	IMPACT PDR RFA CLOSURE STATUS

(PDR DATE: SEPT 11-13, 2001)

	RFA   No.
	RFA TITLE
	ORIGINATOR
	STATUS
	DATE CLOSED

	1
	C&T EGSE Software
	Mocarsky
	Curtis Response, 10/31
	Submitted

	2
	Software Development Plan
	Whitley
	Curtis Response, 10/30
	Submitted

	3
	FSW Review Schedule
	Whitley/Ballard
	Curtis Response, 10/4
	Submitted

	4
	Boom Un-locked
	Gold
	Ullrich Response, 11/27
	

	5
	Minimum Science Requirements
	Sizemore/Gold
	Project
	Project

	6
	Boom Cold Survival Test
	Nguyen
	Curtis Response, 06/25/02
	Updated

	7
	Thermal Analysis on Magnetometer 
	Nguyen
	Curtis Response, 11/27
	Submitted

	8
	IDPU Thermal Analysis
	Nguyen
	Curtis Response, 10/4
	Submitted

	9
	Stacer Deployment Mechanism
	Betenbaugh
	Ullrich Response, 11/26
	Submitted

	10
	Boom Testing
	Devine
	Ullrich Response, 11/26
	Submitted

	11
	VLSI Delivery
	Sizemore
	Tycho / Cummings Response,  11/1
	Caltech

	12
	SIT Grounding
	Shue
	Walpole Response,  10/25
	Submitted

	13
	SEPT Magnetic Emissions
	Gold
	Curtis Response, 11/27
	Submitted

	14
	Level 1 Requirements Flowdown
	Gold/Sizemore
	Project
	Submitted

	15
	Limiting Resistor For Boom Actuator
	Butler
	Curtis Response, 11/19
	Submitted

	16
	LVPS Short
	Hynes/Hunter
	Curtis response, 06/25/02
	Updated

	17
	Secondary power grounding
	Butler
	Curtis Response, 05/28
	Updated

	18
	Boom Analysis & Test Plan
	Eng
	Ullrich Response, 2002-5-28
	Updated

	19
	SIT Foil Breakage
	Sizemore
	Walpole Response, 10/25
	Submitted

	20
	L1 Detectors
	Sizemore
	Tycho / Wiedenbeck, 11/1
	Caltech

	21
	PHA ASIC
	Shaw
	Cook Response, 11/1
	Submitted

	22
	SEP Software Resources
	Mocarsky
	Tycho / Davis Response, 11/1
	Submitted

	23
	SEP Instrument Test Environment
	Mocarsky
	Tycho / Cook Response, 11/1
	Submitted

	24
	SEP System FMEA/Venator
	Ho
	Cook / Project  11/1
	Caltech

	25
	SEP Power Supply
	Shue
	Curtis Response, 10/19
	Submitted

	26
	Processor Margins
	Ho
	Tycho / Davis Response, 11/1
	Submitted

	27
	Time Tagging
	Bay
	Project / Curtis, 2002-5-28
	Updated

	28
	SEP Survival Heaters
	Venator
	Curtis Response, 2002-5-28
	Updated

	29
	Glint onto SEPT Detectors
	Gold
	Mueller-Mellin Response, 2002-5-28
	Updated

	RECOMMENDATIONS / COMMENTS

	1
	Interconnecting Harness
	Sizemore

	2
	IPDU To Instrument Error Detection 
	Mocarsky

	3
	ITAR
	Dillman

	4
	Travelling Roadshow
	Bay

	5
	ETU System Test
	Mocarsky

	6
	Instrument ETU Testing
	Bay

	7
	Management Structure
	Gold

	8
	G10 Thermal Isolators
	Betenbaugh

	9
	STEREO Environmental Spec
	Betenbaugh

	10
	STE Shutter Peer Review
	Devine


	
	Request For Action


	    Number:    1

	
	Project:
	STP
	

	
	Spacecraft (SC/GS/LV):
	STEREO
	

	
	System/Instrument:
	IMPACT
	

	
	Review:
	PDR
	

	
	Date:
	September 11-September 13, 2001
	

	
	
	
	

	Originator:
	Bill Mocarsky
	Phone:                            
	301-286-7156
	Organization:
	GSFC/566

	Category:
	Software

	Title:
	C&T EGSE Software

	Date Closed:
	

	Residual Risk:
	

	Action Requested:
	Please address life cycle development, design documentation, and maintenance of C&T portion of EGSE.



	Supporting Rationale:
	The C&T portion of EGSE is used for instrument suite I&T, Observatory I&T and operations.  If not sufficiently documented and long-term maintenance team developed, problems can occur; I&T can be slowed down and ops hindered.



	Project Response:
	Dave Curtis, October 4 2001, updated October 31, 2001:

  The C&T GSE is based on a long line of instrument GSE, most recently the HESSI Instrument GSE.  It shall be developed by the same person who developed the HESSI Instrument GSE, and utilize much of the same code.

  We recognize that the C&T GSE will be a critical part of the IMPACT POC, and so will require maintenance for a much longer interval than the normal GSE, long after the developer has moved on to other projects.  For this reason we will provide at the time of instrument delivery to the spacecraft both a Users Manual suitable for operators, and a Design document of sufficient detail that another programmer can make any changes to the GSE that may be required.   However, little or no modifications are expected after the time of delivery to the spacecraft.  The C&T GSE developer is part of the IMPACT I&T team, and so will be on the IMPACT payload through L+30, which will minimize the response time to unexpected problems through this period.  After launch, maintenance personnel will be available on an as-needed basis.  

Submitted


	
	Request For Action


	   Number:    2

	
	Project:
	STP
	

	
	Spacecraft (SC/GS/LV):
	STEREO
	

	
	System/Instrument:
	IMPACT
	

	
	Review:
	PDR
	

	
	Date:
	September 11-September 13, 2001
	

	
	
	
	

	Originator:
	Ray Whitley
	Phone:                            
	301-286-6404
	Organization:
	GSFC/582

	Category:
	Flight Software

	Title:
	Software Development Plan

	Date Closed:
	

	Residual Risk:
	

	Action Requested:
	Software Development Plan: Current software development plan has very high risk in the availability of adequate manpower resources.  Dave Curtis represents a “single point” implementation risk for the SW.  Strongly recommend that, at a minimum, another full time person (can be junior) be allocated to this effort.

 

	Supporting Rationale:
	IDPU software is critical to complete the functional I&T of all instruments (ETU versions), starting roughly 1 year from now.



	Project Response:
	David Curtis, October 4, 2001, updated October 30, 2001:

  The practice of having the Project Manager / System Engineer write the instrument flight software has a long and successful history at the UCB Space Science Lab (SSL), including HESSI, Lunar Prospector, Mars Global Surveyor, POLAR, etc.  The advantage is that this person often has the best knowledge of all the systems requirements and science measurement goals, resulting in a system that is more likely to perform as the scientists’ desire.  The disadvantage, as stated in this RFA, is that this person is a “single point” implementation risk.

  Our plan to mitigate this risk has been to off-load some of the management responsibilities from the PM to free his time to write the flight code.  For example, a person at SSL has been designated to deal with contracting, financial, and purchasing issues.

