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OVERVIEW

OVERVIEW 

The U.S. Department of Energy’s (DOE) Office of Science is the steward of a system of 10 world-class national laboratories.   These laboratories perform basic research and research and development which is not well suited to university or private sector research because of its scope, infrastructure or multidisciplinary nature.  These laboratories collaborate not only with each other for an effective synergy, but also with international teams of scientists and engineers.  Five of these laboratories are multi-program facilities, while the other five are single-program facilities.  The Fermi National Accelerator Laboratory (FNAL), also known as Fermilab, located in Batavia, Illinois, is one of the five single-program laboratories supported by the DOE.

The 6,800 acre Fermilab site was acquired in the late 1960's by the Atomic Energy Commission from the State of Illinois and was managed and operated by the Universities Research Association (URA) from that time until January, 2007.  Since January, 2007 the Fermi Research Alliance, LLC (FRA), composed of URA and the University of Chicago, is the prime management and operating (M&O) contractor for the DOE at Fermilab.  EG&G Technical Services, Inc. is an industry partner and subcontractor to FRA.  Both organizations are committed to implementing plans, processes, and procedures that implement, institutionalize and continually improve the DOE Quality Management System (QMS) requirements at Fermilab.  

Fermilab’s QMS is required at the highest level by contract DE-AC02-07CH11359 between DOE and FRA.   The contract identifies DOE Order 414.1C Quality Assurance as the requirements document for Fermilab’s quality assurance program.  The order requires contractors to ensure that the quality requirements are documented, effectively implemented, assessed and continually improved.  The DOE Order 414.1C also requires that Fermilab flow down its quality assurance requirements to subcontractors at any tier to the extent necessary to ensure contractors’ compliance with the requirements and the safe performance of work.

Implementation of Order 414.1C is documented at the first level within Fermilab’s quality program via the Laboratory Director’s Policy Manual, policy number 10 on Quality Assurance (QA Policy). 
The Fermilab Quality Assurance Policy establishes the principles for the program and provides a link between the DOE order and the requirements established for the work conducted by Fermilab.  The order and policy are implemented at the second level by this Quality Assurance Plan as required by the order, and at subsequent levels by implementing procedures necessary to ensure compliance and effectiveness.

This Quality Assurance Plan (QAP) describes the overarching institutional quality assurance program for Fermilab which is implemented using a graded approach to the application of controls based on the analysis of risk identified in areas where work is to be performed.  It identifies the quality requirements necessary to implement DOE contract requirements throughout the Laboratory’s divisions/sections in a consistent manner to ensure that quality and safety are integrated into all work conducted under the contract.  

The QAP (OQBP Documents) directs users to manuals, policies and procedures that detail and execute the quality assurance requirements for Fermilab activities.  Where implementing policies, procedures, or processes are identified in this QAP but are not yet in place or are in need of revision to become compliant, Fermilab will commit to creating or revising such items and provide the necessary resources to do so within reasonable time frames.

In accordance with requirements of DOE O 414.1C Quality Assurance the QAP must be submitted by OQBP to DOE annually for their review and approval.  The submittal must identify the changes, the reason for the changes, and the basis for concluding that the revised QAP continues to satisfy the requirements.  If the annual review of the Fermilab QAP does not result in any revision, OQBP will notify the DOE that the review was conducted and no revision is necessary.

PURPOSE AND SCOPE

PURPOSE

The purpose  of the Fermilab Quality Assurance Plan is to implement DOE Order 414.1C in conjunction with Fermilab Director’s Policy number 10 Quality Assurance while helping improve Fermilab’s overall performance at meeting or exceeding customer expectations. This plan is designed to help sustain Fermilab’s legacy and its abundant heritage of success and to demonstrate FRA’s and EG&G’s value as trusted, consistent and dependable partners with DOE.   
The aim of the QAP is:

· to define a QA program which ensures that Fermilab’s products and services meet or exceed customers’ expectations.  

· to provide the Laboratory with unambiguous requirements for the purpose of implementing and maintaining an integrated quality assurance program throughout the Laboratory, 
· to provide a quality management system that is capable of monitoring, controlling and continually improving the program’s activities, processes and systems,
SCOPE 

The QAP establishes the requirements necessary to comply with DOE Order 414.1C (under contract DE-AC02-07CH11359) and to implement the Fermilab Director’s Policy number 10 on Quality Assurance in accordance with the aforementioned DOE order and contract.  Compliance with the QAP is mandatory and applies to Fermi Research Alliance, LLC (including all legal entities under its exclusive control) and all its employees, contractors, subcontractors and Fermilab users when performing work that affects the Laboratory.
PRINICPLES OF THE QUALITY PROGRAM [STAYS WITH OVERVIEW]
· That quality is assured and maintained through a single, integrated, effective QA program.   The quality program is implemented through a single Quality Assurance Plan. In an effort to limit duplication of effort and ensure both integration and consistent application throughout the Laboratory, there will be a single lab-wide implementing procedure (e.g. Corrective and Preventive Actions, Graded Approach) where that procedure can be extended beyond individual divisions and sections without detriment to its intention, compliance or effectiveness.

· That management support for planning, organization, resources, direction, and control is essential to QA.  To this end, Fermilab’s Director and the heads of each division and section will provide sufficient resources to the implementation of the QA program within the areas under their control to ensure effective compliance with requirements. 

· That performance and quality improvement require thorough, rigorous assessment and corrective action.  Reviews and assessments, including self assessments and management assessments within divisions/sections, and independent assessments / reviews (conducted by or for the OQBP, the Fermilab Assurance Council, the Laboratory Director, FRA or the DOE) are a welcome part of conducting business at Fermilab.  This QA program is intended to augment the laboratories ability to conduct rigorous assessments and effective corrective actions by providing training and support to representatives of each division/section, and providing visibility to assessment planning, conduct and outcomes.

· That workers are responsible for achieving and maintaining quality.  While the ultimate responsibility for ensuring an effective quality program lies with the Laboratory Director, the Director has delegated the responsibility for full and effective implementation of quality assurance to every Fermilab employee, user, and subcontractor in the conduct of work done at or for Fermilab and its customers.  Responsibility for oversight of these individuals to ensure compliance lies with line management up to the heads of each Division/section.  Responsibility for administration, maintenance and continued improvement of the quality program is delegated by the Laboratory Director to the Head of OQBP.

· That environment, safety, and health risks and impacts associated with work processes can be minimized.   The quality program at Fermilab is implemented in conjunction with other relevant Fermilab programs including ES&H, to ensure that all work is conducted correctly, and in a safe and responsible manner.

· To establish quality process requirements to be implemented under a QA program (QAP) for the control of suspect/counterfeit items (S/CI), and the control of safety software. (The QAP extends beyond acting on customer issues, it includes proactively engaging in controlling incoming, in-process, and final materials, products, parts, etc.)

CHAPTER 1
PROGRAM

1. PROGRAM
1.1. INTRODUCTION

Fermilab’s mission is defined as follows:

Fermi National Accelerator Laboratory advances the understanding of the fundamental nature of matter and energy by providing leadership and resources for qualified researchers to conduct basic research at the frontiers of high energy physics and related disciplines.

Fermilab strives to meet this mission within the context of a safe and respectful workplace.

The format of the QAP and the quality program it documents is based on the following DOE O 414.1C ten criteria and a requirement to manage a suspect/counterfeit prevention program:

Management

Criterion 1
Program

Criterion 2
Personnel Training and Qualifications

Criterion 3
Quality Improvement

Criterion 4
Documents and Records

Performance

Criterion 5
Work Processes

Criterion 6
Design

Criterion 7
Procurement

Criterion 8
Inspection and Acceptance Testing

Assessment

Criterion 9
Management Assessment

Criterion 10
Independent Assessment

Supplemental Quality Management System Requirements for Suspect/Counterfeit Items (S/CI).
Each criterion and the S/CI requirement are addressed by separate chapters within this QAP with criteria 9 and 10 combined.
1.1.1. INTEGRATED SAFETY MANAGEMENT SYSTEM

Fermilab’s integrated safety management system is documented in the Fermilab Environment, Safety and Health Manual (FESHM) in accordance with the requirements established in 10 CFR 851, Worker Safety and Health Program, the Integrated Safety Management System requirements prescribed in DOE Policy 450.4, DOE M 450.4-1 Integrated Safety Management Systems Manual and DOE Order 231.1A Environmental, Safety and Health Reporting  This QAP is consistent with and complimentary to the Fermilab integrated safety management program requirements delineated in FESHM.

1.1.2. CONTRACTOR ASSURANCE PROGRAM

Fermilab’s contractor assurance program is documented in the Fermilab Contractor Assurance Procedure [draft to be written, tentatively 10.02 if covered under the QA Policy.  Insert hyperlink here or if covered by the QA Plan reference a subsequent section of this manual for full description.] in accordance with DOE Order 226.1A Implementation of Department of Energy Oversight Policy.  This QAP is consistent with and complimentary to the Fermilab Contractor Assurance Plan.

1.2. RESPONSIBILITIES
1.2.1. ORGANIZATION

1.2.1.1. DIRECTORATE

Fermilab’s organization at the directorate level is depicted in Figure 1, the Fermilab directorate-level organization chart current at the time of this writing.  The Fermilab Directorate is made up of  the Laboratory Director, the Deputy Director, the Chief Operating Officer (COO), the Chief Financial Officer (CFO) the Director of Environment, Safety and Health ES&H, the Head of the Office of Quality and Best Practices (OQBP), the Associate Director (AD) of Accelerators, the ILC Program Director, and the Associate Director (AD) for Research.  In addition there are two Assistant Directors and a number of support functions including the Fermilab Legal Office, the Office of Communications (formerly Public Affairs) and the Office of Project Management Oversight (OPMO).

1.2.1.2. DIVISIONS AND SECTIONS

Reporting to the Associate Director of Accelerators are the Accelerator Division (AD), the Technical Division (TD) and the Accelerator Physics Center (APC).  Reporting to the Associate Director for Research are the Particle Physics Division (PPD), the Computing Division (CD), the Particle Astrophysics Center (PAC), and the Compact Muon Detector (CMS) Center.  

Reporting to the Associate Director for Operations Support are the Facilities Engineering Services Section (FESS) Manager, the Head of Business Services Section (BSS), Head of Workforce Development and Resources Section (WDRS).  Reporting to the CFO are Accounting, Budget and MIS.

Within each Division, and Section is the necessary line management and support organizations to ensure their missions are achieved safely, and within budget.  Divisions, Sections, Research Centers and the Directorate maintain organizational charts in their respective links, ( Divisions, Sections, Research Centers). 

[image: image1.emf]


Figure 1 Fermilab Directorate Organization Chart

1.2.1.3. INTERNAL AUDIT

Fermi Research Alliance, LLC's (FRA) accounts, records and internal accounting policies and controls at the FRA Corporate Office and at Fermilab are subject to audit. Internal Audit is an independent office, which regularly provides reports to Fermilab Management, FRA and the Board of Directors Audit Committee. This results in a process to monitor the adequacy, effectiveness and performance of the internal controls and ensure prudent business practices and compliance with the Prime Contract between FRA and the Department of Energy.
1.2.1.4. ADVISORY COUNCILS

The Laboratory Director receives input, advice and recommendations from a number of advisory councils on matters relating to science and operations.

· Physics Advisory Committee (PAC) 

Composed of members from various external laboratories and universities, PAC considers proposals for current and future scientific and R&D programs in both particle physics and particle astrophysics, and advises the Director on strategic approaches to supporting such proposals.  Typically serving four years, PAC participants are experienced and well respected in the high energy physics community.

· Accelerator Advisory Committee (ACC)

Composed of members from various external laboratories and universities, AAC advises the Fermilab Director on accelerator upgrade plans and accelerator R&D, and associated strategic approach, aimed towards the development of future accelerator facilities. The AAC meets one-to-two times per year, typically in the spring and fall, for two and a half days at Fermilab.

· Advisory Council on Integrated Assurance

An internal assurance council (AC) which reviews the overall management and operations (M&O), commitments, initiatives, and Laboratory improvement efforts, and advises the Laboratory Director regarding the level of compliance of these activities.  The council pays special attention to the requirements denoted in DOE Order 226.1A.
· Diversity Council

The Diversity Council is structured to foster organizational equity through programs carefully designed to increase the diversity of the Laboratory and to increase the participation of employees by organizing teams to develop the initiatives of the Council. The Council, a task force for change, will develop, implement, and maintain strategic programs with established goals for the Laboratory.

