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Preface 
The Human Exploration and Operations Mission Directorate (HEOMD) and the Science Mission 

Directorate (SMD) Chief Engineers (CEs) requested that the NASA Engineering and Safety 

Center (NESC) assess the aerospace valve industrial base and NASA’s application of design and 

construction (D&C) standards to identify risks and potential mitigation steps to avoid future 

problems. This request was in response to the significant number of valve-component-related 

issues experienced by NASA across multiple programs/projects and mission directorates. 

Numerous valve-related anomalies within the HEOMD and SMD have led to this being tracked 

by the Office of the Chief Engineer (OCE) as a crosscutting issue for NASA. 

The key stakeholders for this assessment are Mr. John McManamen, HEOMD CE;  

Mr. Joseph Pellicciotti, NASA Deputy CE (formerly SMD CE); and multiple other 

programs/projects across HEOMD and SMD. 
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Abstract 

Based on some recent valve issues, it was requested that the NASA 

Engineering and Safety Center (NESC) assess the aerospace valve 

industrial base and NASA’s current acquisition practices to identify risks 

and potential mitigation steps to avoid future problems. A three-pronged 

approach was used for this assessment. First, questionnaires were sent to 

NASA programs/projects across multiple NASA Centers. Next, valve 

vendor data received as part of an independent 2017 Department of 

Commerce study of the propulsion industry base were mined for issues 

with the participating valve companies. Lastly, several valve vendors 

were sent questionnaires to obtain feedback on supply issues they were 

experiencing with NASA’s acquisition practices or valve design 

requirements. Based on the survey data and subject matter expert 

evaluations, although real problems were noted with a few aerospace 

valve suppliers, the industry as a whole does not appear to be eroding or 

in decline. 

1.0 Executive Summary 

NASA has recently experienced a significant number of valve-component-related issues 

(discussed in Section 3.0) across multiple programs/projects and mission directorates. Numerous 

valve-related1 anomalies within the Human Exploration and Operations Mission Directorate 

(HEOMD) and Science Mission Directorate (SMD) have led to this issue being tracked by the 

Office of the Chief Engineer (OCE) as a crosscutting issue for NASA. The HEOMD and SMD 

Chief Engineers (CEs) requested that the NASA Engineering and Safety Center (NESC) assess 

the aerospace valve industrial base and NASA’s current acquisition practices to identify risks 

and potential mitigation steps to avoid future problems. 

The valve failures (e.g., leakage, maximum operating pressure, lifecycle) and the resulting 

inability to meet performance requirements has led to the perception that there might be systemic 

or chronic design/quality and handling issues from an eroding valve supply chain and/or system 

integrators. Examples of fundamental design and quality issues exist with valves from multiple 

suppliers used in flight hardware development across HEOMD and SMD programs/projects 

(e.g., the Multi-Purpose Crew Vehicle (MPCV) Orion crew module (CM)/European service 

module (ESM) and the Commercial Crew Program (CCP) launch vehicle and spacecraft). 

Although most of the problems were identified during qualification and/or acceptance testing, 

the sources of these issues must be determined and are currently being worked by individual 

programs/projects. The problem is potentially compounded by NASA schedule pressures, which 

often necessitate the use of commercial off-the-shelf (COTS) components and may discourage 

the development and testing that was done for previous programs. The objective of this 

assessment, however, was not to determine the root causes of the reported failures but rather to 

determine the overall state of the valve industry and evaluate NASA’s application of design and 

construction (D&C) requirements. 

1 For the purposes of this report, valve is defined as any related valve component (e.g., valve, regulator, propulsion 

component, etc.). 
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A three-pronged approach was used for this assessment. First, questionnaires were sent to NASA 

programs/projects across multiple NASA Centers. The questionnaire was developed by valve 

subject matter experts (SMEs) to preclude biased results from respondents. The intent was to 

identify the valve companies used by NASA programs, the issues the programs have with their 

vendor base, and how the programs feel about NASA’s design, construction, and test 

requirements. Next, valve vendor data received as part of an independent 2017 Department of 

Commerce study of the propulsion industry base were mined for issues with the participating 

valve companies. Lastly, several valve vendors were sent questionnaires to obtain feedback on 

supply issues they were experiencing with NASA’s acquisition practices or valve design 

requirements. 