  If this proves to be inadequate, we have two alternatives that we can fall back on.  One is for the PM to work overtime.  There is certainly plenty of precedent for this.   The other is to bring on a second programmer who will become available around May 2002.  This person (Steve McBride) could take on all or some part of the flight software at that time, which should be soon enough to recover with minimal schedule impact, should the flight software fall behind schedule.  The decision point on this issue shall be May 1 2002.  Note that only a rudimentary version of the flight software need be available for ETU I&T in July/August 2001, only sufficient to verify the hardware interfaces and functionality. 

Submitted


	
	Request For Action


	   Number:    3

	
	Project:
	STP
	

	
	Spacecraft (SC/GS/LV):
	STEREO
	

	
	System/Instrument:
	IMPACT
	

	
	Review:
	PDR
	

	
	Date:
	September 11-September 13, 2001
	

	
	
	
	

	Originator:
	Ray Whitley/Ben Ballard
	Phone:                            
	301-286-6404
	Organization:
	GSFC/582

	Category:
	Flight Software

	Title:
	FSW  Review Schedule

	Date Closed:
	

	Residual Risk:
	

	Action Requested:
	(Whitley) Consider doing a FSW CDR peer review before coding starts next year, say 1/02 or 2/02 time frame, to include FSW expertise from other non- affiliated organizations and a spacecraft C&DH software representative.

(Ballard) The software development schedule (IDPU flight software slide 47) doesn’t make any sense.  One month between SW requirement review (12/01) and software design complete (1/02) is not enough time for design. Postponing SW CDR until 11/02, 10 months after start of coding and 3 months after completion of first build, makes SW CDR useless. We should either put the SW CDR at the correct place or delete it entirely.


	Supporting Rationale:
	(Whitley) This PDR presentation addressed requirements, but little or no SW preliminary design details.


(Balllard)  SW CDR should be before start of coding so problems found in the review can be corrected before coding starts.  Fixing problems in the SW life cycle is much easier and less expensive earlier than later. 



	Project Response:
	David Curtis, October 4, 2001:

1. We currently plan a Software Requirements Review in December during the science team meeting.  This was targeted at verifying with the science team that we have adequately captured all the requirements.  A top level design presentation will also be made at that time, in order to show how those requirements will be satisfied.  External reviewers such as the Spacecraft C&DH software representative are certainly welcome.

2. There is some confusion about the schedule.  I do not wait until the Requirements are complete before starting design.  The requirements have been understood for quite a while and have been documented for several months in the Software Requirements Document.  Design has been proceeding in parallel with firming up requirements, and in fact the requirements documents include a top level design specification.  The review in December is a last chance for verification that all requirements have been captured before coding starts early next year.
Submitted


	
	Request For Action


	  Number:    4

	
	Project:
	STP
	

	
	Spacecraft (SC/GS/LV):
	STEREO
	

	
	System/Instrument:
	IMPACT
	

	
	Review:
	PDR
	

	
	Date:
	September 11-September 13, 2001
	

	
	
	
	

	Originator:
	Rob Gold
	Phone:                            
	240-228-5412
	Organization:
	JHU/APL

	Category:
	Mechanisms

	Title:
	Boom Un-locked

	Date Closed:
	

	Residual Risk:
	

	Action Requested:
	A study needs to be done to see if an un-locked boom risks the achievement of SECCHI science. 



	Supporting Rationale:
	If the IMPACT boom does not fully deploy, its lack rigidity may present a risk to the spacecraft attitude control system.



	Project Response:
	R. Ullrich 12 October 2001, Updated 27 November 2001.  

The effects of a non-complete deployment need to be studied.  This shall be included in the FMEA.  Tests have been identified that will quantify the boom stiffness as a function of deployment length.  This set of data will allow the risk to be accurately assessed.  As a baseline for understanding, an incomplete deployment can occur anywhere from 0 extension (basically no motion, remaining in the stowed position) to full extension with no (or too few) lock pins engaged.  While no extension will affect the mag and SWEA science, the rigidity of the boom will be fairly high, due to its short length and centering spring rollers.  This value will be measured.  At the other extreme, if the boom is fully extended but insufficiently locked, there is a “righting” moment of 0.04 kg-m at any joint.  Worst case would be the joint closest to the spacecraft not locking, while all others function correctly.  The effect of this ‘pendulum’ is analyzed to give an oscillation frequency of approximately 0.17Hz (TBC). APL has been informed of these initial numbers.  SSL and APL will analyze these numbers to determine their effect on SECCHI.  An FEM will be developed by SSL to supplement APL’s numerical model, to enable best possible accuracy of the spacecraft.  This model has a due date of 1 May 2002.



	
	Request For Action


	  Number:   5

	
	Project:
	STP
	

	
	Spacecraft (SC/GS/LV):
	STEREO
	

	
	System/Instrument:
	IMPACT
	

	
	Review:
	PDR
	

	
	Date:
	September 11-September 13, 2001
	

	
	
	
	

	Originator:
	Ken Sizemore/Rob Gold
	Phone:                            
	410-827-6510
	Organization:
	PDR team

	Category:
	Systems Engineering

	Title:
	Minimum Science Requirements

	Date Closed:
	

	Residual Risk:
	

	Action Requested:
	(Ken Sizemore) Better define the minimum mission requirements against reasonable probability of success numbers.  Establish the minimum length of time from launch that the two spacecraft has to be operational to satisfy the minimum defined science objectives.  Identify which instruments must work to satisfy the minimum science including their degraded performance.  Also, define the spacecraft hardware that must work; define acceptable degraded modes.  This activity must be done before Observatory PDR.

(Rob Gold) The minimum success criteria, which require the same instrument on both spacecraft to be operational, appear to be incompatible with the single string spacecraft and instruments.  However, the scientific justification for the joint coverage by two groups of four instruments for an extended period of time has not been presented.  A re-examination of the scientific justification for the minimum success criteria is needed. 



	Supporting Rationale:
	(Sizemore) Overly ambitious minimum mission requirements could drive the reliability numbers and kill the program.

(Gold) The joint probability of the same 4 instruments working on 2 spacecraft is much lower than the simple probability of 4 instruments working. Demanding that 2 groups of the same 4 out of 5 instruments work on the 2 STEREO spacecraft will drive the joint probabilities of success even lower.



	Project Response:
	PROJECT


	
	Request For Action


	  Number:   6

	
	Project:
	STP
	

	
	Spacecraft (SC/GS/LV):
	STEREO
	

	
	System/Instrument:
	IMPACT
	

	
	Review:
	PDR
	

	
	Date:
	September 11-September 13, 2001
	

	
	
	
	

	Originator:
	Daniel Nguyen
	Phone:                            
	301-286-9071
	Organization:
	GSFC/545

	Category:
	Thermal

	Title:
	Boom Cold Survival Test

	Date Closed:
	

	Residual Risk:
	

	Action Requested:
	As part of the boom test program, consider a cold survival test to flight predict temperature.



	Supporting Rationale:
	Cold survival test is not planned in the current test schedule.  This is the opportunity to catch premature failures.



	Project Response:
	D. Curtis  2002-June-25
We plan a sample qualification test to verify survival at cold predict temperatures.

Submitted


	
	Request For Action


	 Number:   7

	
	Project:
	STP
	

	
	Spacecraft (SC/GS/LV):
	STEREO
	

	
	System/Instrument:
	IMPACT
	

	
	Review:
	PDR
	

	
	Date:
	September 11-September 13, 2001
	

	
	
	
	

	Originator:
	Daniel Nguyen
	Phone:                            
	301-286-9071
	Organization:
	GSFC/545

	Category:
	Thermal

	Title:
	Thermal Analysis on Magnetometer

	Date Closed:
	

	Residual Risk:
	

	Action Requested:
	Request the designer of the magnetometer to provide data on the thermal analysis of the instrument.

