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• Why “Get in Early”?  Why hasn’t’ the problem been solved already?

• What does “Early” mean within the scope of Quality Assurance at NASA?

Source: NASA.govSource: NASA.gov Source: NASA.gov



Design for Quality

Acquisition Strategy

What lifecycle?  What is “early”?

Drivers of Stochastic Conditions in 
NASA Quality Environment

• CST, Leveraging COTS
• Using Low TRL Items and Processes
• Supply Chain Disruptions
• Ultra-low volume
• Quality as a substitute for reliability

COTS: Commercial Off the Shelf
TRL: Technical Readiness Level
CST: Commercial Space Transportation

What problem are you trying to solve?

Early lifecycle contribution by QE/QA mitigates 
the related risks:  COST and SCHEDULE

Why hasn’t this problem been solved already?



 Much of this text can 
be found in FAR Part 46.

The contractor shall

Quality system tailored 
for type of work: R&D, 
Dev, Production, Complex, 
Reliability needs, Type of 
Processes

Lifecycle: receipt, 
stocking, production, 
shipping, storage

Applies across supply 
chain

Find and correct defects

Collect objective 
evidence of conformance



NHB 5300.4 (1B) Quality Program Provisions For Aeronautical and Space System Contractors (1962)
NHB 5300.4 (1C) Inspection System Provisions for Aeronautical and Space System Contractors 

• QMS concept is strengthening quality 
control and assurance as an 
institutional function.

• Still focused on supplier’s 
responsibilities

• Lacks QA influence/contribution to 
risk management:

• Supplier: SCRM

• Quality: Process Capabilities, 
Manufacturability

• Technology: TRL, 
Manufacturability



https://ntrs.nasa.gov/api/citations/19650008885/downloads/19650008885.pdf

What’s old 
is new



•Good Requirements Levied on Contracts

•Verify Compliance to Requirements

Project SMA Leads

QA Teams
Design for Quality

Acquisition Strategy

How do we remove these blind spots and 
missed opportunities where QA can build in 
quality and mitigate cost risk?



❶ Understand the mission context:  Primary mission objectives 
and risk posture

Crew-based objectives?
Space Science?
Weather?
Aeronautics?

Risk rating: A, B, C, D, R&D?

Schedule drivers?

Technology dependencies?

Key science, technology, business partners?

How do we pull out of the trench and up into the earlier, 
research, study, and planning steps?

NASA Quality Policy, NPR 8735.2C now describes flexibilities 
associated with tailoring based on mission objectives and risk posture.  



Where is there Flexibility for Tailoring? (aka Risk Trade Space)

• Crew Safety: No serious injury to astronauts or pilots

• Technical/Science: Acquisition of mission science data

• Technical/Engineering: Successful TRL growth for new hardware and software designs

• Programmatic: Meet budget commitment (loss of schedule realized as cost growth)

• Regulatory and Other Stakeholders’:  Constraints set by external authorities; Laws, regulations, 
treaties, Do No Harm to externally owned assets (e.g., another project, a private entity, 
another space agency)

Mission Success Objective Human Rated Class A/B Class C/D 7120.8 Airworthiness

Crew Safety Low na na na Low

Technical/Space Science na Low Low to Med High na

Technical/Engineering Dev Med to High Med to High Low to Med High Low

Programmatic High High Low to Med Low High

Regulatory and 
Other Stakeholders’ 
Requirements

Low Low Low Low Low

Staying in budget is 
more important that 
some technical 
objectives

Safety certification is crucial



Mission Success Objective Human Rated Class A/B Class C/D 7120.8 Airworthiness

Crew Safety Low na na na Low

Technical/Space Science na Low Low to Med High na

Technical/Engineering Dev Med to High Med to High Low to Med High Low

Programmatic High High Low to Med Low High

Regulatory and 
Other Stakeholders’ 
Requirements

Low Low Low Low Low



❶ Understand the mission context:  Primary mission objectives 
and risk posture

❷ Understand acquisition strategy drivers and SCRM 
implications

How do we pull out of the trench and up into the earlier, 
research, study, and planning steps?