Based on the survey data and the SME evaluations, although real problems were noted with a 

few aerospace valve suppliers, the industry as a whole does not appear to be eroding or in 

decline. Companies or suppliers new to the aerospace industry appear to be prospering. Financial 

data reviewed for the valve suppliers that participated in the Department of Commerce survey 

showed growth, and there was no indication of decline across the industry. The valve-related 

issues experienced by NASA programs may be attributed to multiple factors and should be 

investigated beyond this assessment. For example, NASA is currently working multiple 

programs in parallel through stages of program life requiring concurrent development, 

qualification, and manufacturing of a large number of challenging and unique valve designs on a 

compressed schedule. Coupled with other aerospace industry demands, this may have potentially 

overwhelmed valve suppliers. Further, several newer aerospace companies are supplying valves 

to NASA. Therefore, the issues may be the result of design and/or production difficulties for 

these companies as they gain experience. Based on this assessment, the aerospace valve supplier 

base appears to be growing. 

2.0 Assessment Plan 

The purpose of this assessment was to gain an understanding of the connection between valve 

failures, the health of the valve industry, the current industry workload effects, and NASA’s 

acquisition strategy or requirements. Although specific valve failures were assessed as part of 

this exercise, direction to any supplier relating to ongoing issues being worked by a 

program/project was not in scope, and assessment team members did not perform work toward a 

resolution of any specific valve issue. The scope of this effort was limited to aerospace flight 

valve components. 

This assessment included the following activities: 

1. Conduct program/project survey. 

 Survey programs/projects to identify recent applicable valve component issues, resolution 

efforts, and outcomes.  

 Request list of vendors supporting each program/project element.  

 Compile and analyze issues for common and systemic causes and potential solutions. 

2. Conduct vendor/integrator survey. 

 In parallel with program/project survey, conduct a survey of valve suppliers and project 

integrators for feedback on NASA’s flow-down of performance and D&C requirements, 

procurement strategy, workload, and schedule constraints. 
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 Discuss the survey feedback, issues, and findings with vendor and program/project 

representatives.  

3. Conduct vendor deep dives. 

 Based on the feedback from vendors and programs/projects, identify up to two vendors 

(or sub-vendors) with which to conduct face-to-face meetings. The purpose of the 

meetings was to determine if/how NASA’s procurement strategy played a role in the 

specific failures observed. 

4. Based on data gathered from steps 1 through 3, identify risks associated with different 

valve/component requirements, technical issues, other issues, as well as potential mitigations. 

5. Mine the results of an independent Department of Commerce study of the propulsion 

industry base for issues with the participating valve companies. (This step was added to the 

original assessment scope based on the timely availability of the Department of Commerce 

survey data following the initial assessment plan acceptance by the NESC Review Board 

(NRB).) 

6. Document findings, observations, and NESC recommendations in an NESC final report and a 

stakeholder briefing to the OCE. 

3.0 Problem Description 

NASA has experienced valve-component-related issues across multiple programs/projects and 

mission directorates. Design/quality and handling issues within the valve supply chain and 

system integrators are resulting in the inability to meet performance requirements (e.g., leakage, 

maximum operating pressure, lifecycle). Numerous examples of fundamental design and quality 

issues exist with valves from multiple suppliers used in flight hardware development across 

HEOMD and SMD programs/projects. NASA has always had and will have component 

problems related to design/process/quality at any given manufacturer. This is often driven by the 

fact that NASA builds one-of-a-kind missions where we are always changing or tweaking the 

requirements. All hardware manufacturers can experience issues if there are changes to heritage 

designs without proper development testing, or if the design entity no longer has the original 

designer or detailed knowledge of the design, leading to unexpected effects due to small changes 

in the design. However, the number of high visibility or critical path valve issues are what 

initiated the effort behind this report.  

Issues have been and are currently being worked by individual programs/projects. The numbers 

and types of fundamental design issues may indicate a more systemic issue of an eroding 

supplier base for these component types. The problem is compounded by NASA schedule 

pressures that result in the use of both COTS and unique components and may discourage 

development and acceptance testing. 