 

	Supporting Rationale:
	There is no thermal design work shown in the PDR package.



	Project Response:
	Dave Curtis, November 19 2001, Updated 11/27:

    A thermal model of the magnetometer sensor from previous missions exists and shall be provided to the IMPACT boom thermal engineer. This data is available for review, should the review team request it.


	
	Request For Action


	    Number:   8

	
	Project:
	STP
	

	
	Spacecraft (SC/GS/LV):
	STEREO
	

	
	System/Instrument:
	IMPACT
	

	
	Review:
	PDR
	

	
	Date:
	September 11-September 13, 2001
	

	
	
	
	

	Originator:
	Daniel Nguyen
	Phone:                            
	301-286-9071
	Organization:
	GSFC/545

	Category:
	Thermal

	Title:
	IDPU Thermal Analysis

	Date Closed:
	

	Residual Risk:
	

	Action Requested:
	· The project to conduct thermal analysis for the IDPU box, and provide report to the review board.

· Consider box level test at temperature beyond spacecraft structure temperatures. 



	Supporting Rationale:
	· There is no thermal design at this time.

· Box level test should show that the box could operate at the minimum outside of the S/C given temperature range.



	Project Response:
	Dave Curtis, October 4 2001:

  The IDPU will be subject to a simple thermal analysis using the following criteria:

· Good packaging design rules shall be applied, such as PWBs shall have good conduction paths to the box, the box shall have good conduction paths to the feet.

· Any component dissipating more that 100mW, or any board dissipating more than 2 watts will be analyzed to determine what the local heating and junction temperatures are, and provide additional heat sinking as required to keep junction temperatures below 100C, under the assumption that the box and low power cards/components are not more than 10C warmer than the upper spacecraft interface limit.

These criteria provide adequate margins without requiring a detailed thermal model.

The IDPU box level tests will be performed to the thermal limits as specified by the spacecraft contractor and indicated in the PDR materials.  These limits include the normal 10C margins beyond the worst case predicts.  The test will be performed with the IDPU powered so that self-heating will be included, while cold-start will be demonstrated after the box has been unpowered long enough to have reached ambient cold temperatures.

Submitted


	
	Request For Action


	 Number:    9

	
	Project:
	STP
	

	
	Spacecraft (SC/GS/LV):
	STEREO
	

	
	System/Instrument:
	IMPACT
	

	
	Review:
	PDR
	

	
	Date:
	September 11-September 13, 2001
	

	
	
	
	

	Originator:
	Terry Betengbaugh
	Phone:                            
	443-778-6170
	Organization:
	JHU/APL

	Category:
	Mechanisms

	Title:
	Stacer Deployment Mechanism

	Date Closed:
	

	Residual Risk:
	

	Action Requested:
	How will IMPACT prove that the stacer deployment mechanism will not buckle as boom deploys?

 

	Supporting Rationale:
	Stowed diameter of the stacer is quite small (less than 50 mm). Buckling should be investigated for a 228” deployment with added load of IMPACT packages and shock loads due to locking mechanism.



	Project Response:
	R Ullrich 26 Nov 2001

There are 3 topics in this RFA: stowed diameter, deployed buckling, and shock loads due to locking mechanism.

1. The stowed diameter actually has no bearing on Stacer buckling, as it is stowed.  The Stacer is encased in a canister with an internal diameter of 45mm, and allowed very little free motion while stowed.  These devices have been subjected to over 30 Grms with no problem.  A visual inspection of a boom sample should help understanding.  One will be shown at PDR.

2. Buckling is a possible follow-on to a boom failure mode (see RFA 4).  The calculated Stacer buckling moment is 35N-m (26ft-lb).  Tube bending angular travel is limited by the hard stop of the boom lock rings at 50.  This small angle does not allow enough bend for buckling.  If tube + ring integrity fails, the spacecraft must provide 7N thrust about failed joint to buckle Stacer alone.

3. The expected shock situation for any given joint lock-up can be analyzed only qualitatively.  Shock is very non-linear for a multi-degree of freedom assembly, and consistent results from any given input are rarely seen.  The sequence for joint lock-up is: at end of travel, all rollers will guide the lock pins into their respective sockets.  The roller will travel over the lip of the socket and roll/slip down the nearer side, until the pin encounters sufficient friction to stop traveling.  The worst case could be envisioned with all 6 pins reaching end of travel simultaneously.  This is not a realistic scenario.  Best guess implies that 1 or 2 will happen at once.  The spring energy will be absorbed by the sliding of the pin, and will limit the time duration of the lock-up to a significant non-zero value.  Considering that the mass of the pin + half the spring is only 2.6gms, and the spring k is 2.7N/mm, the impulse to the system could never provide 7N of force to buckle the Stacer, let alone break a gr/e – al glued assembly.

Submitted


	
	Request For Action


	Number:    10

	
	Project:
	STP
	

	
	Spacecraft (SC/GS/LV):
	STEREO
	

	
	System/Instrument:
	IMPACT
	

	
	Review:
	PDR
	

	
	Date:
	September 11-September 13, 2001
	

	
	
	
	

	Originator:
	Ed Devine
	Phone:                            
	301-902-4189
	Organization:
	Swales

	Category:
	Testing

	Title:
	Boom Testing

	Date Closed:
	

	Residual Risk:
	

	Action Requested:
	Boom testing should include, at a minimum: 

Prototype (qualification unit)

· 20 deployments minimum (include cold, ambient, hot)

Flight units

· 10 deployments minimum ( include cold, ambient, hot)

Testing also should include deployment after vibration, with no disturbance of parts between the vibration and deployment.

 

	Supporting Rationale:
	Boom is critical component, non-redundant.

Design is new ( components have heritage, overall design is unqualified)

Multiple tests are required to assure proper operation after disassembly/reassembly (required to re-stow the boom).

  

	Project Response:
	R Ullrich 26 Nov 2001

These deployment numbers are acceptable; the test plan incorporates the thermal variations mentioned.  Significant numbers of deployments for the prototype are expected in the course of Qualification, 20 are certainly a reasonable quantity.  The flight units will be deployed 2 times (at least) each for initial harness length tuning.  They will each be deployed once after vibration, twice each in thermal vacuum (one hot, one cold), and a final verification deployment is expected near integration time.  This gives 12 deployments of flight units.  It must be remembered that the final operation for flight preparation is a restowing procedure, and no further testing is possible without requiring another restowing.

Submitted


	
	Request For Action


	Number:    11

	
	Project:
	STP
	

	
	Spacecraft (SC/GS/LV):
	STEREO
	

	
	System/Instrument:
	IMPACT
	

	
	Review:
	PDR
	

	
	Date:
	September 11-September 13, 2001
	

	
	
	
	

	Originator:
	Ken Sizemore
	Phone:                            
	410-827-6510
	Organization:
	PDR Team

	Category:
	Parts

	Title:
	VLSI Delivery

	Date Closed:
	

	Residual Risk:
	

	Action Requested:
	The flight VLSI chips delivery to SIT and HET on 4/17/02 has been identified as a critical milestone.  Identify the critical milestones or steps within this delivery date of 4/17/02.  Indicate what the current slack time is.  Show what the slippage to date has been and why.  Evaluate contingency plans.