· Laboratory Collaboration Council

Established by FRA, LLC and UChicago Argonne, LLC, the Laboratory Collaboration Council (LCC) is chaired on a rotating basis by the Laboratory Directors, of FNAL and ANL.  The LCC explores ways in which both laboratories can promote efficiencies, best practices, synergies, and cost savings in support of research programs and creates working groups chartered by joint action of the Laboratory Directors. Working groups provide critical support for experiments at the Large Hadron Collider (LHC) operated at Europe’s treaty-based particle physics laboratory (CERN), and for R&D and technology transfer as part of the ILC mission.

1.2.2. AUTHORITY AND RESPONSIBILITIES

1.2.2.1. LABORATORY DIRECTOR

The director of Fermi National Accelerator Laboratory reports to the Chairman of the board of directors of Fermi Research Alliance, to the DOE Fermilab Site Office, and to the DOE Office of Science, and has ultimate responsibility and authority for quality at Fermilab.  The director approves the QA Policy and all substantive changes to it and is committed to and supportive of effective implementation of this QAP.  The Laboratory Director appoints Associate Directors and other key scientific and management staff including the Head of the Office of Quality and Best Practices.

1.2.2.2. OFFICE OF QUALITY AND BEST PRACTICES

The Head of the Office of Quality and Best Practices, who reports to the Laboratory Director, is designated as the senior Fermilab official responsible for the development, implementation, assessment and improvement of the quality assurance program. The Head of OQBP approves the QAP and all substantive changes to it, advises and assists the Laboratory director in providing continuity, completeness, and appropriate standardization in the overall quality program, and is committed to and supportive of the quality programs. This responsibility includes policymaking, planning, reporting, oversight, and other activities required to achieve an integrated and effective QA program.  OQBP ensures quality related training is provided.  The Head of OQBP similarly advises the Directorate, divisions/sections on QA matters while line management within divisions/sections implement QA policy, this QAP and related procedures.  OQBP is the point of contact for quality reviews.
The head of  OQBP is the owner of  the QAP and  by policy administers and is the point of contact for the quality program.  Revisions other than minor editorial changes must be reviewed by each Division, and Section and the OQBP, and comments adjudicated prior to issue of the approved revision to the document.  Revisions which are other than minor, shall be denoted by a change in the integer portion of the revision number, and shall be approved by Laboratory Director upon review and recommendation of the head of OQBP.  Minor editorial changes, those that do not add, diminish or otherwise change requirements must be approved by OQBP or an authorized designee.  Minor changes shall be denoted by decimal values in the revision number and their approval shall be documented in the table of revisions only.  The minimum review cycle for this manual is annually.  New contractual requirements such as DOE Directives, affecting the quality program requires that the manual be reviewed to ensure that any requirement revisions are accommodated.

1.2.2.3. PROGRAMS, DIVISIONS, AND SECTIONS

Associate Laboratory Directors, and the heads of Programs, divisions/sections are responsible for quality in their respective organizations.  As appropriate for their areas of responsibility and using the graded approach, they establish additional or more specific performance quality requirements than those established in the QAP while avoiding any unnecessary duplication of documentation or effort. They are responsible for the performance of assessments, and for sponsoring assessments, to facilitate the achievement of the organizational mission, objectives, and performance requirements.  They are responsible for ensuring that their division's/section’s activities are conducted in accordance with the principles and requirements of the QAP.  

Each division/section appoints a Quality Assurance Representative (QAR), as a point of contact for implementation of the QA program.
1.2.2.4. STAFF RESPONSIBLE FOR ASSURANCE SYSTEMS

One of Fermilab’s goals is to coordinate all assurance systems to the extent necessary and practicable.   Certain members of the Assurance Council have key roles in this effort including.

· ES&H DIRECTOR

Reporting to the Laboratory Director, the ES&H Director is responsible for developing and maintaining assurance systems for the ES&H and emergency management programs and with the Head of OQBP for ensuring ongoing compatibility and integration with the QA Program.

· BUSINESS SERVICES SECTION HEAD

Reporting to the Associate Director for Operations Support the Head of Business Services is responsible for developing and maintaining the physical security assurance system and procurement assurance systems and with the Head of OQBP for ensuring ongoing compatibility and integration with the QA Program.

· COMPUTING DIVISION HEAD

Reporting to the Associate Director for Research, the Head of the Computing Division is responsible for developing and maintaining the cyber security assurance system and with the Head of OQBP for ensuring ongoing compatibility and integration with the QA Program.
· CHIEF FINANCIAL OFFICER
Reporting to the Laboratory Director, the CFO is responsible for developing and maintaining the financial assurance system and with the Head of OQBP for ensuring ongoing compatibility and integration with the QA Program.

· WORKFORCE DEVELOPMENT AND RESOURCES SECTION HEAD
Reporting to the Associate Director for Operations Support, the WDRS Head is responsible for developing and maintaining the human resource asset management assurance system and with the Head of OQBP for ensuring ongoing compatibility and integration with the QA Program.
· FACILITIES ENGINEERING SERVICES SECTION HEAD
Reporting to the Associate Director for Operations Support, the FESS Head is responsible for developing and maintaining the real property assurance system and with the Head of OQBP for ensuring ongoing compatibility and integration with the QA Program.
· OFFICE OF PROJECT MANAGEMENT OVERSIGHT HEAD

Reporting to the Laboratory Director, the Head of Office of Project Management Oversight is responsible for developing and maintaining the program and project management assurance system and with the Head of OQBP for ensuring ongoing compatibility and integration with the QA Program.
1.2.2.5. ALL EMPLOYEES, CONTRACTORS, USERS, AND VISITORS

All Fermilab personnel including employees, contractors at any level, users and visitors are responsible for safety and the quality of their work and for being attentive to opportunities for continuous improvement.  They are responsible for stopping any activity that poses imminent danger to any individual, the Fermilab or local mission, or the environment. Employees must inform their immediate supervisors of any conditions that are noncompliant with Fermilab policies and requirements.

1.3. GRADED APPROACH 
1.3.1. GRADED APPROACH PROCESS PRINCIPLES

In accordance with DOE order 414.1C, the Fermilab quality program utilizes a graded, risk based approach to tailor the kinds and extent of controls applied to implement quality in fulfilling applicable requirements.  The graded approach is implemented without compromising the safety of the public, employees or facilities, adversely impacting the environment, or failing to comply with DOE requirements, rules and regulations.  The graded approach should be applied based on prudent management planning, evaluation of risks related to each function, and the consequence of poor outcomes on the customer, the workers, the community, and the environment.  Risk based ranking and subsequent adjustments based on other relevant factors supports the Laboratory’ responsibility to allocate limited resources to areas where the activities have been identified as requiring the most control and oversight.  For further details see Procedure 10.02 Graded Approach and the accompanying tables.  

1.3.2. RESPONSIBILITIES

The OQBP is responsible for documenting the graded approach to be utilized by Fermilab and for providing training as necessary to ensure its continued implementation and effectiveness.

All division/section heads must ensure that a graded approach to quality requirements is used in accordance with this section for products, projects and services under their control.

All department heads and managers must use a graded approach when establishing the level of control for accomplishing quality program elements within their functional areas.

CHAPTER 2
PERSONNEL TRAINING & QUALIFICATION

2. PERSONNEL TRAINING AND QUALIFICATION

2.1. INTRODUCTION

All Fermilab employees, regardless of location, and personnel working on site at Fermilab must have the necessary experience, knowledge, skills, and abilities to perform their jobs. Personnel are qualified to perform their job based on one or more of the following:
· previous experience, education, and training;

· performance demonstrations or tests to verify previously acquired skills;

· completion of training courses or qualification programs;
· on-the-job training.

Initial employee qualification is ensured by the hiring process. This process is administered by the Workforce Development and Resources Section (WDRS),  Individuals are hired to meet established position requirements as specified by job descriptions and skills as defined by line managers, Line managers ensure that job candidates meet specified requirements.
Training assists personnel in acquiring knowledge of the correct and current processes and methods to accomplish assigned tasks. It enables personnel to understand the fundamentals of the work, the associated hazards, the context within which the work is performed, and the reasons for any special work requirements. Types of training include:

· Institutional training - conveys general information about the organization’s mission, vision, goals, and management system. It may also include general knowledge or skills training.

· Site-/facility-specific training - conveys the environmental, safety, emergency plans, security, and operational information necessary for personnel to prepare for and perform their assigned duties in the site/facility. This includes site-specific access requirements and regulatory based training.  Management is responsible for defining training requirements and ensuring that the training is administered.

· Project-/task-specific training - imparts the knowledge required for personnel to perform their assigned duties safely and successfully. This training may include project/task goals and schedules, implementing procedures, safety and hazard controls, methods, requirements, process metrics, and skills. Project/task-specific training requirements should be defined by project managers and workers.  This category includes experimental operations, accelerator and beamline operations, R&D and test facility operations.
Administrative controls must be placed on new employees prior to their completing

certain training. Such controls, administered by the first-line supervisors, ensure

that employees do not work in areas or on tasks until they have received the minimum

required level of training and can adequately and safely perform the assigned tasks without

direct supervision.

The process for determining qualifications and developing and providing training is defined in [Managing Qualification and Training – to be written].

2.2. RESPONSIBILITIES
Fermilab line managers must ensure personnel possess the experience, knowledge, skills, and abilities that are necessary to fulfill their responsibilities. This is accomplished by using the graded approach to define the necessary training, and records of training, for each employee. This work includes:

· Developing an Individual Training Needs Assessment (ITNA) and revising it as job requirements change. The ITNA covers institutional and site-specific training.

· Identifying and providing required project/task-specific training. Project/task-specific training emphasizes correct performance of work, personal accountability and responsibility, and, where appropriate, provides an understanding of QA principles and the relevant management procedures.

· Maintaining appropriate records of training, as defined by the graded approach. The TRAIN database documents institutional and site-specific training.  This database also contains training plans and history reports to assist line management and employees manage their training progress.

· Utilizing position descriptions, Hazard Analyses (HA), new employee requisitions, and/or the Medical Department’s Work Activities Analysis Form (WAAF) to identify the functional requirements and any physical limitations.  This ensures that a continuous match exists between the capabilities of the employee and the physical requirements and/or mental demands of the current assignment.

Each employee is responsible for:

· Participating with their supervisor in defining the necessary training 

· Successfully completing all required training,

· Applying training on the job

Administrative controls must be used until personnel complete the training required for their assignments.
2.3. CONTINUING TRAINING

Personnel are provided continuing training as appropriate to ensure that job competency
and compliance are maintained.  Continuing training includes lessons learned, equipment

changes, procedure changes, and changes in technology. For all recurring training which is tracked by TRAIN, automatic notifications are sent to affected employees and their supervisors.
2.4. POLICY AND PROGRAM DOCUMENTS

Laboratory Director Policy number 19, (Training)

ES&H Manual section 4010, Training (ES&H Training)
WDRS Policy and Procedures Manual (WDRS Policy & Procedure Links) 

ES&H Manual section 5310, Occupational Medicine (Occupational Medicine)
[Managing Qualification and Training]

CHAPTER 3
QUALITY IMPROVEMENT

3. QUALITY IMPROVEMENT

3.1. INTRODUCTION

Continuous quality improvement extends beyond the achievement of goals and performance indicators/measures and meeting customer expectations. The continuous improvement process at Fermilab is designed to foster a self-critical culture focused upon detecting, preventing and learning from conditions adverse to quality, such as accidents, incidents, deficiencies, and non-conformances.  Improvement is accomplished through appropriate planning, design, implementation and assessment of activities.
Quality improvement demands awareness and constant examination of all activities, processes, systems, projects and programs.  As such, individuals are responsible for the quality of all aspects of their job, especially in a constantly changing environment, and reporting  issues.  Therefore, the improvement process includes provisions for individual feedback and mechanisms to identify, analyze, and resolve quality issues, in order to prevent their occurrence or recurrence
Management encourages a no-fault attitude where individuals are empowered to identify opportunities for improvement and report problems so that deficiencies are identified and resolved. Even when individuals are reluctant to share concerns with their line management, Fermilab offers ways to escalate concerns and to communicate anonymously.
Fermilab maintains continuous quality improvement through a variety of activities, including training, design, assessments, observation by walk-through, inspections, tests, monitoring, reviews, and analysis. Issues and improvement opportunities are documented and managed utilizing corrective action tracking and lessons learned systems.