What are the strategic supply chain drivers?
• Make vs Buy
• Leveraging heritage hardware
• Prior TRL developments
• Sole source
• Multi-step procurement

Where are:
• Updated designs
• Retail, Military, Aerospace COTS
• Low TRL products
• Dependance on diminishing sources



❶ Understand the mission context:  Primary mission objectives 
and risk posture

❷ Understand acquisition strategy drivers, research Supply 
Chain risk, and recommend SCRM activities

❸ Provide for good requirements flowdown past the Prime and 
Major Subcontractors

How do we pull out of the trench and up into the earlier, 
research, study, and planning steps?



Requirements

1. Quality System

2. Quality System Changes and Finding Requirements

3. Supplemental Requirements Flowdown

4. Quality Records

5. Sale, Relocation, or Closure of Seller’s Facility or Transfer of Manufacturing Operations

6. Supplier Change Control

7. Supplier Change Control: For Seller Design Authority and COTS Products

8. Language

9. Counterfeit Parts / Materials Prevention

10. Government-Industry Data Exchange Program (GIDEP) Membership

11. Calibration

12. Facility Access

13. Corrective Action, Preventive Action, Request and Reporting

14. Control of Nonconforming Product / Material Review Process

15. Special Process - Requirements

Subassemblies, Functional Systems, Mission 
Payloads, Spacecraft, Aircraft, Launch Systems:  

AS9100

Everything else:
(Future:  IA9130?)
ISO 9001
AS9003
ISO/IEC 17025
Nadcap
IPC
QML

How will you create requirements language to ensure the sufficient QMS 
or quality control requirements are pushed down the supply chain?

• Simply flowing down AS9100 will not force the entire supply chain to comply
• NASA leverages products from many industrial sectors 
• AS9100 is too general.  Some gaps are filled by invoking technical standards (but not all).  Customized SOW 

language is needed (future: new industry std?)



❶ Understand the mission context:  Primary mission objectives 
and risk posture

❷ Understand acquisition strategy drivers, research Supply 
Chain risk, and recommend SCRM activities

❸ Provide for good requirements flowdown past the Prime and 
Major Subcontractors

❹ Discover low TRL processes, and parts and materials 
selections that will drive up Supply Chain risk

How do we pull out of the trench and up into the earlier, 
research, study, and planning steps?



From:
• Low TRL
• Ultra-low volume:

o Unique designs [for science]
o Non-standard and made “in-house”
o Workaround for obsolescence

• No technical standard
• Rework and repair

The threat may also be programmatic:  Availability of 
necessary materials, fixturing, capital equipment

Programmatic threat (time, $$)
• Incomplete understanding of process + higher 

reliance on lot-based destructive testing 
(schedule hit=$$)

• Indecisiveness about accept/reject criteria

Find Design-for-Manufacturability threats

Combine learning about how designs achieve performance objectives with getting a 
closer look at manufacturability and process maturity.



❶ Understand the mission context:  Primary mission objectives 
and risk posture

❷ Understand acquisition strategy drivers, research Supply 
Chain risk, and recommend SCRM activities

❸ Provide for good requirements flowdown past the Prime and 
Major Subcontractors

❹ Discover low TRL processes, and parts and materials 
selections that will drive up Supply Chain risk

❺ Ensure that Quality risks can be elevated to the formal risk 
management process

How do we pull out of the trench and up into the earlier, 
research, study, and planning steps?



Early lifecycle stages offer the greatest opportunity to off-
ramp risks and reduce cost.

Risks can emerge at any time.  Risks that emerge early may 
be relate more to low fidelity strategies or requirements 
and can be mitigated with more planning/discussions.

Early risks may be:
• Insufficient QA team staffing
• Poor quality data management plans and infrastructure
•No effort to self-evaluate how the quality plan is being 

executed
• Creating an RFP before the quality plan is documented
• Early PO procurements that predate the quality 

requirements
• Supplier concerns, industrial base concerns, events that 

disrupt the supply chain

Ensure All Types of Quality Risks can be 
Elevated to Formal Risk Management



Design for Manufacturability

Acquisition Strategy

Build in Quality
• Context: Mission Objectives, Risk Posture
• Acquisition Strategy
• SCRM
• Manufacturability
• Risk management

Look for Programmatic threats that can be mitigated via design and supply chain 
management decisions.  Fill QE technical capabilities gaps. Understand what 
challenges Program management, Design, and Procurement are facing.  Keep 
attention on quality risks related to these areas.