   

	Supporting Rationale:
	

	Project Response:
	Tycho / Cummings Response,  11/1

We have altered the VLSI schedule in response to this RFA and to RFA 21.  We have slipped the date for submitting the VLSI design to the foundry by 2 months.  This will enable the review requested by RFA 21 and will enable additional internal checking to give us greater confidence that the VLSI design is right the first time.  As for contingency, it appears there is enough slack time at Caltech to allow for one re-design and resubmit activity.  The slack time is of order 30 weeks. It takes 10-12 weeks to get new parts after a re-submission.  Assuming 4 weeks to discover a problem and 4 weeks to re-design, and 4 weeks for a new layout, Caltech should be able to do it.  It is expected that, since there has already been a build of much of a single-channel version, any problems would be minor enough to allow progress to continue at Caltech, U of MD, and GSFC on the items that depend on the VLSI while another run is prepared.  In addition, the dates for delivery to Caltech for HET and LET have been slipped by 5.5 months.  This is possible in part due to the realization that the earlier delivery date was based on a single, central DPU for SEP.  Now that there is a MISC in each of HET, LET, and SIT, the integration process at Caltech will be much simpler.  In addition, SEPT will now be delivered first and HET and SIT will be delivered last.  Concerns regarding the learning curve for the VLSI at GSFC are also being mitigated by providing a manual for its use.  The current version of this manual is not yet complete, but it will be updated as soon as the VLSI design has been submitted for manufacture.  Prior difficulties with a similar chip on ACE apparently were in large part due to the absence of such a manual.  Finally, non-flight VLSI hybrids will be provided by Caltech to GSFC as soon as they are available, also to help mitigate the learning curve problem.

Add milestones


	
	Request For Action


	 Number:    12

	
	Project:
	STP
	

	
	Spacecraft (SC/GS/LV):
	STEREO
	

	
	System/Instrument:
	IMPACT
	

	
	Review:
	PDR
	

	
	Date:
	September 11-September 13, 2001
	

	
	
	
	

	Originator:
	Jack Shue
	Phone:                            
	301-286-5752
	Organization:
	GSFC/563

	Category:
	Power/Electrical

	Title:
	SIT Grounding

	Date Closed:
	

	Residual Risk:
	

	Action Requested:
	SIT instrument 

Implementation of grounding needs review for compatibility.



	Supporting Rationale:
	Five different boards from 5 different manufacturers which may have 5 different grounding methods.  An expected ground may be isolated to placement changes not communicated to all manufacturers.



	Project Response:
	Walpole Response,  10/25

An overall IMPACT grounding diagram exists and has been distributed to all SIT instrument suppliers.  In addition UMd will prepare a SIT Grounding Specification, detailing the expected grounding in each component of the instrument, which it will be distribute by 1 Dec to all members of the SIT team.  The EMI/EMC review committee has reviewed and has found the grounding diagrams acceptable. Hardware will be checked against this specification as part of board-level testing at UMd prior to assembly.




	
	Request For Action


	Number:    13

	
	Project:
	STP
	

	
	Spacecraft (SC/GS/LV):
	STEREO
	

	
	System/Instrument:
	IMPACT
	

	
	Review:
	PDR
	

	
	Date:
	September 11-September 13, 2001
	

	
	
	
	

	Originator:
	Rob Gold
	Phone:                            
	240-228-5412
	Organization:
	JHU/APL

	Category:
	EMI/EMC

	Title:
	SEPT Magnetic Emissions

	Date Closed:
	

	Residual Risk:
	

	Action Requested:
	Develop a clear requirement for magnetic emission of the SEPT.  The requirement should specify the dipole and higher-pole field strengths at a standard distance (usually 1 m) from the instrument.  The SEPT should be tested to this requirement prior to delivery.

  

	Supporting Rationale:
	This requirement is currently missing.



	Project Response:
	Curtis Response, 11/19, Updated 11/27

   SEPT has performed a conservative analysis of the stray magnetic field due to the SEPT magnets at the location of the Magnetometer sensor.   The result is 1.3nT (based on selected, matched magnets), which is slightly larger than the Magnetometer goal.  The Magnetometer PI has reviewed the analysis and can tolerate this field level, but would like a verification test to be performed.  This test will be made (and put on the IMPACT schedule) with his portable magnetometer sensor at a few distances (0.5m, 1m) adequate to verify the model.  Acceptable levels are less than 30% over the model field, and must show a profile consistent with the model.  An early magnetics test of the ETU shall be performed in addition to the flight unit tests.




	
	Request For Action


	Number:   14

	
	Project:
	STP
	

	
	Spacecraft (SC/GS/LV):
	STEREO
	

	
	System/Instrument:
	IMPACT
	

	
	Review:
	PDR
	

	
	Date:
	September 11-September 13, 2001
	

	
	
	
	

	Originator:
	Rob Gold/Ken Sizemore
	Phone:                            
	240-228-5412
	Organization:
	JHU/APL

	Category:
	Systems Engineering

	Title:
	Level 1 Requirement Flowdown

	Date Closed:
	

	Residual Risk:
	

	Action Requested:
	Develop a clear flow down of requirements for all of the instruments and sub-instruments from a re-formulated set of Level 1 mission requirements.  The first step must be a re-definition by the Project of what the Level 1 requirements really are.  Following this, the science investigations will be able to establish a clear requirement flow down.

 

	Supporting Rationale:
	The requirements do not clearly flow down form the mission Level 1 requirements.  NASA selected a superset of the original AO requests, but there has not been a reconciliation of the original Level 1 requirements, the selected science investigations and the overall mission aims and probability of success.

 

	Project Response:
	Level 1 requirements have been defined and flowed down and will be presented at the

Mission PDR. See attached presentations: “STEREO Mission Success Criteria” by

Joe Davila, STEREO Project Scientist, for definition and “Level 1 Science

Requirements Flowdown” by Lisa Bartusek, STEREO Instrument Systems Engineer,

for flowdown.


	
	Request For Action


	Number:   15

	`
	Project:
	STP
	

	
	Spacecraft (SC/GS/LV):
	STEREO
	

	
	System/Instrument:
	IMPACT
	

	
	Review:
	PDR
	

	
	Date:
	September 11-September 13, 2001
	

	
	
	
	

	Originator:
	Michael Butler
	Phone:                            
	240-228-5097
	Organization:
	JHU/APL

	Category:
	Interfaces

	Title:
	Limiting Resistor For Boom Actuator

	Date Closed:
	

	Residual Risk:
	

	Action Requested:
	The Tini boom actuator operates based on a current /time profile.  The boom deployment actuator requires a current limiting resistor sized appropriately for the actuator time needed.  All Tini actuator must also have “auto-cutoff” capability.



	Supporting Rationale:
	Interface documentation states that the spacecraft supplies a nominal 28V pulse of fixed duration (currently 100 ms) to “pop” all one time actuators controlled by the spacecraft.  With the potential for different actuator current across different instrument suites, the spacecraft cannot support tailoring each circuit.



	Project Response:
	David Curtis, November 19, 2001:

   All TiNi actuators have auto-cutoff.

   APL has agreed to have the series resistor on their side of the interface.

Submitted


	
	Request For Action


	Number:    16

	
	Project:
	STP
	

	
	Spacecraft (SC/GS/LV):
	STEREO
	

	
	System/Instrument:
	IMPACT
	

	
	Review:
	PDR
	

	
	Date:
	September 11-September 13, 2001
	

	
	
	
	

	Originator:
	Shane Hynes/Stan Hunter
	Phone:                            
	301-286-1016
	Organization:
	GSFC/460

	Category:
	Power/Electrical

	Title:
	LVPS Short

	Date Closed:
	

	Residual Risk:
	

	Action Requested:
	(Hynes) Consider adding electronic fuses to the output of the SEP LVPS.