The lessons learned process is an integral part of continuous quality improvement through the sharing of relevant  best practices throughout Fermilab and the DOE complex.
3.2. RESPONSIBILITIES

3.2.1. MANAGEMENT RESPONSIBILITIES
Senior laboratory management is responsible for:

· Ensuring quality objectives are established for relevant functions and levels within the organization using a graded approach.  The quality objectives shall be verifiable and consistent with the quality policy.
· Creating systems which  facilitate the quality improvement functions described below
Management at all levels is responsible for:

· Encouraging and enabling all individuals under their supervision to participate in the following quality improvement activities

· Identifying and analyzing opportunities for improvement
· Responding to discovery of quality related issues and  following up on any required actions 
· Documenting the failures and non-conformances that are identified from these efforts.
· For significant incidents, ensuring that problems are reported to the appropriate potentially affected management levels - program, facility, division/section manager, and/or Directorate - and that causes are identified and corrected.  Fermilab will meet the requirements of DOE Order 231.1A, Environment, Safety and Health Reporting, and associated guides and manuals and FESM 3010.
The degree of these efforts should be commensurate with the degree of programmatic significance, financial impact, compliance, public relations, or environment, safety, and health risks associated with the problems.

The Office of Quality and Best Practices (OQBP) verifies that major program and project plans include quality plans.  OQBP verifies that corrective actions escalated to the Directorate (per  issues tracking procedure) have been implemented, are effective, and are examined for application within Fermilab and/or other organizations.
3.3.  QUALITY IMPROVEMENT PROGRAM COMPONENTS

Quality improvement will be implemented throughout the organization using a structured, graded approach including the elements of planning, measuring, analyzing and improving. [Process Improvement Procedure].
3.3.1. PLANNING
Strategic planning for Fermilab is conducted by the Director. He is aided in this effort by external bodies such as the DOE High Energy Physics Advisory Panel and Laboratory Collaboration Council and internally by bodies such as the Fermilab Assurance Council and Directorate. The goal is to position Fermilab to be on the forefront of scientific discovery and to maximize the effectiveness of its physical and intellectual assets. 

Input to the planning process includes feedback from management reviews, problem resolution, root cause analysis, lessons learned, and assessments

Planning for a specific year begins with DOE Field Work Proposals (FWPs) and the fiscal Performance Evaluation Measurement Plan (PEMP). As funding levels are set, the Fermilab director assigns priorities for the main programs at Fermilab. 

Note – FWP’s are high-level documents describing to Fermilab’s main sponsors/customers within the Office of Science, and High Energy Physics (HEP) what research is planned for a coming year and what facilities will be used.

Fermilab’s Fiscal Plan is in alignment with the Fermilab Strategic Plan.  This shall be developed at the beginning of each financial year with DOE, and its aim is to develop agreeable targets for Fermilab to attain.

Each division/section will develop plans to support the needs of the Fermilab Strategic Plan.  Plans shall include such things as responsibilities, schedules, resources required and defined processes to carry out intended work.

3.3.2.  MANAGEMENT REVIEW

The Directorate shall review the adequacy, suitability and effectiveness of the Quality Management System, at least annually. [Management Review Procedure]
Note – The “Management Review” can be a combination of reviews throughout the fiscal year.

Divisions/sections, Program and/or Project Managers will hold reviews based upon need. The frequency is adjusted to adequately manage all aspects of the activity, process, or system to satisfy the customer (internal or external), be proactive in problem prevention, and get the work accomplished.  
Programs and Projects will be managed per DOE Order 413.3A, Program and Project Management for the Acquisition of Capital Assets and implemented by the requirements provide in [Project Management Procedure] from the Office of Project Management Oversight (OPMO).

3.3.3.  QUALITY PROBLEM RESOLUTION ANALYSIS

The process of resolving quality problems includes: 

· identifying a condition adverse to quality, 

· evaluating its significance and extent, 

· analyzing the problem and determining its causes, 

· reporting the planned actions to the organization identifying the problem, 

· assigning responsibility for correcting the problem, 

· taking prompt containment action and documenting that action, 

· examination  of training processes, procedures, or management systems, 

· determining corrective action and documenting that action,

· taking steps to prevent recurrence, 

· replicating the actions where appropriate, 

· verifying implementation, 

· documenting closure, and 

· determining effectiveness of the corrective and preventive actions for significant problems

3.3.4.  ROOT CAUSE ASSESSMENT AND CORRECTIVE ACTION
Issues escalated to the Directorate through the OQBP and/or the Fermilab Assurance Council are subject to an initial review to determine if the issue is relevant to the Fermilab issue tracking system or if the issue should be managed through other Fermilab channels.  Where deemed necessary, or appropriate, the AC and / or OQBP, may raise the issues to the Director of Fermilab and/or DOE.

Quality problems are analyzed individually and collectively to identify systemic quality problems, trends and opportunities for process improvement.
3.4. POLICY AND PROGRAM DOCUMENTS

Significant and Reportable Occurrences (FESHM 3010)

Issues Tracking Procedure  (LINK tbd)

[Process Improvement Procedure] 

Environment Safety and Health systems (ES&H)
[Project Management Procedure]

[Management Review Procedure]
CHAPTER 4
DOCUMENTS & RECORDS

4. DOCUMENTS AND RECORDS
4.1. INTRODUCTION

Fermilab documents that specify policies and other quality requirements, prescribe processes, and or establish design specifications must be controlled to ensure that the direction they provide is accurate, current, and approved by authorized individuals.  Fermilab’s system for managing Laboratory-wide policies and procedures is described in the Document Control Procedure 10.001.000 [Documents & Records]
4.2. RESPONSIBILITIES
Heads of divisions/sections must establish systems to control procedural requirements, design, and other quality management documents and records used solely within their division.

Where specific quality requirements are imposed by outside customers/sponsors, or are

required for accelerator facilities, specific additional document control requirements may be

included in a supplement.

4.3. DOCUMENTS

Documents and records are required to effectively manage, perform, and assess work.  Documents and records are also necessary to provide evidence of compliance with requirements.  Documents and records shall include applicable requirements to indicate that work (including safety) has been properly specified and accomplished.  Management shall identify any documents and records that must be developed and controlled.  Management is responsible to provide the resources necessary to accomplish the document and record requirements.

In accordance with DOE Order 200.1 Information Management Program and the Fermilab Directors Policy number 13, Document Control, (Document Control) all policies, program documents, program implementation plans, and procedures shall be controlled by the issuing organization and the issuing organization shall schedule reviews and updates for each document under its control.  

A document control system shall be in place to control the preparation, review, approval, issue, control, and revision of documents.  

It is the intention of Fermilab to establish a Laboratory-wide document control system.  Prior to full implementation of this, division/section heads must establish systems to control procedural requirements, design, and other quality management documents used solely within their division.

Where specific quality requirements are imposed by outside customers/sponsors, or are

required for accelerator facilities, specific additional document control requirements must be

included in a supplement.

4.3.1.  HIERARCHY AND NUMBERING SCHEME

Fermilab’s document hierarchy is depicted in Figure 1, below.
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Figure 1 Fermilab’s Four Tier Document Hierarchy

4.3.1.1. Tier 1 Documents

Tier 1 documents are Laboratory-wide policies, reviewed and approved by the Laboratory Director.  They represent the highest level Fermilab generated document, with an integer only format.  For example, the quality policy number is number10.

4.3.1.2. Tier 2 Documents

Tier 2 documents are Laboratory-wide governing documents, plans or procedures.  

Governing documents or plans are numerically structured beginning with the policy number, then suffixed by a unique two digit identifier.  For example quality assurance plan number 10.01.

Laboratory-wide implementing procedures may implement a policy directly, a governing document or plan above it. They are approved by the appropriate authority appointed by the Laboratory Director for the program being implemented.  For example, ES&H documents at this level are approved by the ES&H Director and QA documents at this level are approved by the Head of the Office of Quality and Best Practices.    Their numbering begins with the policy number example, 10 and is suffixed by six digits (two groups of three digits).   For example the graded approach procedure is 10.002.000.  A form or table supporting implementation of the graded approach procedure would be structured as 10.002.000 Form 1.

4.3.1.3. Tier 3 Documents

Tier 3 documents are requirements documents that apply within a directorate, division/section, organization, department, group or project.  They include unique policies, procedures, methods, work instructions and other quality or program implementing procedures and forms.  

Such documents detailed step-by-step courses of action for carrying out policy or program elements.  These documents may be approved by authorized persons at different levels in the organization to which they apply, depending on the scope of the document.  However changes affecting regulatory; statutory compliance may require higher levels of authorization.  For example, a division-wide policy or procedure will be approved by the head of that division, whereas a procedure specific to one organization within a division such as electrical engineering may be approved by the head of the electrical engineering organization or a design engineer.  They inherit the number of the policy, governing document, plan or procedure they are implementing locally or for a specific project.  Where such documents are traceable to Laboratory-wide policies, governing documents, plans or procedures there numbering schemes shall inherit the Laboratory-wide numbering scheme.

 Work instructions or procedures are tier 3 documents that identify work processes having a significant impact on any of the following:

•
Programs

•
Financial Systems

•
Potential impacts on environment, safety and health.

Work instructions and procedures are the responsibility of the issuing Directorate, division/section, department, group  or project line managers.   Line management creates work procedures that will ensure quality, financial integrity, compliance, and safety.

4.3.1.4. Tier 4 Documents

Tier 4 documents include permits, certifications and other approvals required by Tier 2 or Tier 3 requirements documents.  These may be issued by the ES&H Section, one of the institutional safety officers, the Safety Council, or by outside agencies as required to ensure compliance with all Federal, State or local rules and regulations or voluntary consensus standards.

Some documents with long pedigrees may require deviations from the hierarchy described due to centralized Laboratory-wide controls.   For example, Fermilab drawing numbers (Drawing Numbers) are assigned in blocks to organizations by Technical Publications, a central department within Business Services Section (BSS).

For a more detailed description of  Fermilab’s document control requirements, including the document process, and controlling information, see the Control of Documents & Records Procedure 10.001.000.

4.4. RECORDS

Definition of a Record - 44 United States Code Section 3301

"Records" includes all books, papers, maps, photographs, machine readable materials, or other documentary materials, regardless of physical form or characteristics, made or received by an agency of the United States Government under Federal law or in connection with the transaction of public business and preserved or appropriate for preservation by that agency or its legitimate successor as evidence of the organization, functions, policies, decisions, procedures, operations, or other activities of the Government or because of the informational value of data in them.

NON-RECORDS

Library and museum material made or acquired and preserved solely for reference or exhibition purposes, extra copies of documents preserved only for convenience of reference, and stocks of publications and of processed documents are not included in this definition. They are non-records.

4.4.1. RECORD MANAGEMENT
In accordance with DOE O 414.1C Criterion 4, and DOE O 243.1 Records Management Program, records must be identified, prepared, reviewed, approved and maintained.  All Fermilab employees, users, and contractors must comply with the records management system in place at Fermilab.

A record contains information that is retained for its expected future value allowing DOE and Fermilab to retrieve them in order to make informed decisions.  Fermilab records support technical and regulatory decisions and provide evidence that work was correctly performed.  Records may be in a variety of forms (e.g., electronic, written, or printed; microfilm; photographs; radiographs; or optical disks).  Typical records include procedures, plans, and manuals; training and qualification results; acceptance test results; technical/ regulatory correspondence; environment, safety and health records; operational  and financial records; design basis descriptions, design review results, design revisions, and configuration management data; and quality problem resolutions.

Fermilab records are managed centrally by the Records Management department (Records Management) of Business Services Section in accordance with DOE O 243.1, Records Management Program.  DOE Order 243.1 states that contractors shall “maintain adequate and proper documentation”.

Fermilab policies and procedures for records management are maintained by Records Management and described in more detail in the Records Management Handbook (Records Procedures).  The system includes provisions for specifying, preparing, reviewing, approving, disposing, and maintaining records and references applicable rules, regulations and directives governing how the Laboratory is to manage records.

