PAYLOAD SAFETY CONFERENCE 

TECHNICAL QUESTIONS
	Session
	Question
	Response
	Presenter



	GS1-1
	NSTS 1700.7B 200.1: Design to tolerate failures. Failure tolerance is the basic safety requirement. 

What does this “basic” mean exactly? As far as we can take failure tolerance design, we cannot take design for minimum risk approach except the examples shown in 200.2?

What else can be included in the example?

James T. Seike
	Basic means that it is the primary way for the payload to meet the requirements. It is possible to use a Design-for-Minimum-Risk approach other than those listed in 200.2. For instance, a bond path can be designed using a DFMR approach.
	PSRP Chairs

	GS1-2
	Safety success criteria are not documented. What are the PSRP safety success criteria?  0 mishaps, 0 close calls, 0 incidents? Or are any problems tolerated so that the mission is not considered a safety failure?

A. Flippen ARC
	The Space Shuttle Program/International Space Station Program defines the safety success criteria as zero mishaps, zero incidents, and zero close calls.  The PSRP supports the Program objectives, including safety success criteria, by assisting payload organizations (the funding or sponsoring organizations for the experiment, payload, or mission) in assuring that safety critical payload subsystems are appropriately verified.  The PSRP does not have independent criteria for safety success.  In addition, not all failures or anomalies affect the safety of the experiment, payload, or mission.


	PSRP Chairs

	GS1-3
	What assurance do we have that agreements made at earlier phase safety reviews won’t be arbitrarily negated at later phase safety reviews?  (e.g., At the Phase 0/I Microgravity Science Glovebox (MSG) Flight Safety Review, MSG presented that they will not provide any fire detection, suppression, or annunciation for experiments in the work volume (WV). An action was given to come back to the phase II FSR with a game plan to address how experiments in the WV would handle FDS/annunciation. The plan [that was the AI response] was to design the experiment to be fault tolerant [to varying degrees], such that redundancy would be provided and power would be removed from the experiment before a fire event. Otherwise, we were aiming for prevention vs. detection/annunciation. The SI closure was accepted at MSG Phase II FSR in summer of 1998. All MSG experiments have been designing for shutdown/prevention vs. detection/annunciation. In November 1999, we were informed by Mike Ciancone and a team of JSC “experts” he assembled that the approach experiments were taking was unacceptable. When presented with the AI closure letter accepting the approach experiments were taking, the JSC group basically told us “too bad!” Does the integrity of the PSRP and the sanctity of agreements made with payloads mean anything, or is it common practice to void prior agreements with payloads. It’s too late to require MSG to design in detection/annunciation in the WV, and it’s busing the budgets of these small experiments to have to design in detection and annunciation. Most of these experiments operate on a $450K budget [total]. MSFC experiment safety engineers belief fire event prevention through redundancy is better than detection/annunciation, and its easier and cheaper to design in.

Melanie Stinson/QS30/MSFC
	From the minutes of the Phase I safety review, MSG stated that fire detection for the Work Volume is provided by parameter monitoring and response (three temperature sensors). It was also stated that experiments using flammable material must be performed with a crewmember in attendance unless the experiment provides parameter monitoring and response of critical parameters. Some confusion apparently occurred in the PSRP review of your response to action item 5 from the Phase I Safety Review. When viewing the action item response, the major thrust of the response addresses parameter monitoring and how this will be handled by the MSG to the ground and crew. The treatise in the parameter-monitoring paragraph is reiterating the approach to shutting an experiment down before a critical level, i.e., ignition.  The succinct message that parameter monitoring was not being used, and that MSGs' plan to use only fault tolerance /redundancy before a fire event, was not readily apparent in the action item response. Had the response only mentioned fault tolerance as a means of FDS, it is certain that the action item would not have been accepted in June of 1998. This is because the ISS program has explicit requirements for FDS, which are separate from fault tolerance from a hardware safety standpoint. It also should be mentioned that this action item was not discussed at the Phase II Safety Review where any misinterpretations would have been discovered. This may have been an oversight on the part of the PSRP and MSG. Although the action item and response were not discussed, the Phase II minutes do indicate that MSG overtemperature detectors and crew observation would indicate a work volume fire. A bimetallic switch was explained as opposed to the preferred electronic sensors as discussed at Phase I. For all facility class payloads, the PSRP encourages the facility to provide the service rather than burdening all the individual experiment users. The action item response strongly infers that MSG chose to flow this down to the experiments.