(Hunter) Add separate LVPS (HVPS??) controls for each of the 4 SEP instruments.



	Supporting Rationale:
	(Hynes) The design for the SEP LVPS presented suggests that a short of any of the SEPT, SIT, LET or HET outputs will cause all the outputs to fail.

(Hunter) Mission Science Criteria- Requirements that 4 out of 5 in-situ instruments operate to meet science goals is render null by non-switching of individual SEP instruments.  Failure of any 1 of the SEP instruments which pulls the LVPS down will disable all 4 SEP instruments since there is one common LVPS.



	Project Response:
	David Curtis, June 25 2002:


  The SEP LVPS has separate limiters for each of the isolated services (SEPT-E Digital, SEPT-E analog, SEPT-NS digital, SEPT-NS analog, and SIT/HET/LET/Central digital, and SIT/HET/LET analog).  Note that a failure of either of the remotely located SEPT instruments can be recovered from.  A failure in SIT, HET, or LET that shorts the analog power bus still allows SEP Central to service SEPT.  A failure in the SIT, HET, or LET digital takes out all of SEP.  A more robust current limiting scheme is complicated by the large number of secondaries involved, and is considered impractical within the available resources.  
   


	
	Request For Action


	Number:    17

	
	Project:
	STP
	

	
	Spacecraft (SC/GS/LV):
	STEREO
	

	
	System/Instrument:
	IMPACT
	

	
	Review:
	PDR
	

	
	Date:
	September 11-September 13, 2001
	

	
	
	
	

	Originator:
	Michael Butler 
	Phone:                            
	240-228-5097
	Organization:
	JHU/APL

	Category:
	Electrical/EMI/EMC

	Title:
	Secondary Power Grounding

	Date Closed:
	

	Residual Risk:
	

	Action Requested:
	The IMPACT secondary power grounding scheme violates the STEREO EMC specification.  The proposed design will place secondary return currents into the chassis.  Look at redesigning the main power connection to eliminate this problem.



	Supporting Rationale:
	

	Project Response:
	David Curtis, May 28, 2002:

   The SEPT secondary grounding has been changed to meet the EMC requirements.  Waivers to the secondary grounding requirement for SIT and STE-U have been approved by the EMC Committee (the currents involved are small).


	
	Request For Action


	Number:    18

	
	Project:
	STP
	

	
	Spacecraft (SC/GS/LV):
	STEREO
	

	
	System/Instrument:
	IMPACT
	

	
	Review:
	PDR
	

	
	Date:
	September 11-September 13, 2001
	

	
	
	
	

	Originator:
	Doug Eng
	Phone:                            
	433-778-4488
	Organization:
	JHU/APL

	Category:
	Testing

	Title:
	Boom Analysis And Test Plan

	Date Closed:
	

	Residual Risk:
	

	Action Requested:
	APL and UCB to co-develop an analysis and test plan to verify boom and system meet requirements.



	Supporting Rationale:
	Understanding the boom stiffness and modal properties is essential to verify that the system control and jitter requirements are met.  An integrated plan need to be developed to verify that proper tests and resulting test data match analytical models used for attitude control and jitter analysis.



	Project Response:
	R Ullrich 26 Nov 2001, Updated 11/27, Updated 2002-5-28

This has been implemented.  SSL and APL are working together to develop, verify and refine the analytical model of the boom.  Calculated values for boom mechanical properties will be replaced by actual physical values when available.  An iterative process.  In addition a full test plan for the boom is under development.




	
	Request For Action


	Number:    19

	
	Project:
	STP
	

	
	Spacecraft (SC/GS/LV):
	STEREO
	

	
	System/Instrument:
	IMPACT
	

	
	Review:
	PDR
	

	
	Date:
	September 11-September 13, 2001
	

	
	
	
	

	Originator:
	Ken Sizemore
	Phone:                            
	410-827-6510
	Organization:
	PDR Team

	Category:
	Testing

	Title:
	SIT  Foil Breakage

	Date Closed:
	

	Residual Risk:
	

	Action Requested:
	SIT- Thin foil subject to breakage if touched.  Consider adding to the SIT Verification Matrix a depressurization venting test to verify the integrity of the foil.



	Supporting Rationale:
	Foil could break during launch.



	Project Response:
	Walpole Response, 10/25

Background:   The SIT telescope comprises two small volumes  - inside the sunshade/acoustic cover and inside the telescope body - separated by the thin foils.  The telescope body vents to space, the sunshade does not.  Therefore, the sunshade volume must vent around the foils into the telescope body and adequate venting must be provided to prevent the pressure differential across the foils from rupturing them.

UMd Response:  UMd opposes adding this test for the following reasons:

  Credibility of Risk. The sections of the SIT telescope relevant to this RFA were designed a number of years ago for launch on the WIND mission, also on a Delta-class vehicle.   Large thin apertures were designed into the perimeters of the foil holders to maximize pumping speed around the foils.  A much smaller vent path was installed to vent the telescope to space.    Calculations were performed at that time to verify that the venting around the foils was adequate to prevent breakage and these calculations were justified by a successful launch.  These designs have not been changed for STEREO.  Nevertheless, new calculations have been performed.  Examination of the Observatory Launch Pressure Profile (section 5.4.4 of  the APL document 7381-9003 "STEREO Environment Definition, Observatory, Component and Instrument Test Requirements Document" rev d) indicates a worst case rate of change of pressure of  0.4 psi/sec.  We calculated pressure differentials across the foils for this rate of change outside the telescope and for the value of 1 psi/sec.  The resulting worst-case pressure differential was 6 E-6 psi, corresponding to about 0.003 Torr.  According to our foil manufacturer the foils supplied to us will withstand  at least 0.100 Torr, which gives a safety factor of over 30.  We feel therefore that there is no credible risk from this source.

Given the low credibility of the risk, and the possibility of contaminating the instrument by performing the test, we believe doing this test would not appreciably improve the likelihood of mission success and would distract from other more important tasks.   We propose therefore not to add the test to our verification matrix.

See comment above


	
	Request For Action


	Number:   20

	
	Project:
	STP
	

	
	Spacecraft (SC/GS/LV):
	STEREO
	

	
	System/Instrument:
	IMPACT
	

	
	Review:
	PDR
	

	
	Date:
	September 11-September 13, 2001
	

	
	
	
	

	Originator:
	Ken Sizemore
	Phone:                            
	410-827-6510
	Organization:
	PDR Team

	Category:
	Parts

	Title:
	L1 Detectors

	Date Closed:
	

	Residual Risk:
	

	Action Requested:
	LET-L1 Detectors- program is currently experiencing serious technical problems in developing uniform thickness (20um) detectors.  Success (or failure) of the JPL /Cal Tech detector development effort will not be known until Feb. 02.  Project needs to develop a plan for resolution o this problem prior to Confirmation Review in March 02.



	Supporting Rationale:
	

	Project Response:
	Tycho / Wiedenbeck, 11/1

Is the RFA correct? Is 20um the goal or is it 15um? If it is 15 clarify please.