Record protection, preservation, change, traceability, accountability, and retrievability 

are also specified.  Fermilab’s record retention is specified according to published DOE rules (DOE Records Disposition).  

4.5. POLICY AND PROGRAM DOCUMENTS
Directors Policy 13, Document Control, (Document Control)
[Documents & Records]

Records Management Handbook (Records Procedures)
CHAPTER 5
WORK PROCESSES

5. WORK PROCESSES

5.1. INTRODUCTION

Work includes the design, operation, maintenance, modification, and construction of structures, systems, components, or experiments by Fermilab employees, regardless of location, and personnel working on site at Fermilab.  A graded approach is used to determine the level of controls applied to work performed at Fermilab.
The set of controls applied to work processes includes:
· written procedures for activities of sufficient complexity or potential hazard;

· periodically monitoring and assessing performance,
· personnel are responsible for their performance.
· specific provisions for activities not otherwise covered in this document, including facilities management, maintenance, materials management and shipping & receiving
As described in Section 3.3.1, Planning, Fermilab works to mutually agreed upon goals from the DOE and other stakeholders.  Progress toward goals is monitored.
Clear lines of responsibility have been established for normal and emergency conditions.

Research work is performed in accordance with generally accepted scientific methods.
All work is performed in compliance with applicable DOE and/or legal requirements.   

5.2.  RESPONSIBILITIES
5.2.1. MANAGEMENT
Management is responsible for ensuring sufficient resources are available and given to facilities, plant and equipment, processes, personnel, health and safety needs, and support services to maintain the site in an operational state.
Line management is required to evaluate and ensure that people performing work have the appropriate skills, background, and academic qualification or professional certification, and area or task specific training necessary to carry out the work per Section 2.2, Personnel Training and Qualification. Management is responsible for ensuring work controls are in place and effective. 
5.2.2. ALL PERSONNEL

Each person is responsible for the quality of their work, reporting issues, and contributing to the integration of environment, safety, and health and productivity goals.  All personnel are responsible for maintaining items to prevent damage, loss or deterioration and ensuring proper use. Personnel should make every attempt do their work correctly the first time, in accordance with established procedures and work instructions.

5.2.3. FUNCTIONAL RESPONSIBILITIES

5.2.3.1. FACILITIES MANAGEMENT
Management of the facilities and equipment is distributed between Fermilab Facilities Engineering Services Section (FESS) and the division/section in charge (landlord) of each facility.  In general, FESS is responsible for the Laboratory’s utility infrastructure, roads and grounds, and Wilson Hall.  Divisions/sections are responsible for management of systems unique to their facilities to carry out specific functions. Subtleties within this general framework are negotiated and agreed upon between FESS and divisions/sections. 

5.2.3.2. INVENTORY CONTROL

Management of inventory control is distributed among Business Services Section (BSS) and the division /sections. The BSS Inventory Control functions are described in the Property/Inventory Control Policy and Procedures Manual and include provisions for audits, turnover ratio, stock rotation and just-in-time procurements of common use items.
Division/sections are responsible for special process spares, normal spares, and other specialized inventories.

5.2.3.3. SHIPPING AND RECEIVING

The BSS shipping function ensures proper labeling, packaging and tracking of outgoing materials. The BSS receiving function is responsible for ensuring that products are properly received, accounted for, delivered on-site and dispatched.  Some direct shipments are received by division/section facilities.    
5.3. WORK PROCESS CONTROL

Work at Fermilab covers a wide range of complexity. Processes can range from very straightforward and prescriptive to very dynamic and non-prescriptive. Line management is responsible for applying the graded approach to determine the appropriate level of work process controls, which activities require written procedures, and which procedures can be augmented through the appropriate personnel training and qualifications. Management defines workmanship standards, equipment to be used, specification for materials, process measurement points and measurement standards.  
Emphasis in defining work process controls is placed upon prevention.  Details of in-process and post-process quality checks could be included in procedures.  Records of quality checks are used as the basis of feedback for process quality improvement.
ES&H requirements and controls for work processes are defined in FESHM.

5.4. SPECIFIC PROVISIONS FOR PROCESSES NOT ALREADY DESCRIBED

Controls are established for the procurement and acceptance of items and services and are addressed in Section 7, Procurement.

Measuring and Test Equipment Control are designed to meet requirements Section [XXXX verify section # under inspection & test]

5.4.1. ITEM CONTROL
Using a graded approach, items are identified, controlled, with their traceability maintained during receipt, shipping, storage, handling, installation, use and disposal.  These controls are commensurate with the item's application, usage and associated risk, and defined in [Material Control].

The requirements for controlling and maintaining property, equipment, items, and the site infrastructure follow DOE Order 430.1B, Real Property Asset Management.  Personal property is controlled according to [ Property/Inventory Control Policy & Procedure Manual].
5.4.2. PREVENTIVE AND PREDICTIVE MAINTENANCE
Divisions/sections are responsible for maintaining equipment to prevent damage loss or deterioration.  Scheduling and maintenance requirements are documented within each division/section maintenance plans.  Records of maintenance shall be kept.

Facilities, tools and equipment will be evaluated for critical replacement or consumable parts.  Appropriate planning will be completed to ensure these parts are available to minimize downtime.

5.4.3. CALIBRATION OF PROCESS EQUIPMENT

It is the responsibility of each division/section to identify, monitor and maintain key process equipment that requires calibration or verification.  Results shall be maintained.  (See also chapter 8.)

`

5.4.4. WORK ENVIRONMENT

All facilities shall be maintained in a state of order, cleanliness and repair, appropriate for accomplishing its mission.  It is everyone’s responsibility to maintain the integrity and cleanliness of their work area, assure they understand and meet the requirements at each building location, and follow the general expectation for Fermilab.
5.4.5.  TRANSFERING THE RESULTS OF RESEARCH
Fermilab does not engage in significant technology transfer and essentially all of its work is published in open literature. The main scientific output, technical papers, are published in peer reviewed journals. The Fermilab Office of Research and Technology Applications (ORTA) manages technology transfer and as appropriate in coordination with the Laboratory Collaboration Council (LCC) utilizes ANL Technology Transfer resources.
5.5. SAFETY SOFTWARE

Fermilab does not employ safety software under the definition of safety software in DOE Order 414.1C Quality Assurance.  The governing policy, available on the Computing Division web site states:  

It is Fermilab policy to avoid reliance on a computer as an essential element of any system that is necessary to protect people from serious harm, to protect the environment from significant impact, or to protect property the loss of which would have a serious impact on our mission. The use of computers for monitoring, data logging, and reporting is encouraged, however computers used for these purposes must not be essential for protection. Contact the Fermilab Computer Security Executive for any variance.

5.6. POLICY AND PROGRAM DOCUMENTS

FESHM

[tbd Material Control].
[ Property/Inventory Control Policy & Procedure Manual].
CHAPTER 6
DESIGN

6. DESIGN

Fermilab shall establish a design process that provides appropriate control of design inputs, outputs, verification and validation, configuration and design changes, and technical and administrative interfaces.  Design work shall be based on sound engineering judgment, scientific principles, and applicable codes and standards.

The controls and implementing procedures shall be contained in the Fermilab Engineering Manual [tbd Document Number Here] and its implementing procedures (FEMP).  The FEMP will be managed by the Office of Project Management Oversight / Fermilab Chief Engineer.

The FEMP shall define a graded approach to engineering controls and configuration management that couples the applicable rigor of management controls to the risk posed by the structures, systems, and components (SSC) under design.  The gradation of risk and the applicable controls shall be codified in the FEMP and implementing procedures / forms used during the design process.  Engineering Change Order (ECO) forms shall be used as cover sheets, or “travelers,” accompanied by design documentation to capture the assessed risk, identify the levels of reviews, and capture required signatures / approvals as the design moves through the stages of development.

As a minimum, the PEMP will contain definition and processes for:

· Configuration control system for design efforts

· Design basis archive requirements

· Requirements for design basis and cross-checks including calculations, drawing generation, and interface requirements

· Review requirements for both internal and between sub-element projects 

· R&D archival requirements for design specification development and control.  This includes items such as ideas tried and abandoned, and why; shop floor changes, reason, and impact; and results of tests against a prescribed (assumed) specifications

· Change management processes using a risk-based graded approach that defines who can authorize changes and under what circumstances

· Process that identifies critical designs (e.g. safety significant SSCs) and the additional  requirements to control them

6.1.1.1. DESIGN PROCESS

6.1.1.1.1. The design process is controlled by the designated design authority (DA). The design process controls are applicable to in-house, outsourced, and inter-laboratory design activities and services.  Those providing design services from outside the Laboratory must be evaluated and selected based on their ability to meet specified requirements demonstrated by equivalency of their programs or adherence to Fermilab processes.

6.1.1.1.2. The DA for existing systems will be a Cognizant Engineer (CE).  The CE will be designated in writing by Fermilab management and meet qualification / certification requirements contained in [tbd TRAINING DOCUMENT REFERENCE HERE].
6.1.1.1.3. Design processes apply to original design and design changes / modifications of existing SSCs. A requested design change is defined as one that either alters a component or system function, method of performing the function, or design configuration.  All design efforts undergo risk evaluation by the DA to define the level of steps / level of rigor of controls prior to commencement of work.  The risk evaluation is independently checked for correct application of the graded approach.  This effort is to establish the correct level of control and thereby limiting the administrative burden while still maintaining the required safety margins.  For example, minor modifications (those that are small and simple in nature) will utilize selected steps of the full engineering design process deemed appropriate and applicable, using the graded approach.
6.1.1.1.4. In determining requirements for design activities, consideration must be given to items being graded according to their risk and complexity in areas such as: safety, consequences and probability of failure, uniqueness, applicable codes and standards, performance quality, fabrication capability, software code ability, and cost.
6.1.1.1.5. When applied to research and development activities, design processes are tailored to meet the controls necessary for successful outcomes.  As appropriate, R&D / experimental plans must specify the necessary controls and documentation contained in the activity’s / project’s Project Execution Plan (PEP) and be approved by the DA.  ANSI/ASQ Z1.13, Quality Guidelines for Research, provides a model for research and development activities.
6.1.1.1.6. Design process controls include such items as, but not limited to:

· Using sound engineering/scientific principles and appropriate standards

· Incorporation of applicable requirements and design bases in design work and design changes

· Identifying and controlling design interfaces

· Validating the adequacy of design using individuals or groups other than those who performed the work

· Validating work before approval and implementation of the design

· Verifying results of design activities by one, or a combination of, monitoring, testing, checking, and /or assessing.

6.1.1.2. DESIGN AUTHORITY RESPONSIBILITIES

The DA is responsible to ensure the assigned design effort follows the prescribed Fermilab processes.  DAs can be:

· A cognizant engineer (CE) of existing SSCs

· A principal investigator (or equivalent position) for research facilities, equipment and apparatus

· The project engineer or other appointed individual as designated by the Program Manager of a project

DAs are expected to consult with subject matter experts including individuals, safety committees, and operations management; but are ultimately responsible for the final design and configuration of SSCs.  Specifically, DAs are responsible for:

· Design control and technical adequacy of the design process (conventional);

· Experiments and associated experimental activities (R&D); and

· Use of appropriate quality level designations for acquisition of products and services in support of design, construction, and installation activities.

6.1.1.3. DESIGN PHASES

Design phases are identified as logical points in the life cycle of conceptual to final design, procurement and fabrication, installation and startup, and closure of a project.  Levels of control vary by phase and are used to check and review design basis / calculations, integration of individual components into a system, and quality of procured / fabricated items.  Controls, also referred to as barriers, are used to catch and correct issues during the engineering process so the final SSC is safe and performs as required.

6.1.1.3.1. CONCEPTUAL DESIGN PHASE

Design inputs and constraints, including applicable orders, codes, standards, policies, and procedures, etc., will be identified into a design request.  Design inputs must be reviewed for accuracy and completeness and to identify any ambiguity or conflict.  The safety designation of SSCs are determined, using the graded approach, and based on the documented risk evaluation including safety plans, statutory and regulatory requirements, Fermilab requirements (pressure safety, hoisting and rigging, etc.), and controlling documents affecting the design, as applicable. Consideration for schedule, cost, and rigor of quality must also be accommodated in the conceptual design phase.  

Preliminary drawings are created and “frozen.”  From this stage forward changes are captured and archived in the [central design repository] for use by project personnel and future engineers / users (DAs et al.) in accordance with the Configuration Management Plan and implementing procedures (CMP) [configuration management plan number here].