In the action item response it is stated that: “MSG will provide multiple (3-6) connectors for the sensor outputs from the experiment. Direction for the MSG interface and experiment sensor output will be provided by the MSG project. The monitoring parameter & level will have to be assessed on an experiment-by-experiment basis. The primary action upon receipt of one of these out of bound readouts will be for crew return to the MSG for direct intervention”. All of the aforementioned details are indicative of a program designed to meet the FDS requirements. Remember that the sensors used and the event to be enunciated is a fire. This means the sensors used are to be indicative of a fire event. Critical monitoring points used as indicators to show the experiment hardware is beginning to function out of predefined boundaries do not meet the FDS requirements. This is not to say that they should not be used to safe or protect payload experiment hardware; however, they cannot be viewed as meeting fire event detection. Should the payload organization choose to use parameter monitoring to show the hardware beginning to function out of predefined limits a Class 3, Caution Alarm should be sent. No crew immediate action is required-automatic safing has controlled the event. The station requirement is to have FDS, i.e., parameter monitoring (if used) which indicates a fire event. This would result in a Class 2 Warning Alarm requiring a crew person to take immediate action-automatic safing has failed. 

Having said all this, it is still incumbent upon the payload organization to meet the FDS requirements levied by the ISS Program unless they cannot physically be met, no potential ignition source is present, or a nonconformance is approved. The PSRP and PEI/OZ3 organizations will assist you in any way possible, within the confines of the prerequisites, to meet the FDS requirements.   

Response provided by TBE/PEI/OZ3/P. Johnson


	PSRP Chairs

	GS1-4
	Please clarify if controls may be used as inhibits, and inhibits used as controls. Provide examples.

Patrick Mitchell
	The submitter withdrew this question.
	PSRP Chairs

	GS2-1
	Re Process Improvement: Does KSC envision the use of a standard hazard form equivalent to the JSC Form 1230?

Alexis Flippen, ARC
	The GSRP has talked informally about developing a ground equivalent to the JSC Form 1230.  While a Form 1230 may not be the exact answer, we are always looking for improvements to our process.  However, because of our small number of resources, we are unable to devote the time necessary to evaluate the need for such a change and promulgate a change.


	John Dollberg

	1.1-1
	This question is related to the interpretation letter that has been rumored to require a “Mechanisms Verification Plan.” This seems to be more applicable to ISS payloads due to the long duration of flight for these payloads. Is this going to be required for STS payloads as well? 

What about reflown hardware—will these hardware items be grandfathered?
	The latest draft of the new interpretation letter that I saw does indeed require a Verification Plan.  In addition, NSTS 14046 states that such a plan is required.  Therefore, both ISS and STS payloads will require a plan.  Many of the mechanism issues listed apply to all payloads, whether or not they are planned for long duration flight.  For example, fastener retention, strength, fracture control, and force/torque margins apply to all mechanisms, to name just four examples.

I assume that the question really concerns the use of the Hi-Fi model.  The question would then be what happens if a payload that looked OK under the old model shows some negative margins when the new Hi-Fi model is used.  This is summarized by the term grandfathered.  The short form is that grandfathering will not be acceptable.  It will be necessary to deal with the results from the new Hi-Fi model.  The reason for this is that the Hi-Fi model is accepted as providing superior results.  We can't ignore problems shown by the newer model just because the older model didn't predict the particular problem responses.  The SWG will work any problems case-by-case.  For example, there are case-consistent and time-consistent loads techniques that could show that old hardware is OK.


	Mushung/

McDonald

	1.1-2
	Is there a Station SWG? 

Do members of the Shuttle SWG plan to publish guidelines for using the “expected maximum FOS” in the design of payloads, so that regardless of ____ the design is safe from a structural standpoint?