Clarify this is another option (if it is) Quotations are being requested from Micron Semiconductor for the fabrication of prototype L1 detectors starting from silicon wafers that have been lapped and polished to the desired 20 um thickness.  Depending on the cost and availability of funds, a set of prototype detectors fabricated with this approach may be ordered to provide a backup option if the baseline approach (thinning of thicker wafers only in the regions to be used for the detector active area) runs into difficulties.  In addition, we plan to procure a few of the lapped and polished wafers for thickness uniformity characterization in order to understand the resolution which can be expected with this fabrication approach.  Discussions have begun with Micron concerning this approach.

The date we are showing for ordering flight L1 detectors is near the end of April 02.  So we need to have decided on which approach we are taking by then.  

If the L1 detectors are, in the end, non-uniform enough to compromise the 3He identification when they are used for the dE/dx measurement, we still will have good 3He measurements for particles stopping in L3 where we can use the 50 micron

L2 detectors for dE/dx.  In this case the only information needed from the L1's is which one was hit so that we can make the mean secant(theta) correction.

Add: Currently there is 2 months slack between the time of the JPL development effort is complete and the flight hardware needs to be ordered.  If the JPL effort takes longer or is unsuccessful there is a mitigation plan to investigate using Micron Simi as a back-up.


	
	Request For Action


	Number:    21

	
	Project:
	STP
	

	
	Spacecraft (SC/GS/LV):
	STEREO
	

	
	System/Instrument:
	IMPACT
	

	
	Review:
	PDR
	

	
	Date:
	September 11-September 13, 2001
	

	
	
	
	

	Originator:
	Harry Shaw
	Phone:                            
	301-286-6616
	Organization:
	GSFC/562

	Category:
	Parts

	Title:
	PHA ASIC

	Date Closed:
	

	Residual Risk:
	

	Action Requested:
	For the PHA ASIC, perform an independent review of the University Of Mexico “Radiation Hardness By Design”.  Suggest review to be performed by Marty Fraeman of APL and someone from the UNM URE Institute, preferably someone like Dave Cox from UNM.

 

	Supporting Rationale:
	The UNM approach is very powerful if implemented correctly.  The schedule does not permit time for a second pass.  A brief review by individuals experienced with their methodology may avoid producing a device with critical flaw (causing it to be latch-up sensitive or upset sensitive.

 

	Project Response:
	Cook Response, 11/1

The only component of the Rad-Hard by Design methodology that is being employed is that to raise latchup threshold. The technique is to surround groups of N-FETS with a grounded substrate contacting ring and surround groups of P-FETS with an n-well contacting ring connected to the positive power rail. While this technique is straightforward, we have no automated check process to ensure compliance. So an independent review by experienced persons would be helpful if it can be arranged fairly soon. We need to submit the design for fabrication by January 20, 2001; significant portions of the layout could be reviewed now.  The schedule has been reviewed and revised and we believe that there is enough time to make a second pass provided that the first pass chips can be used for verifying their supporting electronics and software in the meantime.  (See RFA 11 regarding the VLSI schedule). 

Marty Fraeman will be  reviewing the “Radiation Hardness By Design” design.


	
	Request For Action


	 Number:    22

	
	Project:
	STP
	

	
	Spacecraft (SC/GS/LV):
	STEREO
	

	
	System/Instrument:
	IMPACT
	

	
	Review:
	PDR
	

	
	Date:
	September 11-September 13, 2001
	

	
	
	
	

	Originator:
	Bill Mocarsky
	Phone:                           
	301-286-7156
	Organization:
	GSFC/566

	Category:
	Software

	Title:
	SEP Software Resources

	Date Closed:
	

	Residual Risk:
	

	Action Requested:
	Define allocations of the SEP Control DPU of EEPROM resources for each instrument



	Supporting Rationale:
	Very unclear allocation of software resources.  Because of the number of systems and players, identification and management of resources early in design/implementation is needed.



	Project Response:
	Tycho / Davis Response, 11/1

See response to RFA 26.  Current EEPROM allocation is 256Kx24 and exceeds anticipated needs by more than a factor of two.

Submitted


	
	Request For Action


	Number:    23

	
	Project:
	STP
	

	
	Spacecraft (SC/GS/LV):
	STEREO
	

	
	System/Instrument:
	IMPACT
	

	
	Review:
	PDR
	

	
	Date:
	September 11-September 13, 2001
	

	
	
	
	

	Originator:
	Bill Mocarsky
	Phone:                            
	301-286-7156
	Organization:
	GSFC/566

	Category:
	Testing

	Title:
	SEP Instrument Test Environment

	Date Closed:
	

	Residual Risk:
	

	Action Requested:
	Please explain the test environment/EGSE used to test/verify each of the SEP instruments prior to interfacing with the common SEP electronics.



	Supporting Rationale:
	Did not hear any explanation of how interface verification was being performed prior to instrument to SEP common I&T.  Early interface verification/testing mitigates risks.



	Project Response:
	Tycho / Davis Response, 11/1
Caltech is responsible for the local ground testing of LET and the SEP common electronics, including the SEP DPU. A breadboard model of the SEP common electronics will serve as a high-fidelity interface simulator for LET verification. The interface will be verified and exercised using an appropriate PC-based simulation card  which will be provided by Berkeley.

GSFC is responsible for the local ground testing of the HET and SIT subsystems. The interfaces of these sub-systems to the SEP common electronics will be simulated and exercised by GSFC provided hardware, consisting again of a PC and PC-based logic card. In addition, an early interface check will be performed during a visit to GSFC of Caltech personnel using the SEP common electronics breadboard model.

The University of Kiel and ESTeC are responsible for local testing of SEPT.  SEPT will be the first instrument to be integrated at Caltech and will have more time allocated to its integration and test than LET, HET or SIT.  This is in part due to the fact that only SEPT does not have its own independent MISC processor. 




	
	Request For Action


	Number:    24

	
	Project:
	STP
	

	
	Spacecraft (SC/GS/LV):
	STEREO
	

	
	System/Instrument:
	IMPACT
	

	
	Review:
	PDR
	

	
	Date:
	September 11-September 13, 2001
	

	
	
	
	

	Originator:
	Richard Ho/T . Venator
	Phone:                            
	301-286-6916
	Organization:
	GSFC/301

	Category:
	Systems Engineering

	Title:
	SEP System FMEA

	Date Closed:
	

	Residual Risk:
	

	Action Requested:
	(Ho) Perform Failure Mode Effects Analysis of the SEP system architecture/design.

(Venator) All instruments MISCs boot off the “Central MISC” on logic board in Central Electronic Box.  This makes the central MISC a single point of failure for the SEP instrument suite.  What steps have been taken to mitigate this risk?  Is there any redundancy in the system?  Can design be modified to have resident “default boot code” on individual instrument MISC?



	Supporting Rationale:
	The centrally distributed SEP system design for LVPS, bias voltage, and MISC boot codes creates many single point failures.  Each has the potential of rendering the SEP suite useless.  



	Project Response:
	Cook / Project  11/1

Formal FMEA will be done by the project prior to CDR. Numerous single point failures are inherent in a design that, due to constrained power and weight, shares certain resources (i.e., LVPS, DPU, S/C interface, HV bias) among the four SEP instruments. However, care will be taken to enhance reliability of the critical components. The key ingredients will be to keep the design and execution of the common resources as simple as possible and entirely non-marginal. This means employing redundancy only when there is relatively no impact on simplicity. 