 Examples of recent valve component issues relevant to this study include: 

 Geostationary Operational Environmental Satellite (GOES) check valves experienced 

leakage likely caused by a process escape resulting in damage and particulate in the 

valve. 

 James Webb Space Telescope (JWST) leak rates were traced to degraded elastomeric 

seals transferring material onto valve seats. 
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4.0 Survey Methodology 

Three survey sources were used to obtain the input for this assessment: 

 Initially, questionnaires were sent to NASA programs/projects located across multiple NASA 

Centers to identify the valve companies used by the programs, issues these programs have 

with their vendor base, and how they feel about NASA’s design, construction, and test 

requirements. 

 Secondly, valve vendor data received as part of an independent Department of Commerce 

study of the propulsion industry base were mined for any issues with those valve companies 

participated. 

 Finally, specific valve vendors were asked to provide feedback on issues they have in general 

or with NASA’s valve design requirements. 

4.1 Program/Project Survey 

Project/programs questionnaires were prepared and disseminated by the assessment team across 

multiple NASA Centers. The intent of this questionnaire was to obtain feedback from program or 

project offices regarding which vendors support program/project activities, issues they have 

observed with those vendors, vendor pushback on NASA requirements, and how they 

communicate with their vendors. Feedback was received from 26 programs/projects, and the 

notable comments are discussed here.  

Key or notable observations from the questionnaire feedback are: 

 Twenty-four suppliers were identified as providing valves for NASA programs. In the 

majority of instances reported, suppliers provided two or fewer unique designs for the 

responding program. However, there were suppliers providing more than ten unique designs 

for specific programs. 

 The most commonly reported issue types observed by programs were “Manufacturing quality 

issues” and “Process escapes leading to component/system operational issues.” Four other 

issue types, “Inadequate acceptance test program,” “Inadequate design due to extremely 

difficult to meet performance requirements,” “Inadequate resources,” and “Failure to meet 

schedule,” were reported by a smaller but significant number of programs. 

 The issues reported by the programs were not surprising and are systemic to all components. 

This reinforces the need for a robust quality system with component-level checks (e.g., 

acceptance vibration testing). 

 All other issue types proposed in the questionnaire were reported by at least one program. 

There were issue types reported by programs in the “Other issues that you feel may indicate a 

vendor is strained” category. Most notably, one program stated that issues were attributable 

to a small and young engineering group that lacked knowledge transfer and technical skill to 

oversee the quality of products. 

 Nearly all projects stated they interact with their valve suppliers through an integrator. 

Integrators do not manufacture individual components but instead put various component 

manufacturers on contract to build that hardware. Some projects reported, for cases in which 

the valve supplier is multiple sub-tiers (e.g., four levels in some cases) deep, that 

communication is difficult, not timely, and sometimes resisted by the integrator. 
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 In some cases, the integrator and valve supplier were the same entity. Instances of difficulty 

resolving hardware issues were noted when working with a valve supplier through an 

integrator or manufacturing prime. 

 Program/project respondents indicated they felt they had little or no authority over or 

input into technical decisions made by the valve supplier. Instead, the authority belonged 

to the integrator. 

 Others reported that they were made aware of significant valve supplier issues but felt 

they may not be aware of minor or systemic issues. 

 One notable response indicated that an integrator might choose to accept hardware prior 

to NASA resolving hardware non-conformances. Understanding the risk or making 

changes after that initial hardware acceptance by the integrator can result in cost or 

schedule impacts. The integrator may also try to answer NASA’s questions regarding 

issues without engaging the valve supplier, which can lead to schedule delays. 

 There were a significant number of positive responses stating that the program has regular 

status meetings or technical interchange meetings with the valve supplier. In addition, two 

programs noted that they were able to gain knowledge of their hardware from other 

government customers who procured the same design. 

 Almost all programs levied D&C requirements on their contract. Roughly half reported 

pushback from vendors on those requirements. 

 Four programs reported pushback on fracture control requirements in NASA-STD-5019 

[ref. 1]. 

 Two programs reported pushback on NASA-STD-5017 (Mechanism Design) [ref. 2]. 