Will there be any info published on the web that will explain why on-orbit loads now must be addressed separately in a hazard report?

Is the 1230 form being revised to identify on-orbit loads separately?

Unsigned
	There is not a Station SWG by that name.  However, persons performing SWG-like functions for the Station are John Zipay and Arnold Levine.  It must be emphasized that these two individuals do not represent the Shuttle SWG.  They cannot give approvals in the name of the Shuttle SWG and their agreement on documentation does not necessarily mean that NSTS 14046 requirements have been met.

I assume that the intent of the question is to ask if there are any factors of safety that automatically guarantee that a design is adequate without any testing.  The answer is no.  What we call no-test or analysis-only factors of safety are dealt with case by case.

I checked with a person who works on payload structural safety issues.  The 1230 form is intended for use with payloads that do not need unique hazard controls.  For the structural failure hazard, the 1230 form is only used if the payload is to be stowed in a middeck locker or a SPACEHAB locker packed in foam, and needs no other controls.  On-orbit loads, when they are significant design drivers, require the same set of controls that are usually defined on a unique hazard report, for example stress analysis, testing, fracture mechanics analysis, etc.  We are not aware of any new special requirement to address on-orbit loads separately.  We are also not aware of any planned updates to WWW sites on this issue.

I checked with a person who works on payload structural safety issues.  We are not aware of any new special requirement to address on-orbit loads separately in the 1230 form and do not know about any planned revisions to that form.


	Mushung/

McDonald

	1.1-3
	Difficult for non-NASA entities to get access to SS & ISP documents. There are many out there and web page is way to have copy of document via PDF. What are reasons why page is not public? How can one (from outside) get permission to access it?

Unsigned
	The WWW sites managed by Lockheed Martin will eventually be available to the public again.  The paperwork to enable access is progressing through the JSC system because the sites are hosted on JSC servers.  It appears that some JSC WWW sites are now password protected.  I am having trouble getting access myself at times.  Every page of NASA WWW sites now must list the name of the curator and the responsible NASA official.  Unfortunately, you have to be able to get to the page first.  My only suggestion is contacting curators of pages that can be read and ask if they can help you find the name of the appropriate curator for a password protected site.


	Mushung/

McDonald

	1.1-4
	Acoustic requirement for rear-ducted middeck payload. Is the requirement the same as the front air exchange/vented middeck payloads?

Unsigned
	I believe that this question concerns audible acoustics.  That is not a subject handled by the SWG.  However, I did find that the audible acoustic requirements for the rear-ducted middeck payloads are the same as for the front air exchange/vented middeck payloads.  The acoustical noise definitions are documented in NSTS 21000-IDD-MDK, Section 4.7.4.


	Mushung/

McDonald

	1.2-1
	John Dollberg presented a scary situation at KSC where there is extreme shortage of staff to support many payloads. Fred Gregory said safety and success are the main concerns at NASA. A recent audit revealed NASA was short on staff to support shuttle flights.

Why do you expose your organization to the risk of inadequate support to safety at KSC?
	The GSRP operates on the philosophy that the ground safety process is one of Payload Organization (PO) self-certification and that the PO is always the one responsible for the safety of its payload and personnel (including KSC personnel when off-line).  Although there are less NASA Safety professionals at KSC than in the past, adequate safety support still exists.  NASA Safety Specialists are available to provide support to the PO for all off-line hazardous operations.  The Payload Ground Operations Contractor safety professionals or the United Space Alliance safety professionals support on-line hazardous operations.  NASA Safety professionals provide surveillance of these contracts for on-line operations to ensure safety is not compromised.
	Kirkpatrick

Dollberg

	1.2-2
	Safety Risk Management

The Agency does not provide a definition of safety mission success criteria for flight or ground. The most conservative answer would be: zero mishaps, zero incidents, zero close calls. Are any failures/anomalies allowed that would not render a mission a safety failure?