The SEP DPU system is a shared resource and a single point failure. However, this is the case independent of whether or not the LET, HET and SIT systems boot their processor code from the SEP DPU, since all data and command flow through the SEP DPU.  In fact, choosing to have the LET, HET, and SIT MISCs boot from the SEP DPU enhances overall reliability by simplifying the design of the MISC systems in the LET, HET and SIT (entirely removing the need for EEPROM in those sub-systems and eliminating three devices in each instrument which would themselves have been sources of single point failures for those instruments). 

The SEP DPU system may boot from its local EEPROM, or over the command interface (entirely independent of EEPROM), providing tolerance to a variety of EEPROM failures. In addition, SRAM allocation for the SEP DPU significantly exceeds it needs, allowing tolerance to certain SRAM failure modes via repositioning of code and tables in address space.

I had to explain this issue to both people who read it.  It does not seem to be very clear to the outside reader. I also suggest adding something like:

There are 3 approaches:

1. Put EEPROMs in each instrument- still need SEB EEPROM to boot itself, so still single point failure.

2. Put redundant circuitry in the SEB – Adds complexity, mass and power for minimal reliability improvement and no reliability improvement with regard to Level one science requirements.

3. Take care in choosing EEPROMs- inspect, workmanship and extensively test.




	
	Request For Action


	Number:   25

	
	Project:
	STP
	

	
	Spacecraft (SC/GS/LV):
	STEREO
	

	
	System/Instrument:
	IMPACT
	

	
	Review:
	PDR
	

	
	Date:
	September 11-September 13, 2001
	

	
	
	
	

	Originator:
	Jack Shue
	Phone:                            
	301-286-5752
	Organization:
	GSFC/563

	Category:
	Power

	Title:
	SEP Power Supply

	Date Closed:
	

	Residual Risk:
	

	Action Requested:
	Look at changing power supply from one transformer with all voltages/winding to separate transformers.



	Supporting Rationale:
	Multiple windings on a single core are prone to noise coupling and poor power regulation.  Lower voltage logic demands higher current when switching. Ripple will be higher as well as switching noise.

 

	Project Response:
	Dave Curtis, October 19 2001:

  Latest LVPS design uses separate regulators and transformers for analog and digital supplies. 

Submitted


	
	Request For Action


	 Number:   26

	
	Project:
	STP
	

	
	Spacecraft (SC/GS/LV):
	STEREO
	

	
	System/Instrument:
	IMPACT
	

	
	Review:
	PDR
	

	
	Date:
	September 11-September 13, 2001
	

	
	
	
	

	Originator:
	Richard Ho
	Phone:                            
	301-286-6916
	Organization:
	GSFC/301

	Category:
	Software

	Title:
	Processor Margins

	Date Closed:
	

	Residual Risk:
	

	Action Requested:
	Provide processing and memory utilization margins for all the processors by Observatory PDR.



	Supporting Rationale:
	Needs this information to properly manage development and assess risks.  Several first use of such processors.



	Project Response:
	Tycho / Davis Response, 11/1

For MISC discussions, a word is defined as 3 bytes (24 bits).

EEPROM

------

The current plan is for the LET, HET and SIT MISC to have no EEPROMs. They will boot over a serial link from the SEP Central MISC, where all the EEPROMs will be located.

Here is an estimate of the EEPROM requirements:

For each of the LET, HET, SIT MISCs:

Code size:                                                     50Kbytes

Matrix table size:              128x128bytes = 16Kbytes

Log lookup table: 2048x2bytes =                  4Kbytes

Other lookup tables:                                      9Kbytes

It's conceivable that each instrument might require two matrix lookup tables, so the total requirement per instrument is 50+16+16+4+9=95kbytes

The SEP Central MISC handles SEPT data processing, so it's reasonable to assume a 95Kbyte EEPROM requirement for that MISC also.

So, the total EEPROM requirement for all four SEP MISCs is approximately 

4x95=380kbytes, or 127kwords.

The SEP Central MISC will accommodate 256k words of EEPROM (six 128k x 8 chips), giving a factor of two margin. If 128kwords turns out to be enough, half

of the EEPROM chips can be removed to save weight and power.

	
	RAM

---

LET RAM requirements estimate:

Code size:                                                     17Kwords

Matrix table size:              128x128words = 16Kwords

Log lookup table:                                            2Kwords

Other lookup tables:                                        3Kwords

Note that the space required for a matrix table in RAM is three times the size required to store it in EEPROM. This is because the table is stored in a compressed form in EEPROM.

Assuming that two matrix tables will be required, the total RAM requirement for LET is estimated to be 17+16+16+2+3=54kwords.

RAM requirements for HET and SIT are expected to be similar.

Each SEP MISC will have 128Kwords of SRAM. Therefore the RAM memory margin for the LET, HET and SIT MISCs is approximately a factor of two.

The SEP Central MISC will not need to use large lookup tables to process SEPT data, and the formatting of SEP data into 272byte CCSDS packets is not expected to require large amounts of RAM. Therefore the memory margin for the SEP Central MISC is expected to be greater than a factor of two.

PROCESSING POWER

----------------

The LET Science Requirements document specifies an event processing requirement of 1000 events/sec and a goal of 5000 events/sec. We have implemented a realistic LET event processing code on a MISC running at 10MHz. This code processes events at a rate of 13,500 events/sec. Obviously, the processor will be doing other things as well as event processing, but we expect event processing to be dominant in terms of CPU utilization. If 70% of the CPU time is available for event processing, then the LET MISC will have a margin of a factor of two relative to the event processing goal, and a factor of 10 relative to the requirement.

We expect similar processing power margins for the HET and SIT MISCs.

The two major activities of the SEP Central MISC will be data formatting for the four SEP instruments and SEPT data processing. Although SEPT data processing is not yet well-defined, it is not expected to be as CPU-intensive as event processing for LET. Experience on previous missions indicates that a MISC running at 10 MHz will be adequate for SEP Central. 

Note that the MISC clock frequency can be raised or lowered as required. Only the power requirements will change as a result.

The IDPU margins are reported in the IMPACT PDR presentation, Section 1, page 235


	
	Request For Action


	Number:   27

	
	Project:
	STP
	

	
	Spacecraft (SC/GS/LV):
	STEREO
	

	
	System/Instrument:
	IMPACT
	

	
	Review:
	PDR
	

	
	Date:
	September 11-September 13, 2001
	

	
	
	
	

	Originator:
	Michael Bay
	Phone:                            
	301-286-9759
	Organization:
	J&T

	Category:
	C&DH

	Title:
	Time Tagging

	Date Closed:
	

	Residual Risk:
	

	Action Requested:
	Absolute (S/C to ground) and relative (instrument to instrument) time tagging data is not specified.  Overall preliminary end-to-end timing was not presented.  

Define the requirement and show how science data is package and time tagged in CCSDS packets.



	Supporting Rationale:
	Time tagging requirements drive both the spacecraft and ground system.  Defining how science data is assembled into CCSDS packets along with their time tags is necessary for mission PDR.



	Project Response:
	Dave Curtis, November 26 2001, updated 2002-5-28.

  The absolute timing accuracy as specified by the Mission Requirements and the implementation described in the IMPACT and MOC/POCC ICDs meet IMPACT’s requirements.  A new requirement has been recently identified to provide for relative timing accuracy between IMPACT and SWAVES to 1ms.  APL is working on a way to meet this requirement without impacting hardware.