 Several programs reported pushback on a single requirement (e.g., government 

mandatory inspection points (GMIPs), number of seals of hazardous propellants, bellows 

fracture control, bellows best practices guidelines, and materials and processes (M&P) 

requirements). 

 All programs reported flowing qualification and acceptance test requirements on their 

contract. 

 Several programs indicated tailoring of standards, which enabled elimination of non-

value-added testing. In some cases, test elimination was based on a risk-based assessment 

driven by cost or schedule impacts. 

 The most commonly noted test valve suppliers objected to was acceptance vibration 

testing.  

 There were a significant number of respondents that stated design, construction, and test 

requirements are needed to minimize or eliminate risk and that these should be flowed to 

designs regardless of vendor pushback. 

 A significant number of respondents indicated they felt their valve suppliers had issues 

related to limited personnel resources (e.g., skilled technicians, key personnel, engineering 

support, workload, etc.). This may be a result of the loss of expertise due to competition, 

retirement, or lack of bandwidth for difficult and intricate designs. 

 One respondent stated, “The Orion, Space Launch System, and Commercial Crew Programs 

are utilizing the same vendors. The design and manufacturing demands on the valve vendors 
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to meet programs’ schedules may be reaching such a pace that leads to more manufacturing 

mistakes.” It can be inferred from this statement that one reason the number of observed 

valve issues seems higher than normal is that NASA is doing more concurrent design, 

development, and qualification across multiple parallel programs. Issues are more likely to 

occur during these design phases than in an operational mode (e.g., Space Shuttle and 

Expendable Launch Vehicle Programs). 

 A significant number of programs reported utilizing “heritage” hardware or hardware with

design aspects that could be considered “heritage.” Multiple programs reported the use of

heritage designs, but only after requalification for new environments. Note: NASA builds

one-of-a-kind missions but does not often want to develop new hardware. NASA/vendors

often take a heritage design and makes small changes without assessing the impact.

4.2 Department of Commerce Survey 

The Department of Commerce completed a thorough survey of the propulsion community in 

2017. This was a mandatory government survey for data covering the previous 5 years and was 

very thorough. The survey topics covered were organizational information, facilities, mergers, 

acquisitions, joint ventures, propulsion-related products or services, United States (U.S.) 

government customers, supply chain and sub-tier suppliers, employment, sales, propulsion 

customer base, research and development spending, financial information, standards/ 

certifications, additive manufacturing capabilities, capital expenditures, U.S. government 

contract information, competitiveness/long-term viability, and cyber security. Initially, the 

survey was sent to approximately 150 companies known to supply propulsion-related products to 

the U.S. government. A second wave of surveys was then sent to the companies that were 

identified as sub-tier or major suppliers to the original list of companies. The data are stored on a 

government computer in the possession of The Aerospace Corporation. Only The Aerospace 

Corporation has access to the data; thus, retrieving information on the valve vendors required 

their time and cooperation. The Department of Commerce survey can be viewed in Appendix A. 
Note that the restrictive notice included in the Survey is used for protection of data entered in a 
completed form and is not a restriction for the uncompleted form.  
The Aerospace Corporation was given the list of approximately 25 vendors that were noted as 

part of the NASA program/project questionnaire as valve suppliers. This list was broken into two 

groups: “integrators” and “valve suppliers.” A cross-reference exercise was completed, 

and 11 companies listed as “valve suppliers” participated in the Department of Commerce 

survey. Almost all companies noted as “integrators” participated in the Department of 

Commerce survey. Approximately 30 companies stated as part of the Department of Commerce 

survey that they supplied valves to the U.S. government. The assessment team reviewed the 

list and noted that several companies were effectively sub-tier suppliers to valve suppliers (e.g., 

machine shops, plating housings, forging houses, etc.). The team did not review the data from 

these companies in detail. 

The assessment team prioritized specific questions on the Department of Commerce survey, and 

The Aerospace Corporation extracted the data. In many cases, the data for the valve suppliers or 

integrators were compared with the overall propulsion supply base that participated in the 

survey. This aggregate comparison consisted of approximately 350 companies. Key 

takeaways from the data reviews were: 

 Of the approximately 350 respondents to the Department of Commerce survey, more than

200 reported providing direct or indirect support to NASA.
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 In terms of support to the U.S. government, valve suppliers noted indirect and direct 

contracts with NASA.  

