamination requirements are not consistent and/or realistically achievable in a Class 100000 clean area base lined for I&T.   If the instrument really requires to be kept clean to Level 500A, then the I&T program needs to be modified to accommodate it.  If the requirement is “soft”, then the requirement should be changed to a goal or other fall back strategy identified.

	Project

Response:
	


Request

For Action
Number: 


Project:
Explorers


System/Instrument:
THEMIS Mission


Review:
Preliminary Design Review (PDR)



Confirmation Assessment Review (CAR)


Date:
November 12-14, 2003

Originator: Lou Fantano
Phone: 
Organization: GSFC

Category:  Systems Engineering
 Title:  Reconsider Performing T/B Testing on Probes 2-5
	Action

Requested:
	Reconsider decision to not perform thermal balance testing on Probes 2 through 5.

	Supporting

Rationale:
	It was indicated that Probe 1 would experience thermal balance testing while Probes 2 through 5 would not.  The plan is for Probes 2 through 5 to experience thermal vacuum cycling tests.

Thermal vacuum cycling tests will not enable potential workmanship deficiencies associated with Probes 2 through 5 to be uncovered, if they exist.  It is recommended that at a minimum, a single thermal balance test be performed on Probes 2 through 5 so that thermal performance may be compared to the Probe 1 base line. Workmanship deficiencies are more readily identified by a thermal balance test than by vacuum cycle testing.   Furthermore, it is believed that the cost and time associated with performing a thermal balance test is minimal and well worth the effort compared to learning after launch that an easily corrected workmanship error could have been identified and corrected.

	Project

Response:
	


Request

For Action
Number: 


Project:
Explorers


System/Instrument:
THEMIS Mission


Review:
Preliminary Design Review (PDR)



Confirmation Assessment Review (CAR)


Date:
November 12-14, 2003

Originator: Lou Fantano
Phone: 
Organization: GSFC

Category:  Systems Engineering
 Title: Specify a Minimum ‘OFF’ Time for Transmitter Operation
	Action

Requested:
	Specify a minimum ‘OFF’ time associated with Transmitter operation. 

	Supporting

Rationale:
	Current requirements specify that the transmitter be able to operate for 30 minutes at a time.  This is an incomplete requirement since no minimum ‘OFF’ time is specified.  Thermal analyses should be performed assuming transponder hot case conditions to establish the minimum cool-down time required to permit a subsequent 30 minute transponder operation to not exceed temperature limits.

	Project

Response:
	


Request

For Action
Number: 


Project:
Explorers


System/Instrument:
THEMIS Mission


Review:
Preliminary Design Review (PDR)



Confirmation Assessment Review (CAR)


Date:
November 12-14, 2003

Originator: Lou Fantano
Phone: 
Organization: GSFC

Category: Systems Engineering
 Title: Refine ICD Definitions of Inst. and S/C Interface Requirements

	Action

Requested:
	Refine the ICD’s to unambiguously define, in engineering terms, the instrument/spacecraft interface requirements.

Note:
These comments pertain to the preliminary ICD’s.  The ICD’s were examined since this reviewer was directed toward the ICD volumes to find the instrument thermal requirements.

	Supporting

Rationale:
	The purpose of a thermal ICD is to unambiguously define the heat transfer characteristics at the instrument/spacecraft interfaces.  For thermally isolated interfaces, minimum and maximum temperatures at each side of the interface along with the maximum conductance value W/C) needs to be specified.  The conductance associated with the proposed design must be less than the specified conductance.

Interfaces that permit heat to freely flow across the interface need to be specified in terms that bound the heat flow for both hot and cold design cases.  Minimum and maximum permitted conductance’s and temperature ranges need to be specified in order for engineering teams responsible for hardware on either side of the interface to perform their hot and cold design thermal analyses.   In these cases, the conductance associated with the proposed design must fall within the bound of values established by the ICD.


	Supporting

Rationale:
	The preliminary ICD is ambiguous in many respects.  The use of words such as “approximately” or “at this time” needs to be eliminated.  For example:

a) THM-SYS-108 Section 3.3.2 thermal conductance requirement states “The thermal I/F between the mounting feet and the S/C deck shall be approximately 0.08 W/C”. How approximate does it need to be?  

b) THM-SYS-101 REV E Section 3.3.2 states “thermal I/F shall be approximately 0.10 to 0.15 W/C”.  How approximate does it need to be?

c) THM-SYS-111_D2 Section 3.6.4.1 states “There are no operational heaters required at this time.  Does this requirement imply that heaters may later be incorporated?

	Project

Response:
	