6.1.1.3.2. PRELIMINARY DESIGN PHASE

Design activity is initiated based on the information in the design request. Any conflicts between design input requirements are noted and logic for resolution is defined and documented.  Scoping analyses and calculations will be performed as necessary.

After the preliminary design is prepared, the output of the design effort (e.g., plans, specifications, analyses and calculations, etc.) is packaged along with the design request into a preliminary design review package. A preliminary design review is held to verify / validate adequacy of design.  The verification / validation is performed using individuals or groups other than those who performed the design work. The results of the review are documented, including the resolution of comments and recommendations.

6.1.1.3.3. FINAL DESIGN PHASE

The DA is responsible for finalizing the design.  The signoff for the final design indicates completeness and closure of all previous activities leading to the final, accepted design and that it is ready for final review.  These activities include, but are not limited to, recommendations from earlier design reviews, design review documentation, plans, specifications, analyses, and calculations.

The final design phase concludes with a rigorous design review.  The design review uses independent reviewers that second check all items of the design including:

· Drawings

· Specifications

· Safety reviews and hazard analysis

· Quality reviews and inspections

· Interface requirements

· Reference documents, codes, and regulations

· Design calculations

· Component lists and spare parts identification

· Set-points

· Operational constraints and parameters

· Operational procedures

· Maintenance requirements and periodicity

· Inspection and testing requirements

· Functional requirements

· Acceptance and performance criteria / test plans

· System design descriptions

This final step is rigorous as it is the last check prior to release of funds for procurement / fabrication.

An action plan is developed and documented to address concerns / recommendations generated during the design review.  The results of post final design review activities, including action plan implementation and resolution of concerns and recommendation, are documented.

The results / changes are independently reviewed by an individual, if minor in nature.  If reconciliation includes large or major changes in design basis, the review committee may be reconvened prior to release for procurement and fabrication. 

6.1.1.3.4. DESIGN IMPLEMENTATION PHASE

After completion, review, and acceptance of the final design, an engineering order (EO) is prepared by the DA that, along with the completed final design documents, is issued and distributed to project personnel to provide the technical and quality requirements to support procurement, fabrication, and/or construction of the structure, system, or component (SSC), including acceptance of proof testing or inspection, and documentation requirements.

6.1.1.3.5. PROCUREMENT/FABRICATION PHASE

6.1.1.3.5.1. The structures, systems and components (SSC) can be procured from a vendor / contractor or fabricated by Fermilab organization(s). The procurement process is controlled to ensure that SSCs conform to the technical and quality requirements specified in the engineering order.
6.1.1.3.5.2. Vendors and contractors are evaluated and selected based on their ability to meet the scope of work and applicable quality processes as part of the procurement process.  Quality Assurance personnel will accompany procurement professionals as part of the review of the selected vendor.
6.1.1.3.5.2.1. Procurement will maintain a Qualified Suppliers List (QSL) and accompanying documentation for vendors that have been reviewed.  Vendors shall be re-visited periodically to ensure that the quality standards are being upheld.  The frequency of the subsequent reviews is dictated by the risk to Fermilab programs posed by the procured article.  The periodicity shall be documented and planned as part of the procurement management process. 
6.1.1.3.5.3. The procurement or fabrication and associated documentation, including material certifications and test reports, final revisions of fabrication drawings, marked-up as-built drawings, and inspection/test results must be inspected, reviewed, and accepted in accordance with the Fermilab QA Inspection Manual and implementing procedures (QAIM)  [QAI Manual Reference Here].
6.1.1.3.5.3.1. Procured items must have the required pedigree commensurate with the quality requirements of the host SSC.  Quality checks, described and controlled by the Fermilab Suspect / Counterfeit Inspection (S/CI) program, shall be performed on applicable components as described in Section XX of this manual.
6.1.1.3.5.4. Fermilab allows the use of items from alternative sources not managed by the procurement system such as salvage and customer-provided materials.  The same quality requirements as those items procured apply to these items.  The DA is responsible to ensure the process to obtain these items includes validation and verification of the quality requirements.
6.1.1.3.5.5. All divisions must safeguard the conformity of their work during internal processing and delivery to the intended destination. The safeguarding must address such things as identification, handling, packaging, storage, and protection.
6.1.1.3.5.6. Where special handling equipment is made by modification of commercial equipment, the manufacturer's engineering or an equivalent engineering approval of the modification shall be obtained and documented.

6.1.1.3.6. INSTALLATION AND COMMISSIONING PHASE

6.1.1.3.6.1. The structures, systems and components (SSC) may be installed by a vendor / contractor or by Fermilab organization(s).  The procurement process is controlled to ensure that installation conforms to the technical and quality requirements specified in the engineering order. Installation vendors and contractors are evaluated and selected in the same manner as the fabricator.
6.1.1.3.6.2. The installer for the newly designed SSC receives copies of all design documents required to perform installation activities.  Any deviations encountered must be documented and resolved / dispositioned with the DA.  The affected design documents must be marked with any approved deviations by the vendor or Fermilab organization installing the SSC and provided to the DA as part of the installation process.  Any deficiencies or inadequacies in must be documented as non-conformances in accordance with the Corrective Action Plan (CAP) / Non-Conformance Report (NCR) procedure [tbd CAP / NCR procedure number here].
6.1.1.3.6.3. Red-lined “as-built” drawing(s) shall be part of the package supplied by the installer to the DA in preparation for closeout.  Associated documentation, including material certifications, test reports, and inspections must be inspected, reviewed, and accepted by the DA.

6.1.1.3.7. CLOSE OUT

Upon completion of installation acceptance, the final design must be commissioned (i.e., proof-tested, operational readiness review/readiness assessment performed, etc.) in accordance with a startup plan prior to placing the SSC into service. Upon completion of commissioning, a documentation package including qualification test results, final revisions of fabrication drawings, marked as-built drawings, proof-tests, operational readiness review/readiness assessments, etc., must be assembled and retained as the final design closeout package.

A final as-built drawing will be verified / validated by Fermilab personnel as part of the closeout.  The final red-lined document shall be provided to the DA for incorporation into a final set of drawings.

6.1.1.3.8. AS-BUILT STATUS AND CONFIGURATION MANAGEMENT

6.1.1.3.8.1. Changes, additions, and modifications to the design processes shall be controlled in accordance with the Configuration Management Plan and implementing procedures (reference number here).
6.1.1.3.8.2. Items under configuration control include plans, specifications, analyses, and design basis calculations to provide an accessible, archived history of SSC modifications and changes.
6.1.1.3.8.3. Proposed changes to SSCs shall be reviewed, as a minimum, by the same organizations as those that reviewed and approved the original design.  This ensures that changes do not inadvertently challenge or violate safety or operational boundaries or conditions set by the original design.

6.1.1.4. DESIGN REVIEWS

Design reviews are a vital component of the successful design process.  Standard reviews shall be prescribed by the level of risk and requirements found in DOE O 413.3, Program and Project Management for the Acquisition of Capital Assets.

6.1.1.4.1. Reviews shall be explicitly included in project schedules as inviolate milestones
6.1.1.4.2. Design reviews shall be formal, structured, and documented to ensure that the reviews are comprehensive, objective, and professional.
6.1.1.4.3. Design reviews for research and development efforts are accomplished by stakeholder reviews of research plans and by peer review of research results being offered for publication.  Once the transition point to design-build approaches, design reviews will follow the structured design process.

6.1.1.4.4. The FEMP and implementing procedures shall include templates and checklists for what materials must be produced by design teams in advance of each review, to include calculations, design bases etc.  These will provide an internal QA tool for the engineering team and provide the required materials to allow comprehensive independent technical reviews.  The checklists will help ensure that all elements of the design are reviewed including inter-disciplinary checks and all specifications, boundary conditions, testing requirements, and operational environments have been considered and appropriately applied.
6.1.1.4.5. Design reviews shall include technical experts from outside the design team and in certain cases outside of the lab.  This will assist in providing fresh, independent assessments of completeness.  A budget to pay for this reviewer’s time from outside the team or from outside experts shall be established as part of the associated project cost.
6.1.1.4.6. Design reviews should include sufficient time for on-board review of specification/drawings assumptions etc.  The review team shall be provided sufficient time to review these materials in an independently.  The review team shall prepare its own set of written comments and suggestions and then be engaged subsequently to review how the design team addressed or incorporated the comments.
6.1.1.4.7. Presentation or PowerPoint® review portion shall be limited so as not to conflict with the time required to perform technical reviews (or alternatively advance material such as in a PowerPoint® format can be emailed to the review team in advance of the review meeting to facilitate their being aware of progress since the last meeting in advance of the current meeting).
6.1.1.4.8. Changes to the functional requirements and specifications shall be a component for technical design reviews to verify that the design is consistent with the current requirements.  As an example, design reviews will contain items such as, but not limited to, the following:
6.1.1.4.8.1. Address the loads and stresses the SSCs will experience under different circumstances:
· Pre-loaded stress 
· Stress experienced under operating conditions

· Stress experienced during transition such as cooldown and heatup

· Stresses during emergency transition such as quench, helium leak, and loss of power
6.1.1.4.8.2. Verify:

· Verify connections, welds, and interfaces are acceptable by inspection and certification prior to use (independent inspection separate from personnel involved with design, procurement, and assembly of components)

· Ensure the destructive and non-destructive tests of procured materials demonstrate that they meet design specifications and systems needs

· Ensure the following are known, documented, and used during the engineering review:

· Pressure, temperature, and atmospheric conditions (operational performance specs/data)

· Anticipated dynamic loads at all joints, hard-points, and supports (operational performance specs/data)

· Allowable movement/flex built into design 

· Stresses from the design basis earthquake have been analyzed

· Seismic loads under normal and abnormal conditions (operational performance specs/data)

· Make a determination whether anticipated movement/flex is within tolerance of designed allowance for movement

· Determine whether integrated test plans address the following:

· The test mimics actual static and dynamic conditions

· The test incorporates the connections and ties that will be in place once in operation

· The test does not induce operational parameters beyond the design limits

· The test specifies anticipated response of the system, stop points, and abort scenarios (designed to protect components from damage)
6.1.1.4.8.3. Ensure that SSCs are properly integrated by asking:

· Do we have sufficient knowledge of anticipated system operational parameters to determine whether the SSC will work as desired?

· Have we captured all of the operational performance specifications?

· Do we understand how the system will be tested and is the system robust enough to pass?

· Have the models used to demonstrate performance and to determine anticipated conditions been appropriately peer-reviewed to ensure accuracy?

· Have any changes been made as a result of this review?

· If so, have we gone back to the integrated model to ensure that the change has not affected any of the critical boundary conditions or parameters?

· Is there need for additional testing?
6.1.1.4.8.4. Verify / validate that QA has been appropriately addressed:

· Have the procured/fabricated components been appropriately inspected?

· Material supplied per specifications

· First manufactured article been subjected to non-destructive and destructive tests and found to perform as expected

· Accompanied by required documentation/certifications

· Was the design for the newly procured/fabricated components given an independent review to ensure it meets expected performance specifications for strength, durability, and service-life?

· Were the machined articles done in accordance with supplied drawings?
6.1.1.4.8.5. Verify engineering documentation is correct:

· Are all of the drawings and specifications verified to be the most recent, controlled, and signed/stamped, as required?

· Are all decisions and calculations captured in engineering notes and given independent review/validation?

· Did we receive the correct PE stamp(s), if required?
CHAPTER 7
PROCUREMENT

7. CONTROL OF PROCURED ITEMS OR SERVICES

Use of items or services procured or otherwise obtained for experimental and non-experimental work at or for Fermilab must be properly controlled including, where applicable, evaluation of suppliers. Items must be inspected/tested/reviewed for acceptance or qualified from supplier data using mutually agreed upon procedures and specifications with results documented in a Certificate of Conformance (C of C), Certificate of Analysis (C of A) or other agreed upon format and accompanying any shipment.  Also, items must be identified and/or otherwise controlled to ensure appropriate application and use. Where possible, a unique physical identification is used and recorded.

Note – A control plan from the supplier should be reviewed and approved as part of the purchase requirements.