 In general, for valve vendors, propulsion-related customers make up less than 25% of their 

total U.S. customer base and generally less than 25% of their total U.S. sales. 

 The valve suppliers showed a similar increase in employment numbers compared with the 

aggregate of all propulsion-related suppliers from 2013 to 2015, but showed a larger increase 

than the aggregate in 2016. 

 The valve vendor employment distribution was similar to the aggregate in terms of age and 

education level. 

 In terms of hiring, the valve vendors noted difficulty with finding engineers with the required 

skill set. 

 In terms of overall sales for the time period from 2013 to 2016: 

 Integrators reported ~25% increase in propulsion-related sales. 

 Integrators reported ~3% increase in NASA sales. 

 On average, NASA as a customer represented ~8 to 12% for the integrators. 

 Valve vendors’ propulsion-related sales were generally flat for this time period. 

 On average, NASA as a customer represented ~2% of total sales for the valve suppliers. 

Note that, for all the numbers, “NASA sales” may not necessarily mean valve-related 

sales. 

 Regarding the top-rated issues reported by the valve suppliers, the nine most negatively 

reported impacts were:  

 “Government acquisition practices” 

 “Access to USG [U.S. government] R&D [research and development] funding” 

 “Aging equipment, facilities or infrastructure”  

 “Competition - domestic”  

 “Labor skills”  

 “Government regulatory burden” 

 “Labor availability” 

 “Government purchasing volatility” 

 “Skills retention and availability of capital” 

 The list of explanations supplied by the valve vendors for their issue rankings was varied. 

Roughly 100 were reviewed by the assessment team. Notable comments were: 

 “Can’t plan more than a year out.” 

 “Funding profiles, starts, stops, changes, slips, make predicting and managing expenses 

difficult.” 

 “Startup Space companies are willing to lose significant money while taking market share 

is difficult to combat while being an established public company.” 

 “Extremely difficult to find qualified personnel.” 

 “Testing costs can be very expensive, and if there are changes, there are added costs.” 
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 “The U.S. Government needs to bridge propulsion-related products designed within SBIR 

[Small Business Innovation Research] through development of TRL9 [technology 

readiness level 9] producible products.” 

 “Incumbents hold majority of funding; no on-ramps for new, maturing competition; 

government demands high TRL with flight history, but few chances to mature into flight 

demonstration.” 

 “The Government favors legacy cost-plus engine companies over commercial entrants.” 

 “Gov’t acquisition process is complex, and correspondingly slow.” 

4.3 Vendor Questionnaire 

A list of questions specifically for valve suppliers was generated by the assessment team and 

compiled in a questionnaire. The questionnaire was disseminated to nine suppliers noted in the 

program surveys as supplying the most valves to NASA. Questionnaire participation by the 

vendors was low, with only two vendors providing feedback at the writing of this report. Most 

promised feedback verbally but never followed through, even though there was significant 

follow-up communication. One vendor stated they wanted to help, but were concerned there 

would be retaliation for any negative feedback. Despite this, there was notable feedback in the 

two responses received. A copy of the questionnaire is provided in Appendix B. Notable 

feedback included: 

 Competition for skilled engineers and technicians make finding and hiring talent difficult. 

 Top issues/barriers to providing aerospace hardware on schedule and budget were: 

 Requirement iterations (e.g., changing, interpretation, clarification, etc.). 

 Changing performance requirements and timeliness of this adjudication process when 

there are disagreements between the supplier, the integrator, and NASA SMEs. 

 Technician skill level, coupled with increased engineering oversight from NASA. 

 Contractual requirements. One example noted by vendors was flowing an entire standard 

as a requirement for earned value management accounting. 

 Timely contractual documentation approval. For example, integrators may require NASA 

approval for all test procedure and drawing changes, which can stall the design or build 

process. 

 NASA is emphasizing schedule, which can lead to cost, quality, and performance issues. 