Alexis Flippen, ARC
	This comment should also be forwarded to Code Q for a response.  At KSC, a definition has never been developed for safety mission success.  The goal is definitely zero mishaps, zero incidents, and zero close calls.  Any of these items that do occur are thoroughly investigated to determine the root cause and develop lessons learned.  Since payloads have such a wide range of complexity and ground processing operations, it would be difficult to develop a single criterion to define safety mission success.  The GSRP has tried very hard to stay out of payload customer ground issues that only relate to mission success.  There are anomalies that occur all the time during ground processing which are documented on problem reports.  Most of these relate to hardware that is out of specification, which does not necessarily mean the anomaly is a safety failure.  Therefore, failures/anomalies do exist during ground processing that are not safety failures.


	Kirkpatrick

Dollberg

	1.2-3
	There are a wide variety of payload classes—from 300K glovebox investigations, sub-rack payloads, full rack payloads, to major ISS elements.

Is there a document that identifies the safety requirements applicable to full ISS elements vs. 300K glovebox investigations?

Paul Luz/MSFC/SD42


	Yes, there are documents that relate to ISS flight elements vs 300K glovebox investigations.  The safety review process for ISS elements is discussed in SSP 30599 and the flight safety requirements are contained in SSP 50021.  The safety process for ISS experiments are defined in NSTS/ISS 13830 and the flight safety requirements in NSTS 1700.7.  The ground safety requirements for ISS elements or ISS experiments are contained in KHB 1700.7.


	Kirkpatrick

Dollberg

	1.3-1
	What kinds of fluids are identified hazardous to EVA crew?

Will you provide me with the quality and leak rate that will cause hazard to EVA crewmembers?

Also-severity criteria?

Takeyoshi Seike


	At the present time, most substances are considered to be a catastrophic hazard to the crew. The most common contaminants in this category are any form of hydrazine (MMH, UDMH) and oxidizers (most commonly N2O4 - Nitrogen Tetroxide). The catastrophic hazard is due to both the hazard to the suit, which is dependent upon amount, temperature, exposure time, etc and has not been quantified, and to the hazard of bringing these toxic contaminants into the internal environment where they will sublimate off and create a hazard to the IVA crew.  

The most common substances that are not hazardous to the EVA crew (or the IVA crew if brought into the internal environment) are water, nitrogen (assuming it is not cryogenic), and ammonia. There are also some lubricants that are safe to the EMU but could cause a concern if they are deposited on the suit and then tracked onto other hardware.

EVA Safety and the EVA Project Office are currently addressing the topic of EMU/EVA contamination for further definition and quantification of the hazard.


	Conner

	1.4-1
	When will the orbiters be modified to support rear breather middeck payloads?

What are the expected specifications of supplied air (i.e., temp, rh, CO2)?

Please provide a reference to new (rear-breathing) payload mounting panel.

David.cox-1@ksc.nasa.gov (321-867-4550)


	The panels will be implemented into the Orbiter during the flows in the 2nd and 3rd quarter of 2002. Per the middeck IDD, temperatures are 65-80 deg-F nominal with 95 deg-F maximum during ascent/descent. The temperature range is soon to be changed to 65-85 degF with a 95 degF peak during ascent and just prior to entry. 

Relative humidity and CO2 are controlled by USA Orbiter systems (i.e., not documented in the payload ICDs). The air ducting and fan mods are already in place.  The interface panel is still in-work and their delivery is as stated above.  The relative humidity will be in the 35-50% range and the CO2 levels 1.0-5.0 mmHg with peaks to 7.5 mmHg.  


	Hinson/ Rotter

	2.2-1
	How does “self-extinguishing within 6”” requirement align with UL flammability standards?
	NASA flight hardware flammability requirements do not align with UL flammability standards.  The UL standards apply to materials used in an air environment, whereas our flight cabin environments are oxygen enriched (24.1% in ISS, 30% in orbiter).  Many (actually most) polymeric materials that are nonflammable in air are flammable at these enriched oxygen concentrations, so data from the UL standard tests are not acceptable.  I've never seen a comparison of UL data and NASA flammabity test data for air (as applies to external payloads during ground processing) -- I would expect some correlation and we could probably accept UL data in some cases, but flammability is rarely an issue for external payloads, which are mainly metal and multilayer insulation.

