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Background Info
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• In 2005 DOE issued an 
Order and Guide 
establishing SQA 
requirements for safety 
software:

– DOE Order 414.1C

– DOE Guide 414.1-4



DOE O 414.1D… Issued

In late April, 2011 
DOE Order 414.1D
was issued, replacing 
DOE O 414.1C



Key Observations

• This Quality Assurance Order applies to all 

work conducted by, or for DOE.

• DOE programs must still meet all other QA 

regulatory requirements (e.g., NRC, EPA)

• The definition of safety software remains 

essentially unchanged

• All software, not just safety software, must 

meet 10 basic QA criteria.



Ten Basic QA Criteria

1. Have a Framework for Your SQA Program.

• Establish responsibilities for managing, performing, and 

assessing work.

• Establish processes for funding, planning &scheduling work.

2. Train Project Personnel

• Train and certify personnel to do their assigned work.

• Provide continuing training.

3. Conduct Quality Improvement Activities

• Implement processes to detect, prevent & correct problems.

• Identify the causes of problems and prevent recurrence.

• Identify items needing improvement.



4. Prepare and Maintain Records.

• Prepare and maintain QA-related documents and records.  

5.  Follow Regulations and Contracts.

• Perform work according to regulatory & contract 

requirements.  

6. Design and Test Software before Implementation.

• Perform design work according to sound 

engineering/scientific principles and requirements.  

• Verify/validate work before implementation.

• Do not have people verify/validate their own design work

7. Define and Implement Procurement Requirements

• Implements procurement requirements.

• Use criteria to evaluate and select prospective suppliers.

Ten QA Criteria (cont)



Ten QA Criteria (cont)

8. Conduct Acceptance Testing.

• Test software using established acceptance and 

performance criteria.

9.  Identify and Fix QA problems

• Management works to identify and correct organizational 

SQA problems.

10. Conduct Independent Assessments.

• Plan and conduct independent assessments 

• Ensure persons who perform independent assessments 

are technically qualified

• Ensure assessors are not subject to conflicts of interest



Update QA Program Standards

Examples of national or international consensus 

standards that may be used in whole or in part…”: 

• ASME NQA 1-2008 with the NQA-1a 2009 addenda, 

Quality Assurance Requirements for Nuclear Facility 

Applications, Part I and applicable requirements of Part II

• (b) ASME NQA 1-2000, Quality Assurance Requirements 

for Nuclear Facility Applications, Part I and applicable 

requirements of Part II 

• (c) ANSI/ISO/ASQ Q9001-2008, Quality Management 

System: Requirements

• (d) ANSI/ASQ Z 1.13-1999, Quality Guidelines for 

Research. 



From DOE G 414.1-2b…

The Quality Assurance Program (QAP) Guide 

Enhancements states:

• Risk is a fundamental consideration in 

determining the extent to which controls 

should be applied at the facility level. 

• The type and amount QA controls should be 

dependent upon function, complexity, 

consequence of failure, reliability, 

repeatability of results, and economic 

considerations. 



The Graded Approach in  

DOE Order 414.1D

QA programs should be commensurate with: 

• the relative importance to safety, safeguards, and 

security; 

• the magnitude of any hazard involved; 

• the life-cycle stage of a facility or item;

• the programmatic mission of a facility; 

• the particular characteristics of a facility or item; 

• the relative importance to radiological and 

nonradiological hazards; and, 

• any other relevant factors. (10 CFR 830.3)



An Update to DOE G 414.1-4

• No word on when work will begin to update 

DOE’s Safety Software guide

• The Guide is where the rubber meets the 

road and the real implications occur for our 

consequence assessment models.

• As the APGEMS model custodian, I will stay 

connected with DOE/HS to monitor work on 

the guide (and hopefully participate in its 

revision).

• Will report to SCAPA on what is going on… 



SCAPA’s SQA Guidance Document
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Uses a Graded Approach to the SQA 

Work Activities for Safety Software
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The SQA work activities specified for safety software are:

1. Software Project Management and Quality Planning

2. Software Risk Management

3. Software Configuration Management

4. Procurement and Supplier Management

5. Software Requirements ID and Management

6. Software Design and Implementation

7. Software Safety

8. Verification and Validation

9. Problem Reporting and Corrective Action

10.Training of Personnel.



Relative QA Level

Basic QA SCAPA SQA Safety

Criteria Guidance      Software



Questions?  Concerns?

• Please contact:

Clifford Glantz, SCAPA Chair

Pacific Northwest National Laboratory

PO Box 999 

902 Battelle Blvd. 

Richland, WA 99352 USA 

Tel: 509-375-2166 

cliff.glantz@pnl.gov
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