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NUCLEAR QUALITY MANAGEMENT
For more than five decades, nuclear safety in the United States has been guided by a single, 
uncompromising principle: quality must come first. Today, that principle is codified through 
federal regulation and industry standards that govern how nuclear facilities—and their 
suppliers—design, build, and operate safely. As nuclear power plays an increasingly critical role 
in strengthening U.S. energy independence and grid resilience, maintaining rigorous quality 
management is essential to ensuring long-term, reliable, and secure generation capacity.  
As new manufacturers, suppliers, and even nuclear-powered data centers enter the market, 
understanding 10CFR50 Appendix B, ASME NQA-1, and related requirements is no longer optional.

This whitepaper provides a clear overview of how nuclear quality management evolved, how NQA-
1 is structured today, and what organizations must do to implement a compliant and practical 
Quality Assurance Program (QAP).



THE EVOLUTION TOWARD NQA-1

UNDERSTANDING NQA-1

ASME Section III and ANSI N45.2

The Birth of NQA-1

As nuclear technology expanded in the late 1960s and early 1970s, the industry needed standards 
that translated regulatory intent into practical requirements:

• ASME Section III (1971) defined technical requirements for major nuclear components.
• ANSI N45.2 (1971) expanded quality assurance expectations beyond pressure-boundary 

components, supported by multiple “daughter” standards. 

As regulatory guidance grew, the need for a single, unified standard became clear.

The NQA-1 standard is organized into four key parts:

In 1979, ASME and ANSI combined their efforts to release ANSI/ASME NQA-1, creating a 
comprehensive quality assurance standard for nuclear facilities and suppliers. By 1989, NQA-1 
became the primary nuclear QA standard, replacing earlier frameworks.  
Today, NQA-1:2024 represents the most current evolution, reflecting decades of operational 
experience and industry improvement.

Part I – Core Requirements (Mandatory) 
Aligns directly with the 18 criteria of 10CFR50 Appendix B and defines the minimum 
requirements for any nuclear Quality Assurance Program. 
 
Part II – Work-Specific Requirements (Mandatory as Applicable)  
Fourteen subparts addressing specific activities such as design, procurement, inspection, 
testing, and software control. Organizations apply only what is relevant—but compliance 
is required where applicable. 
 
Part III – Implementation Guidance (Non-Mandatory)  
Provides practical methods and best practices for implementing Parts I and II, particularly 
valuable for organizations new to nuclear QA. 
 
Part IV – Qualification & International Guidance  
Includes tools and references, including comparisons to standards such as ISO 9001:2015, 
depending on the edition.

THE REGULATORY FOUNDATION OF NUCLEAR QUALITY
10CFR50 Appendix B: The Cornerstone
Issued in 1970, 10CFR50 Appendix B remains the regulatory backbone of nuclear quality assurance 
in the United States. It defines quality assurance as:

“All those planned and systematic actions necessary to provide adequate confidence 
that a structure, system, or component will perform satisfactorily in service.”

The regulation establishes 18 criteria covering organization, design control, procurement, 
inspections, corrective action, records, and audits. While originally intended for nuclear power 
plants, these requirements quickly flowed down to suppliers of safety-related materials, parts, 
and services.  
The guiding philosophy is simple: quality is built in—not inspected in.



IMPLEMENTING A PRACTICAL QUALITY ASSURANCE PROGRAM

10CFR21: DEFECT AND NONCOMPLIANCE REPORTING

NQA-1 AND THE RISE OF NUCLEAR-POWERED DATA CENTERS

ACHIEVING COMPLIANCE WITH CONFIDENCE

Effective NQA-1 implementation depends on robust documentation. A typical 
program includes: 

• A Quality Assurance Manual (QAM)
• Organizational and training procedures
• Document control processes
• Corrective action and audit procedures 

These documents form the operational backbone of a compliant and auditable QAP.

Separate from Appendix B, 10CFR21 requires notification to the NRC when defects 
or failures to comply could create a substantial safety hazard. Suppliers must have 
procedures to identify, evaluate, and report such conditions—and personnel must 
understand that any individual may report concerns directly to the NRC.  
Integrating 10CFR21 into an NQA-1 program is essential for full regulatory compliance.

As nuclear-powered data centers emerge in the United States, demand for NQA-1 
compliance is increasing. Facilities and suppliers supporting these projects must 
implement: 

• Documented Quality Management Systems
• Qualified and trained personnel
• Strict document and change control
• Inspection, testing, and corrective action processes
• Regular internal and external audits 

Compliance must be tailored to each organization’s scope of work while meeting 
nuclear safety expectations.

The evolution from federal regulation to modern NQA-1 standards reflects a 
sustained commitment to nuclear safety. Organizations seeking to enter or remain 
in the nuclear market must implement Quality Assurance Programs that are 
compliant, practical, and sustainable.  
Core Business Solutions supports organizations at every stage—helping them 
understand requirements, develop documentation, train personnel, implement 
processes, and prepare for audits—so they can meet nuclear quality expectations 
with confidence and clarity.

LEADERSHIP AND ORGANIZATIONAL RESPONSIBILITY
A central theme of NQA-1 Part I is that quality begins with leadership. Organizations 
must ensure: 

• Senior management defines quality expectations and provides resources
• Quality personnel have independence from cost and schedule pressures
• Authority exists to stop work when safety is at risk
• Roles, responsibilities, and communication paths are clearly documented

In practice, this requires a defined organizational structure, documented 
procedures, and a truly independent Quality function.
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