	Pedley

	2.2-2
	How would NASDA obtain approval for a material on their P-MAPTIS but not listed in our MAPTIS?
	I think the NASDA database is J-MAPTIS, not P-MAPTIS.  The test methods for and the rating systems in J-MAPTIS and MAPTIS are identical.  The NASDA M&P requirements call out J-MAPTIS as the controlling test database for NASDA hardware.  NASA has accepted these M&P requirements as meeting/exceeding the NASA ISS program requirements. So NASA has agreed that NASDA can accept any material that has an acceptable rating in J-MAPTIS but is not listed in MAPTIS.  Specific NASA approval is not required.


	Pedley

	2.2-3
	Will NSTS 22648 Rev A (to be released in 2000) be available online?
	Yes -- there is a scanned copy of NSTS 22648 (baseline) located at http://wwwsrqa.jsc.nasa.gov/PCE/ NSTS22678. pdf  and accessible from the Payload Safety Home Page (http://wwwsrqa.jsc.nasa.gov/pce/)  through the link to requirements documents (http://wwwsrqa.jsc.nasa.gov/pce/ Default.htm#Requirements_Documents ).  When NSTS 22648A is released, it will go in this location. 


	Pedley

	2.3-1
	When do you expect to have a revision to JSC 20793?

kfisher@pop300.gsfc.nasa.gov
	We currently have a draft revision in review internally; but it lacks information on some of the latest secondary batteries (Li-Ion and Ni-MH), which I think should be included.  I don't have a definite date to give you.  Use the current edition until a revision is available.


	Bragg



	3.1-1
	I would like a copy of the material not included in the manual (Fracture Control).

Eric Carman

ecarman@pop300.gsfc.nasa.gov

	The additional slides handed out at the conference (but not published in the proceedings booklet) are available in electronic format in the pitch package posted on the website. 
	Shamala

	3.2-1
	Who from the ESA safety has concurrence on the implementation of the on-orbit inventory system?

t.sgobba@estec.esa.nl
Payload & Safety Manager

ESTEC– The Netherlands
	00-3-16. Phone # from Dr. Garcia (preliminary answer). Hiltrud Piterek for E. Chesson and D. Andreson signed SPIP Vol 9.

(sent em to Tomasso 3-16)

This is an SPIP Volume 9 (on-orbit operations), section 11, (IMS) issue.  The ESA payloads procedure writers should be reviewing this document and should be coordinating the IMS activities with their safety folks (whoever they are).  Ingo Ermisch has been in tune with IMS operations and IMS labeling issues since day one from a Logistics perspective and has coordinated ESA signatures on SPIP Volumes 5, 8 and 9.  Perhaps he has some insight to the ESA Safety connection. (WM McCallum/OZ)


	Garcia

	4.4-1
	Where get optical quality laminate?

Where are requirements for anti-reflection coatings listed?

Are there optical quality plastics?

What is the URL for the requirements?

Unsigned


	The space station program is successfully using Zygo Corporation (Laurel Brook Road, Middlefield, CT 06455, phone 860-347-8506) to polish the glass substrate to an optical quality and the laminate to an optical quality.  The laminate is a 7 mil thick Lexan (although Mylar might also work) applied by Eyesaver International, Inc (348 Circuit Street, Hanover, MA 02339, phone: 781-829-0808). Optical coatings on both the glass and laminate are applied by ZC&R Coating for Optics, Inc (1401 Abalone Ave, Torrance, CA 90501).

There are no special payload safety requirements for optical coatings (other than flammability, toxicity, etc.). The coatings should meet the requirements of the payload customer for his application.

Options on laminate material that can be polished to optical quality and provide containment:  Melinex Type 943 or Lexan (Others probably exist.  3M has many options, also, depending upon the level of optics required).

The URL for the glass payload requirements is 

http://wwwsrqa.jsc.nasa.gov/pce/Default.htm#Requirements_Documents


	Estes/ Edelstein

	4.4-2
	One major concern: Requirements from SSP 30560 apply to both ceramics and glass. However, in order to show that ceramics/glass is safe from breakage, one must perform a fracture mechanics analysis and verify an end-of-life factor of safety. We have been told that for ceramics, a fracture mechanics analysis would be impossible to perform. What are the true requirements that we must meet to show that we are safe from breakage? Contact me and I can discuss particular materials and applications.