 When asked whether NASA or integrators are providing inexperienced personnel for 

program insight or oversight and whether that leads to reduced quality or performance, 

multiple respondents stated they deal with inexperienced NASA personnel. In general, the 

larger the project, the more prevalent this response. The impact is not in the quality or 

performance of the hardware, but rather in the cost and schedule for the product. This is due 

to having to provide additional data for understanding, feedback on the implications of 

requirements, or explanations of design aspects prior to receiving approval to proceed.  

 The vendors supplied recommendations on how NASA could improve the way it does 

business. Those recommendations were: 

 Ease contractual requirements and flow downs for small programs. Typically, NASA 

flows the same standards and requirements to vendors, regardless of program size. 
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 Improve requirements definition at the project inception. In many cases, NASA flows 

entire documents as requirements, and it is up to the vendor to create compliance 

matrices for third-, fourth-, or fifth-tier requirements that all may require tailoring 

specifically for a valve. The military does a better job of defining requirements for new 

hardware. There does not appear to be much difference in defining requirements from 

Center to Center. NASA does a better job of defining requirements for heritage hardware 

than for new designs. 

 Multiple respondents noted concern with NASA’s handling of Intellectual Property. One 

company stated they require personal nondisclosure agreements (civil servant or support 

contractor) or they will not share detailed design data with NASA. Another stated that 

detailed design information often ends up in American Institute of Aeronautics and 

Astronautics (AIAA) or Joint Army-Navy-NASA-Air Force (JANNAF) papers without the 

consent of the valve supplier. Consent may not have been pursued to any level, or the 

integrator may have granted consent without requesting permission from the valve vendor. 

 Multiple respondents noted that research and development (R&D) is driven primarily by 

sales. 

5.0 Conclusions 

Although strain was noted by several aerospace valve suppliers, the industry as a whole does not 

appear to be in decline. Newer companies and suppliers new to aerospace applications appear to 

be prospering. Financial data reviewed for the valve suppliers that participated in the Department 

of Commerce survey indicated growth. The recent valve-component-related issues experienced 

on NASA programs may be attributed to multiple factors. First, NASA is developing multiple 

programs in parallel through stages of program life requiring concurrent development, 

qualification, manufacturing, and proper application of a large number of unique valve designs. 

This industry was primarily dormant with respect to NASA’s needs during the last years of the 

Space Shuttle Program. However, since 2011, NASA and the aerospace propulsion industry have 

inundated the market with work in support of new programs. Valve issues at these stages of the 

development cycle are more likely and may seem excessive in number, especially when 

compared with the rates observed near the end of the Space Shuttle Program while NASA was in 

a sustaining engineering mode for similar hardware. Further, new aerospace companies are 

supplying valves to NASA, and these emerging companies may be experiencing issues as they 

establish their design base and manufacturing processes to meet NASA valve requirements. 

From the assessment team’s perspective, the aerospace valve supplier base appears to be 

growing. 

The Department of Commerce survey collected data on a significant number of propulsion 

hardware suppliers. Valves are the first category of specific hardware for which a deep dive was 

performed using this data. Prior to this activity, the data were only viewed as the aggregate of all 

propulsion hardware suppliers. The data are extremely thorough, covering 2013 to 2016. 

However, this date has a finite shelf life. 

A common issue noted in the program survey was the number of sub-tiers between NASA 

program management and valve suppliers. Typically, integrators are used for NASA programs, 

and valve suppliers may be several contractual layers removed from NASA. This may be 

unavoidable, but it was evident that this structure is a major source of frustration, cost and 
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schedule effects, and, in some cases, added or unknown program risks. Several respondents 

indicated this structure, if not controlled by the program, can result in the integrator having sole 

knowledge and control over valve-component-related issues. 

All programs flow test requirements for valves to their suppliers. In most cases, tailoring of the 

requirements was required. The program/project survey indicated that the most pushback for any 

single type of test was in regard to acceptance vibration testing. Vendors and NASA disagree on 

the validity of acceptance vibration testing as a workmanship screen. The program survey 

indicated in most cases that engineering support felt the test was value-added for a majority of 

valve types or designs. This pushback may be due to the cost and lead time of vibration testing.  