Note - Items can include, but are not limited to, materials, hardware, assemblies, subassemblies, systems, subsystems, support systems, components, units, equipment, modules, parts, chemicals, gases, software, and structures having technical, quality, and safety requirements.

Note - Services can include design, analysis, and other consulting, professional and/or support services including construction, demolition, decontamination, painting/coatings, asbestos/lead analysis and abatement, and other services having technical, quality, or safety requirements.

7.1.1. PROCUREMENT

7.1.1.1. INTRODUCTION

This section establishes the QA requirements for the Fermilab procurement process.  The process expectations are as follows: 

· items and services provided by suppliers meet or exceed the requirements and expectations of the designer and end user;

· requirements are accurately, completely, and clearly communicated; and

· the proper product or service is delivered on time and maintained.
Fermilab management controls exist for DOE procurement and subcontracts through applicable DOE Orders, the Department of Energy Acquisition Regulation (the DEAR) in 48 CFR subchapters A through H, and the Federal Acquisition Regulation (FAR), in 48 CFR 970 et. seq. and are documented in the Procurement Manual.
All purchased materials and services required for the manufacturing of products require written purchase orders or procurement credit card (Pro-card).  Purchased materials shall satisfy current government, safety, environment, health and safety considerations applicable to the U.S. and country of manufacture and sale.

The procurement process requires the requestor use the Graded Approach Procedure, 10.002.000, to ensure that the item or service is procured commensurate with the item/service risk importance and safety related end use.

The design and procurement requirements provided by the design authority, typically the engineering function, must be met during construction, modification, maintenance, and research and development (R&D) activities to ensure that an acceptable item (or service) is delivered on time and maintained until use.

All materials are purchased from approved suppliers or by single-source justification submitted to and approved per procedures in Procurement Manual. 

All suppliers shall comply with procurement specifications and purchase order or contract terms and conditions.  Product(s) purchased per customer (organization outside Fermilab or DOE contract) specified requirements, that currently do not appear on Fermilab’s approved supplier list, may only be used per the requestor’s design record (spec, drawing, quote, etc.) until the qualification process protocol is completed through [Fermilab Supplier Management] program, where necessary.

When specified in a contractual agreement or Memorandum of Understanding (MOU), a customer or customer’s representative will be given the right to verify at source or upon receipt that the purchased product conforms to the specified requirements.  Customer verification does not absolve Fermilab from delivering a quality product.

Fermilab expects suppliers to provide items which are to “fit for the purpose” for which they are intended.  As a means of acceptance, suppliers must acknowledge our requirements either via our purchasing process and per mutually agreed upon procurement specifications, or via other documentation/testing criteria as stipulated in purchasing (contract) documentation.  Fermilab may, at its discretion, perform site audits, require suppliers perform self-assessments, control plans and/or data or other reports to insure compliance. 

Note - 
Control Plans shall be developed using a multi-disciplined approach to address engineering requirements, special characteristics and process controls for the product or service.  When requested, each critical process shall have a control plan and shall be reviewed and updated when changes to the original process occurs.  Changes to the supplier’s process may not be applied to Fermilab items or services without written approval by Fermilab once the initial process has been approved.
The suppliers shall establish quality procedures where possible that eliminate the need for Fermilab incoming inspection.  Copies of suppliers' quality test and/or certifications of results are used for this purpose.  Pending satisfaction with the supplier’s quality system, incoming materials are subject to inspection on a sample basis.

The procurement and receipt inspection process supports the identification and prevention of the introduction of suspect and counterfeit items (S/CI). The system for S/CI detection prior to release for use is detailed in Section 2.2.5, Suspect and Counterfeit Items.

7.1.1.1.1. RESPONSIBILITIES

The purchasing of all items and services is under the control of the Business Services Section (BSS), except where delegation of sub-releases to a contract has been delegated to the divisions. Sub-release authority is delegated only by the Business Services Manager.

7.1.1.1.1.1. PURCHASING

Purchasing is responsible for the co-ordination of all procurement issues.  This responsibility includes selecting suppliers in association with engineering, quality and other functions as necessary, generating and verifying purchase documents, and meeting with suppliers to discuss delivery, price, service, and product quality problems.

Purchasing shall audit all purchases initiated using a Pro-card to ensure such purchase transactions are with authorized requirements and that no abuse of this privilege is undetected.  Any unauthorized use of the Pro-card system shall be escalated up to the appropriate management authority, and if necessary to the Chief Operating Officer or Laboratory Director. 

7.1.1.1.1.2. REQUESTOR – ENGINEERING, QUALITY

The requestor, the quality and/or engineering function, is responsible for the support of Purchasing in meeting materials quality requirements.  This responsibility includes ensuring all purchased materials requirements are referenced and documented, ensuring performance data for materials are collected, assessing supplier's quality systems, archiving supplier's quality documentation such as Certificate of Analysis and supplier's data as it pertains to purchase order or contract requirements, source inspection, vendor certification, lot traceability, material safety data sheet (MSDS) requirement, industry standards, and acceptance sampling as necessary.

The requestor, usually the quality and/or Engineering function, is responsible for assuring incoming technical inspections or qualifications are performed and/or vendor supplied data is analyzed for meets “fitness for use” prior to disposition indicating final acceptance.

7.1.1.1.1.3. INVENTORY CONTROL

Inventory Control is responsible to verify count, verify all documentation and product is received per purchase order, and assure proper handling and storage per purchase order.

7.1.1.1.1.4. SHIPPING AND RECEIVING

Shipping and Receiving shall maintain a record of all incoming or outbound shipments, assure packaging is per purchase order, use specified suppliers, and monitor performance of freight carriers.
7.1.1.1.1.5. PART NUMBERS

All purchased items must have a unique identification number.  Part numbers may be created by Fermi Lab for off-the-shelf (commonly stocked and regularly consumed items from inventory) or Fermi Lab will use part numbers from the distributors and OEM. The user or requestor is responsible for specifying the supplier part number.

7.1.1.2. PROCUREMENT DOCUMENTS

Fermilab procurement documents must clearly state or reference requirements and acceptance and rejection criteria for purchased items and services as described in the Procurement Manual. These documents must include specifications, standards, and other applicable documents referenced in the design documents and must be submitted to the supplier.

Procurement documents must specify critical parameters and requirements as appropriate: Examples are as follows:  

· Administrative documents

· Catalog/part number

· Document submittal and approval requirements

· Item or service quality level designation

· Item/material qualifications/certifications

· Performance expectations for service including associated certification and/or

· Statement of conformance submittals

· Personnel qualifications and documentation

· Problem reporting

· Product-related documents

· Quality Program Requirements

· Suspect and Counterfeit Clauses

· Test and inspection requirements and documentation

· Transportation requirements

· Packaging and handling requirements

Required procurement documents are Terms and Conditions, Shipping Terms, and Payment Terms.

Changes to procurement documents must be managed and controlled in the same manner as the original documents and revision history is maintained per Section 2.1.4, Documents and Records. The process for changes and/or modifications to procurement documents is defined in the Procurement Manual.

Procurements using Pro-cards instead of using the conventional purchasing system, are allowed for items below a certain dollar value for authorized persons.  However, Pro-cards shall not be used for parts or use of equipment in calibrated systems or fulfilling life-safety code functions.  Pro-card procedures are documented in the Procurement Manual.

7.1.1.3. SUPPLIER EVALUATION

Prospective suppliers must be evaluated and based upon their capability to meet quality and technical performance criteria, operate in a safe and environmentally complaint manner, to be a sound financial business, security, and contract/purchase order schedules in order to meet the requirement of “fitness for use”.  The Graded Approach is used to determine the level of evaluation, control and requirements specified.

Note - Potential suppliers should be identified early in the design and procurement process to allow sufficient time to evaluate their capabilities. 

Note - “Fitness for Use” is defined as the purpose for which it is intended as per mutually agreed upon specifications.  

Evaluation and monitoring of supplier's performance during the life cycle of the purchase order or contract and after contract/purchase award must be performed to ensure that acceptable items are produced and services continue to meet the quality, technical, delivery, and other performance requirements if applicable - cost of ownership, continuous improvement, security, environment, health and safety.  The suppliers are monitored and corrective actions implemented should they not perform as expected.  .  The necessity and requirements of the review and monitoring will be based upon a Graded Approach. 

Where the requirements for special qualifications cause the use of a subcontractors, especially for activities of high environment, safety, and health impact,  the qualification process is to include a review of the supplier’s QA program, review of any state or federal certifications required to perform the work, and, as practical, a site visit from the appraisal team.
The supplier evaluation and monitoring process is detailed in [Supply Management].

7.1.1.4. INSPECTION
Design and procurement documents must specify critical and important acceptance parameters for inspection. Inspections must include verification that specified documentation has been provided by the supplier and the purchased item was not damaged in delivery. 
The process for the performance of inspections, measurements, tests, and document reviews to ensure conformance with purchase requirements is described in Section, [Receiving Inspection]. The requesting organization identifies receipt inspections to be performed; ownership for verification is distributed between Transportation Services, Stockroom, and the requestor.  The order requirements and data are entered and visible in the Oracle financial system.
Items that do not meet inspection, test, and performance criteria must be identified and controlled by the inspector to prevent their inadvertent installation and use. Such items must be dispositioned by a design authority prior to installation or use per Section 2.2.5.4, Control of Nonconforming Items.  If necessary an S/CI investigation may be initiated.  

Supplier documents such as certificates or statements of conformance, drawings, analyses, test reports, maintenance data, corrective actions, approved changes, waivers, deviations, and nonconformance documentation must be reviewed and/or approved and filed per Section 2.1.4, Documents and Records.

Multisite Procurement

Integrated Contractor Purchasing Team Agreement (ICTP) will be followed for multisite procurements. (www.llnl.gov.gov/icpt/)

7.1.1.4.1. Procurement of Safety Related Items
Items procured for safety related applications including radiological shall be 
· flagged for review by the cognizant ES&H representative (see next section)

and either—

· purchased from a supplier whose quality assurance program has been evaluated and found acceptable or 
· purchased as commercial-grade items for dedication to the safety service
Commercial-grade items intended for use in safety applications should be procured in accordance with documented processes using recognized consensus standards. Critical design characteristics should be identified by the design organization during item selection. Critical design characteristics and appropriateness of the item for use should be verified by— 

· testing the item, 

· inspecting the item, and/or 

· evaluating the supplier’s ability to consistently supply the item at a level of quality that meets the safety and reliability requirements for the item.
7.1.1.5. PURCHASE REQUISITION REVIEW FOR QUALITY RELATED ITEMS

Quality level, review, and signature requirements are selected and controlled by purchase categories within Oracle financial system, dollar value and functional responsibilities.  Requisitions must be reviewed and approved by the appropriate approval hierarchy and functions.  For example, all categories of items which also require ES&H review are automatically flagged in the procurement system.

The purchase requisition is created, owned, and processed by the requestor and division or area requisition preparer until order placement.  Ownership infers responsibility for accuracy of data and requirements. 

Purchasing will return purchase requisitions for incorrect or incomplete requisition items if caught, monetary changes, or incomplete approval loop.  A history of issues and revision is maintained within the financial system.
CHAPTER 8
INSPECTION, TESTING

& SUSPECT/COUNTERFEIT ITEMS

7.1.2. INSPECTION AND TESTING PROCESS
Non-conforming outputs of Fermilab manufacturing processes are quarantined from all other material pending investigation and disposition.  All such material is clearly identified.

Inspection and test records are used to identify inspection authority responsible for the release of the finished product.

All finished products undergo final inspection and approval process.  No finished product is released to the customer until final approval has been obtained, approved by authorized personnel and recorded; traceability is required.  Non-conforming products are physically segregated to prevent inadvertent release to customer or use.

7.1.2.1. INTRODUCTION

This section establishes the minimum requirements for inspections and tests performed at

Fermilab to verify that physical and functional aspects of items, services, and processes meet requirements and are fit for use based upon a graded approach. The performance expectations, inspections, and tests must be identified and considered early in the design phase and specified in the design output and procurement documents.  

Ownership of all inspections is by the party performing processes, inspections or testing.  Before beginning work, personnel must check items to ensure they are correct and suitable for their intended applications. Personnel must check their process output to verify that it meets or exceeds specified requirements before moving it to the step.
7.1.2.2. INSPECTION AND TESTING PROCESS

Inspection and testing requirements for items, services, and processes must be identified in design, procurement, facility, maintenance, and operations documents.