	
	Request For Action


	Number:   28

	
	Project:
	STP
	

	
	Spacecraft (SC/GS/LV):
	STEREO
	

	
	System/Instrument:
	IMPACT
	

	
	Review:
	PDR
	

	
	Date:
	September 11-September 13, 2001
	

	
	
	
	

	Originator:
	Tom Venator
	Phone:                            
	301-286-3063
	Organization:
	GSFC

	Category:
	Thermal

	Title:
	SEP Survival Heaters

	Date Closed:
	

	Residual Risk:
	

	Action Requested:
	Evaluate survival heater situation for the SEP instruments.  Determine by Observatory PDR.



	Supporting Rationale:
	Currently not defined.  Could have power impact.  May require system level operational assumptions.



	Project Response:
	Dave Curtis, May 28 2002:

  PDR-level thermal modeling is complete and survival heaters have been sized.  CDR-level thermal models are due July 1 2002, when somewhat better values can be assigned.


	
	Request For Action


	Number:   29

	
	Project:
	STP
	

	
	Spacecraft (SC/GS/LV):
	STEREO
	

	
	System/Instrument:
	IMPACT
	

	
	Review:
	PDR
	

	
	Date:
	September 11-September 13, 2001
	

	
	
	
	

	Originator:
	Rob Gold
	Phone:                            
	240-228-5412
	Organization:
	JHU/APL

	Category:
	Interfaces

	Title:
	Glint onto SEPT Detectors

	Date Closed:
	

	Residual Risk:
	

	Action Requested:
	Ensure that the SEPT detectors are not sensitive to glint form reflections off the solar panels and SWAVES antennas



	Supporting Rationale:
	The SEPT is trying to make measurements to very low energy and very little protection for solar visible and UV.  However, there is a small impingement of the fields of view by the solar panels and SWAVES antennas, which may reflect sunlight.



	Project Response:
	Mueller-Mellin Response, 11/1; Updated 2002-5-28

We have experienced similar problems on other spacecraft when the junction sides of detectors have been facing outwards.  In the present design we have faced the Ohmic side outwards instead in order to reduce such problems (the ohmic side is less light sensitive).   This solution was found to be adequate on the Wind spacecraft for all but direct sunlight on the detector.  After talking with the detector manufacturer Canberra 6 months ago, we have specified an Ohmic window thickness of 350 nm. This value is made up of 200 nm aluminum layer for light tightness and 150 nm n+ silicon layer.  Special attention needs to be given to the detector mount and to the coax cables to be light tight as well.  The system will be tested using light sources calculated to be similar to the expected glint light level.  


Recommendations And Comments

The following recommendations and comments were collected:

1. Interconnecting Harness                                                Ken Sizemore,    410-827-6510

Consider having APL fabricate (to IMPACT specifications) the interconnecting harness that gets mounted and integrated into the spacecraft.  The spacecraft builder is in a better position to custom fabricate the harness to properly fit into the spacecraft

[Project issue]

2. IDPU to Instrument Error Detection                 Bill Mocarsky, GSFC/566, 301-286-7156

Consider some error detection mechanism on the IDPU to Instrument serial interface for control.

It may not be possible to detect communications errors.

D. Curtis response, 2001-Oct-12:  A simple error detection mechanism has been added to the interface

3. ITAR                                                                 Dennis Dillman, GSFC/301, 301-286-7237

Make one person (at the Project level ) the ITAR single-point-of-contact/ “honcho”

Re: David Curtis presentation on ITAR

Stated that ITAR was treated differently by each organization and it did not sound like anyone was responsible for ITAR issues.  In my experience, ITAR issues can quickly stall a multi-national project.  The approach of: everyone does his own thing” can keep the project from knowing of ITAR problems until they have become major impacts.  Having a project level contact/coordinator can help identify logjams early and help break the logjams.

D. Curtis response, 2001-Oct-12:  STEREO Project does have an ITAR coordinator who we keep informed of ITAR issues as they come up, and who has already been helpful in getting ITAR problems solved.  However, since each institution interprets the ITAR requirements slightly differently, there is no common scheme for dealing with ITAR problems.

4. Travelling Road Show                                       Michael Bay, J&T,  301-286-9759

For mission critical elements, ones that can cause a loss of mission, consider a travelling road show to all suppliers.  Include the same team of electrical and QA to review schematics and then workmanship.  The visits could be a part of detailed designed reviews (CDRs) or special visits.

With so many different suppliers, a single team needs to make sure that a mission critical element does not become the weak link.  Design and workmanship issues are not part of reliability analysis.  These analyses presume a good design and workmanship.

[Project Issue]

5. ETU System Test                                              Bill Mocarsky, GSFC/566, 301-286-7156

Recommend bringing the entire instrument ETUs together to perform preliminary “system” level tests.

Current plan calls for ETUs but not simultaneously.  Doing simultaneously will:

-    Shakedown IDPU software timing issues, etc.

· Potentially ease development /integration of test procedures

-    Give opportunity for compatibility tests
D. Curtis response, 2001-Oct-19: This will be performed on a best effort basis, but not as a requirement.  The concern is that you tie all the schedules together with this scheme, which adds risk to the schedule.  We do not feel skipping a combined ETU test adds much technical risk because instruments have very little interaction (other than competing for IDPU processor resources).  Instrument simulators should be adequate to load the processor.   

6. Instrument ETU Testing                                    Michael Bay, J&T,  301-286-9759

Consider an integrated interface test for the instrument ETUs.  The current plan is a one at a time check.  Testing should include the measurement of common mod noise of both power and signal ground.

System EMI interactions could significantly affect project cost and schedule if found late in the schedule at observatory level.  Of specific concern are the grounding of signals to chassis and the converters at the boom.

D. Curtis response, 2001-Oct-19:  See answer to 5 above. Note that units sharing a LVPS will be tested all together at the ETU level.  We will also be doing some conducted emissions testing to understand the ground paths at the ETU level.  

7.
Management Structure                                                          Rob Gold, JHU/APL, 240-228-5412

Improve the management structure of IMPACT to establish single points of contact with the responsibility and authority to make development decisions. 

The IMPACT development has a very complex network of people and institutions developing hardware and software.  However the organization of responsibilities for these developments is not well defined.

D. Curtis response, 2001-Oct-19.  The IMPACT management team has organized lines of authority stretching from the PI down to the instrument leads.  While some effort is expended to try to reach decisions by consensus, ultimately the PI rules when there is dissention.  

8.
G10 Thermal Isolators                                       Terry Betenbaugh, APL, 443-778-6170

G10 thermal isolators are recommended as an alternative to ULTEM at the instrument mounting bolts.  ULTEM has a tendency to creep, which results in loss of joint preload.  The ACE SIS instrument had some problems with ULTEM cracking during joint installation.

9.
STEREO Environmental Spec                         Terry Betenbaugh, APL, 443-778-6170

Design instrument to design loads (with factors of safety), sine and random vibration levels defined in STEREO environmental test spec which is available on the STEREO web site.  The PDR package did not present that the instrument would be designed to the JHU/APL environmental test spec which has been available on the web site. 

D. Curtis response, 2001-Oct-19.  Agreed. 

10.
STE Shutter Peer Review                                          Ed Devine, Swales, 301-902-4189

Recommend peer review of the shutter mechanism for the STE when design is frozen. Two position SMA shutter mechanism is presently ill defined.  This design should be reviewed before CDR.

D. Curtis response, 2001-Oct-19.  The STE shutter mechanism has gotten a slow start as a relatively low priority.  Serious design work is now under way, and will be ready for a review early next year.  