Programs reported pushback from valve vendors on D&C requirements. NASA-STD-5019, 

NASA-STD-5017, and SMC-S-016 [refs. 1-3] were the only standards specifically identified. 

However, other specifications and standards are suspected by NASA to be of vender concern. 

Vendor feedback indicated that NASA could do a better job specifying requirements in 

performance standards so that the intent is clarified at program inception.  

6.0 Findings, Observations, and NESC Recommendations 

6.1 Findings 

The following findings were identified: 

F-1. Although problems were noted with a few aerospace valve suppliers, the industry as a 

whole does not appear to be in decline. In fact, newer companies, or suppliers new to 

aerospace applications, appear to be prospering. 

F-2. Some of the recent NASA valve-component-related issues can be attributed to NASA and 

other organizations fielding a large number of new flight systems requiring the 

simultaneous development, qualification, manufacture, and proper application of many 

unique valve designs on a compressed schedule. 

F-3. Sub-tier separation between NASA and valve-component suppliers can result in 

increased cost, delayed schedule, delivery, and unrecognized risks. 

F-4. System integrators, who often have sole knowledge and control over valve-component-

related issues, may not be communicating these issues and resolutions to NASA 

programs/projects. 

F-5. NASA and many vendors disagree on the validity of acceptance vibration testing as a 

workmanship screen. 

F-6. Programs report pushback from valve-component vendors on D&C requirements. 

F-7. Multiple vendor respondents noted concern with NASA’s handling of intellectual 

property. 

F-8. Component suppliers are having issues finding qualified personnel to design, build, and 

test the designs required for NASA’s challenging missions. 

F-9. The valve suppliers showed a similar increase in employment numbers compared with 

the aggregate of all propulsion-related suppliers from 2013 to 2015, but showed a larger 

increase than the aggregate in 2016. 
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6.2 Observations 

The following observations were identified: 

O-1. The Department of Commerce survey collected data on a significant number of 

propulsion hardware suppliers from 2013 to 2016. 

O-2. One vendor stated they wanted to help, but did not reply to the NASA questionnaire 

because they were concerned there could be retaliation for negative feedback. 

6.3 NESC Recommendations 

The following NESC recommendations are directed to the OCE: 

R-1. Determine the applicability of acceptance vibration testing for valve-component designs. 

(F-5) 

R-2. Assess the need for a valve-specific D&C standard. (F-5) 

R-3. Mine the Department of Commerce survey data for any other specific component types 

(e.g., bellows or COPVs) for which there is a concern that the supplier base is in decline 

or is limited to a small number of companies. (O-1) 

7.0 Lessons Learned 

The following lessons learned during this assessment are more broadly applicable and will be 

entered into the NASA Lessons Learned Information System (LLIS). 

 Conduct any future vendor surveys through an intermediary to address vendor concerns 

regarding retaliation for providing negative feedback. 

 Review program/project contractual language to address the perceived lack of 

communication between NASA and sub-tier vendors.  

8.0 Recommendations for NASA Standards and Specifications 

Assess the need to develop a valve-specific NASA D&C standard. 

9.0 Definition of Terms 

Corrective Actions Changes to design processes, work instructions, workmanship practices, 

training, inspections, tests, procedures, specifications, drawings, tools, 

equipment, facilities, resources, or material that result in preventing, 

minimizing, or limiting the potential for recurrence of a problem.  

Finding A relevant factual conclusion and/or issue that is within the assessment 

scope and that the team has rigorously based on data from their 

independent analyses, tests, inspections, and/or reviews of technical 

documentation. 

Lessons Learned Knowledge, understanding, or conclusive insight gained by experience 

that may benefit other current or future NASA programs and projects. The 
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experience may be positive, as in a successful test or mission, or negative, 

as in a mishap or failure. 

Observation A noteworthy fact, issue, and/or risk, which may not be directly within the 

assessment scope, but could generate a separate issue or concern if not 

addressed. Alternatively, an observation can be a positive 

acknowledgement of a Center/Program/Project/Organization’s operational 

structure, tools, and/or support provided. 

Problem The subject of the independent technical assessment. 