Inspection and test planning considerations must include the following where applicable:

· Application of approved codes and standards;

· Identification of characteristics to be examined;

· Required qualifications of individuals who perform the examinations;

· Descriptions of the examination methods, including equipment and calibration

· requirements;

· Drawings and/or test point locations;

· Acceptance and rejection criteria;

· Suitable environmental conditions;

· Shelf life limitations;

· Environmental controls and disposal requirements;

· Required safety measures; and

· Mandatory hold points.

Inspections and tests must be performed and test results evaluated and verified by technically qualified individuals who have the authority to access appropriate information and facilities. When required, personnel must be used who are independent of the activities being inspected or tested and have the freedom to report the results of the inspections and/or tests.

7.1.2.3. SUSPECT AND COUNTERFEIT ITEMS

In accordance with DOE O 414.1C and DOE G 414.1-3, Fermilab has established a process for the identification, control, and disposition of suspect/counterfeit items (S/CI). Implementation of the S/CI program can be found in [Suspect/Counterfeit Items Procedure].

Any containment, corrective and/or preventive actions will be handled per the Corrective and Preventive Action Procedure, 10.001.000.  The quality assurance representative is responsible for notifying OQBP for a reportability review and possible inclusion into the Issues Management System.  OQBP will confer with the Chief Operating Officer who will make the final decision as to whether an issue is reportable or not. 

FESHM manual 3010 (SIGNIFICANT AND REPORTABLE OCCURRENCES) should be consulted to determine the appropriate reportability category in accordance with DOE O 231.1 and DOE M 231.1-2.

7.1.2.4. CONTROL OF NONCONFORMING ITEMS

The nonconformance report (NCR) process provides controls to ensure that items which do not conform to specified requirements are controlled to prevent their inadvertent installation or use. These controls must include identification, documentation, evaluation, segregation (when practical), item disposition (reject, repair, rework, use-as-is) and notification of affected organizations.  The NCR process is implemented through the [Suspect/Counterfeit Items Procedure].

FESHM manual 3010 (SIGNIFICANT AND REPORTABLE OCCURRENCES) should be consulted to determine the appropriate reportability category in accordance with DOE O 231.1 and DOE M 231.1-2.

7.1.2.4.1. RESPONSIBILITIES

7.1.2.4.1.1. THE QUALITY ASSURANCE REPRESENTATIVE

The quality assurance representative coordinates the corrective action activity for any nonconformance and is responsible for notifying OQBP for a reportability review and possible inclusion into the Issues Management System per Section 2.1.3, Issues Management.

7.1.2.4.1.2. AFFECTED AREA MANAGERS

Affected area managers are responsible for implementing agreed containment, corrective actions and preventive actions.

7.1.2.4.1.2.1. CORRECTIVE ACTION TEAM LEADER

The corrective action Team Leader shall notify to other similar areas or other sites where such implementation shall gain process improvements or prevent errors (mistake proofing) from re-occurring, and where possible, the investigating team shall apply or assist others with the planned corrective and preventive action plan.  

7.1.2.5. CONTROL OF MEASURING AND TEST EQUIPMENT

Documented controls must be established to ensure that measuring and test equipment

(M&TE) are calibrated, maintained, and controlled commensurate with their intended use. Procedures must be established for testing, retesting, adjusting, and recalibrating M&TE.

Note - M&TE includes reference measurement standards used for inspections, tests, measuring, monitoring, and data collection.

Measuring and test equipment (M&TE) used for inspections, tests, monitoring, and data collection must be calibrated, maintained, and controlled using documented processes that include testing, retesting, adjusting, and recalibrating of the equipment. A list of all M&TE equipment with due dates, calibration requirements or instructions, and control requirements is maintained in the [Preventive Maintenance System]. 

Prior to use, the equipment must be checked to ensure that it is the proper type, range, accuracy, and precision and is uniquely identified and traceable to its calibration records. 

M&TE must be calibrated standards traceable to the National Institute of Standards and Technology (NIST) or other nationally or internationally recognized measurement standards when appropriate.   Appropriateness depends upon agreements with other countries or programs and availability.  Where no recognized standard exists, the basis for calibration must be defined and documented.  

Consideration must be given to computer programs that are part of the calibration of the equipment when calibrating and/or checking the equipment for use.

When M&TE or calibration standards are found to be out of tolerance, appropriate evaluations must be performed to assess any adverse impact on previous inspection, testing, data collected or calibration performed using that equipment or standard, and determine the acceptability of items previously inspected or tested and appropriate notifications made. The evaluation, including conclusions, must be documented.

All M&TE equipment not operating to specifications must either be logged and pulled from service or be locked out.  Equipment in this state can not be returned to service until passing calibration requirements.

7.1.2.6. INSPECTION AND TEST RECORDS

Inspection and test records, at a minimum, must identify:

· The item inspected/tested;

· Date of inspection/test;

· Inspection/test method and acceptance criteria;

· Persona doing analysis - examiner, inspector, tester, or data recorder;

· Results; 

· Pass or failure; and

· Action taken concerning problems noted.

The inspection and/or test status of items, services, and processes requiring examination must be clearly and plainly identified to ensure that only those with acceptable inspection and test results are used.  The process provides for review and re-inspection or retesting of items whose parameters have changed. 

CHAPTER 9
ASSESSMENTS

7.2. ASSESSMENTS

7.2.1. MANAGEMENT ASSESSMENTS

7.2.1.1. INTRODUCTION

The quality program at Fermilab is implemented in conjunction with other relevant Fermilab assurance programs including Contractor Assurance, to ensure that the Laboratory is managed efficiently and effectively and all work is compliant and conducted in a safe and responsible manner.  Contractor Assurance is delineated in DOE Order 226.1A Implementation of Department of Energy Oversight Policy and is described and implemented by the Fermilab Contractor Assurance Procedures [see Section  2.1.3.2 or procedure 10.02 extracted from QAP if a separate doc is required by Fermilab or DOE].  Both programs require that managers must assess their management processes and identify and correct problems that hinder the organization from achieving its objectives.  

Management assessment is the process used by an organization to evaluate its own management processes and their implementation in an effort to identify good and noteworthy practices, uncover issues, identify corrective actions, and ensure that the work being performed is satisfactory and in accordance with Fermi requirements, the regulatory environment, and the mission. Each division/section must implement a management assessment process in accordance with [ TBD Fermilab Assessments Manual].

7.2.1.2. ASSESSMENT RESULTS

Results from assessments must be evaluated for reportability under the Occurrence Reporting and Processing System (ORPS) program (ESH Manual Section 3010).  Reportable Price-Anderson Amendments Act (PAAA) radiological safety events are recorded in the DOE Nonconformance Tracking System (NTS) by the Fermilab PAAA Coordinator as described in FESM 3030 (FESM 3030) in accordance with 10 CFR 835 and the Fermilab Radiological Control Program Manual (Radiological Control).  Issues that are identified as a result of management assessments require a corrective action plan, disposition, follow-up, and verification and validation. The degree of validation shall be commensurate with the identified risks.  Improvement opportunities require disposition, and where appropriate, corrective action. Corrective actions must be recorded and tracked to closure in accordance with the [Corrective & Preventive Action Procedure to be derived from existing issues mgmt process doc] and the Issues Management System (IMS).

7.2.1.3. DETERMINING THE ADEQUACY OF THE MANAGEMENT ASSESSMENT PROGRAM

OQBP must monitor the adequacy of the management assessments and the progress of corrective actions every three years.  The heads of divisions/sections and ES&H and QA representatives must monitor the progress of actions in their organizations on a periodic basis and ensure that the actions are finalized with appropriate objective evidence.

7.2.2. INDEPENDENT ASSESSMENTS

7.2.2.1. INTRODUCTION

Independent assessments must be conducted by qualified individuals that are not directly involved in the work being assessed. Independent assessments also include assessments conducted by outside agencies, (e.g., DOE-ASO, DOE HQ, IEPA, or other customers, etc.).

Institutionally, the group performing independent assessments is managed and/or coordinated by the OQBP. DD/DHs may sponsor independent assessments in their areas outside the OQBP process. Personnel performing independent assessments must be given sufficient authority and freedom to carry out the activities necessary to conduct the assessments effectively. The minimum requirements and responsibilities for conduct of independent assessments is described in [tbd Fermilab Assessments Manual].

DOE and other 3rd parties conduct external assessments at Fermilab to provide objective oversight by outside organizations.  Section 2.3.2.4 identifies the support of those assessments

7.2.2.2. ASSESSMENT RESULTS

Documented assessment results must be presented to the organization that was assessed and provided to the appropriate levels of management for review. Issues that are identified as a result of independent assessments require a corrective action plan, disposition, follow-up, and verification and validation. Improvement opportunities require disposition, and where appropriate, corrective action taken. Corrective actions must be recorded and tracked to closure in accordance with the [Corrective & Preventive Action Procedure to be derived from existing issues mgmt process doc] and the Issues Management System (IMS).

7.2.2.3. FOLLOW-UP ACTION

OQBP must take follow-up action to verify that corrective actions are identified and accomplished as necessary to address weaknesses discovered that have Fermilab-wide implications.

7.2.2.4. SUPPORT OF DOE AND OTHER EXTERNAL ASSESSMENTS
Fermilab must provide accommodations (i.e., access, administrative support, facility space) for DOE and other external assessment teams.  Findings and report response actions for DOE assessments will be in accordance with the Contractor Requirements Document (CRD) of DOE O 470.2B, Independent Oversight and Performance Assurance Program. Findings and report response actions for other external assessment teams (i.e., IEPA, sponsor audits) will be 
discussed and agreed on between the external assessment team, OQBP and the assessed organization.

APPENDIX
7.2.2.5. DEFINITIONS

Acceptance Testing. The process of exercising or evaluating a system or system

component by manual or automated means to ensure that it satisfies the specified

requirements and to identify differences between expected and actual results in

the operating environment, also known as just Test.

Administrative Controls. The provisions relating to organization and

management, procedures, record keeping, assessment, and reporting necessary to

ensure safe operation of a facility.

As-built drawings - drawings that are maintained to show the current configuration of the vital structures, systems, and components (VSSC). These drawing do not have to show the measured data for tolerance dimensions; however, they should identify all known deviations from the original approved drawings and show all modifications.

Assessment. An appraisal of any type (review, evaluation, inspection, test, check, surveillance, or audit) to determine and document whether items, processes, controls, systems, or services meet specified requirements and perform effectively.

Configuration Management. The process of identifying and defining the configuration items in a system (i.e., software and hardware), controlling the release and change of these items throughout the system’s life cycle, and recording and reporting the status of configuration items and change requests.

Design Authority. The organization responsible for establishing the design requirements and ensuring that design output documents appropriately and accurately reflect the design basis. The design authority is responsible for design control and ultimate technical adequacy of the design process. These responsibilities are applicable whether the process is conducted fully in-house, partially contracted to outside organizations, or fully contracted to outside organizations. design change - any modification that will alter a structure, system, or component function, method of performing the function, or design configuration.

Design Control.  Activities have the level of detail necessary to permit the design process to be carried out in a correct and organized manner, and to permit verification that the design meets the requirements. 

Design Input requirements - a technically correct and complete collection of all the requirements resulting from contractual requirements and/or customer expectations.

Design Request.  A formal written agreement between the authorized design requestor and the design authority providing the design input and constraint requirements for any new or modified system, structure, or component.

Design Review.  A systematic review of project design to ensure that it is meeting the requirements of the objective. document control - the process by which information is prepared, reviewed, and approved in accordance with established procedures, has controlled distribution, and is subject to revision and voidance control.
Escalate. 
Facility. Land, buildings, and other structures, their functional systems and equipment, and

other fixed systems and equipment installed therein, including site development features

outside the plant, such as landscaping, roads, walks, and parking areas; outside lighting and

communication systems; central utility plants; utilities supply and distribution systems; and other

Graded Approach. The process of ensuring that the levels of analyses, documentation, and actions used to comply with requirements are commensurate with:

Relative importance to safety, safeguards, and security, 

Magnitude of any hazard or risk involved,

Life-cycle stage of a facility or activity,

Impact/consequences on the programmatic mission of a facility,

Particular characteristics of a facility or activity,

Hazard category of the item or activity,

Adequacy of existing safety documentation,

Relative importance of radiological and non-radiological hazards, 

Complexity of products or services involved,

Skills and experience of the personnel involved

Reliability of the engineering and administrative controls, 

Performance history of a facility or activity, 

Changes that may affect performance,

Time since the last assessment or evaluation,

Perception by the public or other external stakeholders and 

Any other relevant factors affecting safety, compliance, cost, schedule or mission success

Hazard.  A source of danger (i.e., material, energy source, or operation) with the potential to cause illness, injury, or death to a person or damage to a facility or to the environment (without 

regard to the likelihood or credibility of accident scenarios or consequence mitigation).