Kevin James @(256)961-1193

Kevin.james@msfc.nasa.gov

	Fracture mechanics analyses are possible for any and all materials.  One must know the crack geometry (assumptions are described in SSP 30560 and other documents) and the fracture properties of the material (see NASA/FLAGRO and/or the material vendor for more information about this).
	Estes/ Edelstein

	4.4-3
	How is safety addressed at high temperatures specifically (silica glass) at 1400 degrees C?

How is a delta T of 1350 degrees C a cross a single piece of glass examined?

If proof testing on each flight item is impossible, then what would be the approach?

Unsigned


	Glass strength below the annealing point is not a strong function of temperature.  If the customer plans on annealing glass in orbit, then we will have to address safety issues for that unique situation.  In general, the fracture properties of a brittle material will not be a function of temperature unless you are near the annealing or working temperature.


	Estes/ Edelstein

	4.4-4
	You mentioned that we should beware metal-to-glass joints. My payload is planning to use Kovar (spelling?) metal-to-quartz glass joints.  Do you have a list of any metals that have been used safely in metal-to-glass joints or a list of metals that we should definitely avoid in metal-to-glass joints?

Do you have good sources of reference information for glass material properties at temperature? Specifically, I have not been able to find material properties of glass at 130C or 700C. To help me determine if our glass hardware is safe (before conducting verification testing on glass hardware), it would help me tremendously if NASA had a database of glass strengths versus temperature.

Unsigned


	The stiffness and fracture strength of glass will not vary with temperature unless you are near the annealing or working temperature of the material.  As far as metals to avoid, it is our opinion that metal and glass do not marry well without a rubber or other soft material between them to distribute the joint loads. Glass is very sensitive to point contact, as one would expect to find in a glass-to-metal joint.
	Estes/ Edelstein

	5.4-1
	Once you submit your request for a password for the DMS system, how long does it take to receive it?
	This depends on what "role" you are requesting. If a Payload Organization (PO) requests an ID/Password, we can set it up within minutes of the request. If you are requesting "reviewer" role access (i.e., technical support personnel who are not officially a part of the Payload Safety Review Panel), the PSRP Executive Secretary must give approval of access to the DMS. This could take minutes, hours, or days, depending on his availability.


	Mudd

	5.4-2
	Are the same standards and/or techniques used for both the DMS system and the Life Sciences Data Archive or other similar systems?
	I am not familiar with the mentioned systems. Our system standards are based on requirements the PSRP Executive Secretary put forth approximately 5 years ago. The system is basically set up to look like our hard copy filing system with the available special options of comments submittal, querying, Action Item data base incorporation, etc.


	Mudd

	5.4-3
	Will an instruction booklet or web page be assembled and/or distributed for the DMS system?
	The on-line “Help” icon that was demonstrated during the presentation is the User’s Guide. You can print this out from the system or call the PSRP Administrative Office to obtain a hard copy version. A portion (directed at PO’s) of this document was distributed with the first announcement letter (memorandum NC4-98-121, dated July 8, 1998). Thank you for the excellent idea to incorporate a link to the User’s Guide on our payload safety web sites as well.


	Mudd

	5.4-4
	What other safeguards against hackers and proprietary safety are being used for DMS besides encryption and passwords are being used to protect the system and its users?
	JSC has recently stepped up to and is complying with several new security standards. The DMS has a secure socket layer and is “behind” the recently implemented firewall - hence the reason why private payload organizations must obtain proxy access (i.e., an additional ID/Password) to reach the DMS login screen. A “Information Required for Network Connectivity” form must be formulated and submitted by the PO requesting proxy access. The JSC computer security organization in turn reviews this form closely before granting this access. We also feel that PO’s ability to only access their own data (whether it is proprietary or not) is a special security feature incorporated into this system.


	Mudd
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