Proximate Cause  The event(s) that occurred, including any condition(s) that existed 

immediately before the undesired outcome, directly resulted in its 

occurrence and, if eliminated or modified, would have prevented the 

undesired outcome. 

Recommendation A proposed measurable stakeholder action directly supported by specific 

Finding(s) and/or Observation(s) that will correct or mitigate an identified 

issue or risk. 

Root Cause One of multiple factors (events, conditions, or organizational factors) that 

contributed to or created the proximate cause and subsequent undesired 

outcome and, if eliminated or modified, would have prevented the 

undesired outcome. Typically, multiple root causes contribute to an 

undesired outcome. 

Supporting Narrative A paragraph, or section, in an NESC final report that provides the detailed 

explanation of a succinctly worded finding or observation. For example, 

the logical deduction that led to a finding or observation; descriptions of 

assumptions, exceptions, clarifications, and boundary conditions. 
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Appendix A.  Department of Commerce Propulsion Industry 

Base Survey 

NOTE:  The restrictive notice included in the Survey is used for protection of data entered in a completed form and is 
not a restriction for the uncompleted form. 
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Appendix B.  Vendor Questionnaire 

 

August 1, 2019 

 

NESC-EE04L-C104 

 

To Whom It May Concern: 

As we, at NASA, continually strive to improve ourselves as an organization, we are seeking 

feedback from our aerospace valve suppliers and system integrators on how we conduct 

business. We would like to understand how we can improve the aspects of valve development or 

procurement processes without compromising the quality of the hardware needed for our unique 

missions.  

Representatives from NASA would like to speak with you regarding improvements that could be 

made in the acquisition practices, how valve development is pursed, the requirements levied on 

the design, fabrication and testing of valves, and other issues that your company faces that affect 

the delivery of flight hardware.  

Listed below are a series of questions which represent the types of issues that we wish to work 

on to better understand the vendor’s point of view. We would like to know of any issues that you 

have had so that we may change our practices to better support your needs and requirements.  

If possible, we wish to speak with a company representative. The meeting would be 

approximately 1 hour. However, if a meeting is not possible, we gladly accept written responses.  

The questions are as follows: 

1. Overall Aerospace Valve Business: 

a. In the past 5 years, has your company experienced any major increases or decreases 

in its overall workload? If so, please describe any issues the change have caused in 

terms of being able to deliver aerospace hardware. 

 

b. Has the lack of steady orders from NASA created problems? 

 

c. Please describe your company’s approach to research and development. 

 

d. Is there a high turnover rate at your company or your sub tier suppliers, and has it 

affected your ability to supply hardware? 

 

e. Has there been an “age-out” of qualified personnel in your facility? 

 

f. What are the top three challenges that affect your ability to provide top-quality 

hardware on schedule and on a budget? 
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2. NASA-Specific Business: 

a. Are there design and construction requirements that NASA levies on flight programs 

that you feel are non-value added or that do not improve the quality of your product? 

 

b. Is NASA accepting “heritage” designs without thoroughly assessing their relevance to 

new requirements? 

3. NASA as a Customer: What can we do to improve? 

a. Do you have any recommendations on how NASA could improve the way it currently 

conducts business or specific requirements for aerospace components? 

 

b. Do you have any issues or concerns regarding control of intellectual property on 

NASA related contracts? 

 

c. Is NASA pushing you to economize scheduling; therefore, leading to reduced quality 

or performance? 

 

d. Is NASA or their integrators, to whom they provide hardware, providing 

inexperienced personnel for insight or oversite; therefore, leading to reduced quality 

and performance? 

If there are other topics that would produce better feedback beyond what is listed above, please 

let me know. Overall, we wish to improve our processes and communication. 

Please email all responses to David Eddleman at David.E.Eddleman@nasa.gov, or contact him 

by phone at 256-544-6410. 

 

 

 

Daniel J. Dorney, Ph.D. 

NASA Technical Fellow for Propulsion 

 

cc: 

HQ/Office of the Chief Engineer/Mr. Roe 

NESC/102/Mr. Wilson 

NESC/EE04L-C104/Dr. Dorney 

MSFC/ER33/Mr. Eddleman 
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