Hazard Analysis - a documented process to systematically identify the hazards of a given operation; describe and analyze the adequacy of measures taken to eliminate, control, or mitigate the hazards and risks of normal operation; and identify and analyze potential accidents and their associated risks.

Hazard Controls. Measures to eliminate, limit, or mitigate hazards to workers, the public, or the environment, including:

(1) physical, design, structural, and engineering features;

(2) safety structures, systems, and components;

(3) safety management programs;

(4) technical safety requirements; and

(5) other controls necessary to provide adequate protection from hazards.

Independent Assessment.  Independent assessments must be conducted by qualified individuals that are not directly involved in the work being assessed. Independent assessments also include assessments conducted by outside agencies, (e.g., DOE-ASO, DOE HQ, IEPA, or other customers, etc.).

Issue.  A generic term including, but not limited to, an identified problem, deficiency, finding,

concern, nonconformance, alert, regulatory or contractual noncompliance, or other condition

that requires: 1) evaluation by management; and 2) corrective action.  With regard to Fermilab QMS documents, issue is also understood to mean to print or publish and distribute.

Item. An all-inclusive term used in place of appurtenance, assembly, component, equipment, material, module, part, structure, product, software, subassembly, subsystem, system, unit, or support systems.  Also, an individual entity with a unique tracking number in Fermilab’s issues management system.

Line Management.  The chain of authority and responsibility in any branch of the Fermilab organizational structure, originating with the Laboratory director and linked to Associate Laboratory Directors and heads of divisions/sections, facility/project managers, first-line supervisors, and employees.

Management Assessment.  A formal, documented process used by the management of an organization to evaluate its own management processes.

Personal property.  Property of any kind, except for

1)   real estate, interests therein (such as easements and rights of way), and permanent fixtures which are Government owned, chartered, rented, or leased from commercial sources by and in the custody of DOE or its contractors.

2)   source, byproduct, special nuclear materials, and atomic weapons as defined in section 11 of the Atomic Energy Act of 1954 (42 U.S.C 2014), as amended.

3)   Petroleum in the Strategic Petroleum Reserve and the Naval Petroleum Reserves.
Process. A series of related actions that achieves an end result.
Program.

Project.
Qualification.  The completion of the training requirements that have been established for a specific job, including written and oral examinations and operational evaluations.  Regarding suppliers of products or services, this may also mean the acceptance of a supplier after a screening evaluation of some sort has been performed.

Quality. The condition achieved when an item, service, or process meets or exceeds the user's

requirements and expectations.

Quality Assurance. All those actions that provide confidence that quality is achieved.

Quality Assurance Program. The overall program or management system established to assign responsibilities and authorities, define policies, procedures and requirements, and provide for the performance and assessment of work.

Requirements.  Requirements on Fermilab QA program are identified in the Contractors Requirements section of DOE O 414.1C identified in the contract between FRA and DOE. 

Risk. The possibility of an event occurring that will have an impact on the achievement of objectives. Risk is measured in terms of impact and likelihood. As applied to the Graded Approach, risk level is a category resulting from an evaluation of the consequence (impact) and frequency associated with the achievement of objectives, item or process being graded.

Safety. An all-inclusive term used synonymously with environment, safety, and health to encompass protection of the public, the workers, and the environment.

Safety Class (SC) structures, systems, or components (SSC) - structures, systems, and components including primary environmental monitors and portions of process systems, whose failure could adversely affect the environment, or safety and health of the public as identified by safety analyses.

Safety Management Program. A program designed to ensure a facility is operated in a manner that adequately protects workers, the public, and the environment by covering a topic such as quality assurance; maintenance of safety systems; personnel training; conduct of operations; inadvertent criticality protection; emergency preparedness; fire protection; waste management; or radiological protection of workers, the public, and the environment.

Safety-Significant (SS) structures, systems, or components (SSC) - structures, systems, or components not designated as safety-class but whose preventive or mitigative function is a major contributor to defense-in-depth (i.e., prevention of uncontrolled material releases) and/or worker safety as determined from hazard analysis.

Service. Work, such as design, construction, fabrication, decontamination, environmental remediation, waste management, laboratory sample analysis, development/validation/testing, inspection, nondestructive examination/testing, environmental qualification, equipment  qualification, training, assessment, repair, and installation or the like.

Software. Computer programs, procedures, and associated documentation and

data pertaining to the operation of a computer system.

Software Quality Assurance (SQA).  A planned and systematic pattern of all actions necessary to provide adequate confidence that an item or product conforms to established technical requirements.

Subject Matter Expert (SME) - an individual recognized as knowledgeable about the professional standards, requirements, and practices used within the discipline he/she represents.

Supplement - a document that provides additional data, information, or other requirements to

augment an institutional procedure in the QAP.

Supplier - a term used to refer to any vendor, contractor, firm, offeror, bidder, individual, or a

legal entity doing business with the Laboratory.

Suspect/Counterfeit Items (S/CI). An item is suspect when inspection or testing indicates that it may not conform to established Government or industry-accepted specifications or national consensus standards or whose documentation, appearance, performance, material, or other characteristics may have been misrepresented by the supplier or manufacturer. A counterfeit item is one that has been copied or substituted without legal right or authority or whose material, performance, or characteristics have been misrepresented by the supplier or manufacturer. Items that do not conform to established requirements are not normally considered S/CI if nonconformity results from one or more of the following conditions (which must be controlled by site procedures as nonconforming items):

(1) defects resulting from inadequate design or production quality control;

(2) damage during shipping, handling, or storage;

(3) improper installation;

(4) deterioration during service;

(5) degradation during removal;

(6) failure resulting from aging or misapplication; or

(7) other controllable causes.

Technical Safety Requirements. The limits, controls, and related actions that establish the specific parameters and requisite actions for the safe operation of an accelerator facility and include, as appropriate for the work and the hazards identified in the documented safety analysis for the facility: safety limits, operating limits, surveillance requirements, administrative and management controls, use and application provisions, and design features, as well as a bases appendix. 

Validation (for design).   Design and development validation is to ensure that the resulting product is capable of meeting the requirements for the specified application or intended use, where known.

Verification (for design).   The act of reviewing the results of one of the following or a combination of the following activities: monitoring, testing, checking, and auditing is used to ensure that the results meet the requirements of a specification, standards, and codes that are associated with a project and/or quality program.  Together verification and validation form the process of determining whether the requirements for a system or component are complete and correct, the products of each development phase fulfill the requirements or conditions imposed by the previous phase, and the final system or component complies with specified requirements. 

Work. A defined task or activity such as research and development; operations; environmental remediation; maintenance and repair; administration; safety software development, validation, testing, and use; inspection; safeguards and security; or data collection and analysis
7.2.2.6. ACRONYMS
AC –Advisory Council on Integrated Assurance (Assurance Council)

ACC – Accelerator Advisory Committee

AD (when referring to a Division) – Accelerator Division

AD (when referring to the Directorate) – Associate Director

ANL – Argonne National Laboratory

ANSI – American National Standards Institute

ASQ – American Society for Quality

BSS – Business Services Section

CAP – Corrective Action Plan

CAS – Contractor Assurance System

CD – Computing Division

CE – Cognizant Engineer

CERN - Organisation Européenne pour la Recherche Nucléaire, Europe’s central treaty-based                                 particle physics laboratory

CEU – Continuing Education Units

CFO – Chief Financial Officer

CFR – U.S. Code of Federal Regulations

CMP – Configuration Management Plan

C of A – Certificate of Assurance

C of C – Certificate of Conformance

COO – Chief Operating Officer

CRAD – Criteria And Review Approach Document

CRD – Contractor Requirements Document

DA – Design Authority

DEAR – Department of Energy Acquisition Regulation

DOE - U.S. Department of Energy

ECO – Engineering Change Order

ES&H – Environment, Safety & Health Section

ESHTRK – ES&H Event Tracking System

FAI – First Article Inspection

FAR – Federal Acquisition Regulation

FEMP – Fermilab Engineering Manual & Procedures

FESM – Fermilab ES&H Manual

FESS – Fermilab Engineering Services Section

FNAL – Fermi National Accelerator Laboratory, also known as Fermilab

FRA – Fermi Research Alliance, LLC

FTP – Field Task Proposal

GERT – General Employee Radiation Training

HA – Hazard Analysis

HEP – High Energy Physics

HEPAP – DOE High Energy Physics Advisory Panel

ICTP – Integrated Contractor Purchasing Team Agreement

IEPA – Illinois Environmental Protection Agency

ILC – International Linear Collider

IMS – Issues Management System

ISS – Integrated Stores System

ITNA – Individual Training Needs Assessment

LCC – Laboratory Collaboration Council

LOTO – Lock Out / Tag Out (also LO/TO)

M&TE – Measurement & Test Equipment

MIS – Management Information Systems

MOU - Memorandum of Understanding

MSDS – Material Safety Data Sheet

NCR – Nonconformance Report

NIST – National Institute of Standards & Technology

ODH – Oxygen Deficiency Hazard

OHSAS – Occupational Health & Safety Assessment System

OJT – On the Job Training

OPMO – Office of Project Management Oversight

OQBP – Office of Quality & Best Practices

ORTA – Office of Research & Technology Assessment

PAC – Physics Advisory Committee

PEP – Project Execution Plan

PPD – Particle Physics Division

PPE – Personal Protective Equipment

PEMP – Performance Evaluation Measurement Plan

QA – Quality Assurance

QAIM – Quality Assurance Inspection Manual

QAP – Quality Assurance Plan

QAR – Quality Assurance Representative

QDT – Quality Development Team

QMS – Quality Management System

QSL – Qualified Supplier List

R&D – Research & Development

S/CI – Suspect/Counterfeit Items

SQA – Software Quality Assurance

SSC –  Structures Systems & Components

TD – Technical Division

TRAIN – Fermilab’s Training Database for Plans and Records

WAAF – Medical Department’s Work Activities Analysis Form

WDRS – Workforce Development & Resources Section

REFERENCES
(1) DOE G 414.1-1A, Management Assessment and Independent Assessment

Guide for Use with 10 CFR, Part 830, Subpart A, and DOE O 414.1A,

Attachment 2 DOE O 414.1C dated 4 6-17-05

Quality Assurance; DOE P 450.4, Safety Management System Policy; and

DOE P 450.5, Line ES&H Oversight Policy, dated 5-31-01.

(2) DOE G 414.1-2A, Quality Assurance Management System Guide for Use

with 10 CFR 830 Subpart A Quality Assurance Requirements and DOE

O 414.1C, Quality Assurance, dated 6-17-05.

(3) DOE G 414.1-3, Suspect/Counterfeit Items Guide for Use with 10 CFR

830 Subpart A, Quality Assurance Requirements, and DOE O 414.1B,

Quality Assurance, dated 11-03-04.

(4) DOE G 414.1-4, Safety Software Guide for use with 10 CFR 830 Subpart

A, Quality Assurance Requirements, and DOE O 414.1C, Quality

Assurance, dated 6-17-05.

Fermilab Director’s Policy Manual, policy number 10, Quality Assurance 

TABLE OF REVISIONS
	Author(s)
	Description
	Revision
	Date

	Jed Heyes
	Draft8
	000
	09/24/07

	Jed Heyes, Ed Vokoun, Jeff Cotton
	Draft9
	000
	10/16/07

	Jed Heyes
	Draft10
	000
	10/19/07

	Jed Heyes
	Draft11
	000
	10/31/07

	Jed Heyes
	Draft11-1  Formatting
	000
	10/31/07

	Jed Heyes
	Draft11-2  Added Line Numbers
	000
	11/12/07

	QDT
	A
	000
	11/26/07

	QDT
	A1
	000
	11/26/07









































FQAP 10.01 

Page 26 of 26                                          Rev000

_1253602310

