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IMP SECTION 3.9 - Quality Assurance Process

3.9.1 Purpose

This section describes the Quality Assurance Process (QAP) for the C-130 ATS program. The C-130 ATS Quality Assurance program is based upon a Lockheed Martin Information System (LMIS) ISO 9001 certified integrated approach that ensures a total quality assurance effort.  

This process narrative defines the quality assurance related policies and procedures to be used on the C-130 ATS program. The process includes the organizational structure, responsibilities, and resources required implementing the C-130 ATS Quality Assurance program. The evaluations, audits and reviews including frequency of activity to be performed to ensure compliance with contract and internal requirements are described.

3.9.2 Referenced Documents

Government Documents: (used as a guide to prepare this process narrative)
MIL-STD-2549 
Configuration Management (tailored)

DI-QCIL-81198
Product Assurance Quality Program Plan

C-130 ATS Systems Requirements Document (SRD)

Lockheed Martin Documents: (accessed through the LMC Intranet)
LMIS C-130 ATS Statement of Work (SOW)


LMIS Standard Procedure Instructions (SPI)

LMIS C-130 ATS Site Specific Procedure (to be established during ramp-up)

LMIS C-130 ATS Quality Management System (QMS) Implementation Reference (to be established during ramp-up)

Statement of Work for  C-130 ATS (paragraph 7.4)

Referenced COIs:

· COI 1.17 - Contractor Operating Instructions

· COI 2.0 - Quality Assurance

· COI 2.1 - Process Reviews (Audits)

· COI 2.2 - Quality Assurance Product Reviews

· COI 2.4 - Quality Assurance Records and Tools

· COI 2.5 - Product Acceptance / Configuration Management

· COI 3.0 - Corrective Action & Continuous Improvement

3.9.3 Quality Assurance Approach

The C-130 ATS Program Manager is responsible for all elements of quality assurance on the program. The Quality Assurance Engineers (QAEs) are responsible for performing evaluations of the QMS processes to ensure that each activity is following the defined process and performing adequate checks as products are developed, delivered, and controlled. The C-130 ATS QMS Implementation Reference will be established on the LMIS Web based network as part of the ISO 9001 certification process for all of the C-130 ATS sites.

The C-130 ATS QAEs perform both scheduled and unscheduled audits and evaluations.  LMIS has found that involving Government Quality Assurance Representative (QAR) in process evaluations is extremely helpful in improving processes and assuring that both the contractor and customer have a complete understanding of how training system products and services are developed, produced and controlled.  The QAEs perform evaluations identified in Figure 3.9-1 and as agreed to with the customer.  This includes the method of evaluation, frequency of evaluation, whether the evaluation is scheduled or unscheduled and how the results of the evaluation are reported.  Similar types of evaluations are performed on the Configuration Management process, Data Management process, and other processes as required and defined below.

The C-130 ATS plan for assuring the implementation of the ISO 9001 certified Quality Management Systems (QMS) consist of three major activities:  

(1) C-130 ATS QMS/Procedure Training

(2) C-130 ATS Internal Audit Process

(3) C-130 ATS Corrective Action and Continuous Improvement Process

These activities are illustrated in Figure 3.9-1.
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Figure 3.9-1.  C-130 ATS Quality Assurance Approach

3.9.3.1 Policies and Procedures

LMIS requirements for Quality Assurance are provided by Standard Procedure Instructions (SPI) and define tasks to be performed across various functional disciplines (i.e.: Engineering, Logistics, Quality etc.). The C-130 ATS Program QAE will develop a C-130 Site Specific Procedure that tailors these procedures for implementation on the C-130 ATS program. This process ensures that all disciplines within the C-130 ATS program have documented operating instructions that conform to the contract requirements. These operating instructions are known as COIs (Contractor Operating Instructions). The COIs are the top-level document and there may be Work Instructions (WIs) as more detail is required.

Updates to this process will be maintained by the C-130 ATS Program QAE and coordinated with the customer and approved by the government through CDRL A001, IMP, updates.

3.9.3.2 Organizational Structure, Responsibilities, and Resources

Quality Assurance Organizational Structure
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As illustrated in Figure 3.9-2, the C-130 ATS quality assurance organization has direct and independent reporting to LMIS management and lateral relationship with the C-130 ATS Program Manager. This bi-directional relationship assures Lockheed Martin's C-130 ATS quality assurance program is empowered with the necessary authority to positively impact the program.  Unresolved issues can be elevated to the next level of management for resolution culminating with the LMIS President as the final authority for the company.

Figure 3.9-2.  C-130 ATS Quality Assurance Independent Authority

Quality Assurance Engineer (QAE) Responsibilities

The Program QAE and the Training QAE ensure that the functional leads establish written instructions for all tasks performed within the respective function to ensure that they are in compliance with the contract and follow the ISO 9001 certified Quality Management System (QMS) procedures. The QAEs control, document and report all discrepancies with a Quality Deficiency Report (QDR).  A copy of this report is given to the functional lead and the site manager.  The specific responsibilities of the Program QAE and Training QAE are summarized Figure 3.9-3. The C-130 ATS program structure is designed to support the principle activities of training students while incorporating change with supporting process evaluation to assure quality in the training product while seeking opportunities for continuous improvement.  

Program QAE Responsibilities
Training QAE Responsibility

· Principle point of contact for AETC Det 3  QARs
· Secondary point of contact for AETC Det 3 QARs

· C-130 ATS Quality Assurance Leadership
· Backup for C-130 ATS QA Leadership

· Hardware, Software, and data process auditor and reviewer
· Instructor, courseware and training process auditor and reviewer

· Maintain and update the Quality Assurance process narrative of the IMP
· Corrective Active Board (CAB) Member

· Corrective Active Board (CAB) Coordinator
· 

Figure 3.9-3.  C-130 ATS QAE Responsibilities

The Training QAE focuses activities of the Curriculum Control Working Group (CCWG).  In addition to program level duties, the Program QAE supports activities of the Design Request Working Group (DRWG) and the Modification Concurrency Working Group (MCWG). The Program QAE will also be an ad-hoc member of the Integrated Logistics Support Working Group (ILSWG). To ensure that quality assurance issues are addressed prior to system changes, the Program QAE is a permanent member of the Configuration Working Group (CWG). Figure 3.9-4 illustrates the program integration team and working group approach to managing the team products with the quality assurance activity to improve the process.
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Figure 3.9-4.  The C-130 ATS Quality Assurance Structure

The Lockheed Martin Team quality functions for the MOBs are assigned to the site managers, as quality designees, for verification of hardware/software modifications, acceptance of material and the publishing of monthly metrics for their sites. The site managers will interface with the Wing Operations Group Training officer and the assigned hardware QAR to assure quality in the operations and maintenance at each MOB. The C-130 ATS instructor at each remote site serves as the quality designee interfacing with the local Operations Group Training Officer.  The site manager or his/her designated representative will perform quality inspections/audits at the site in accordance with the established COIs and work instructions. The site manager will prepare a monthly quality report (includes metrics, corrective action status, improvement opportunities, site/customer concerns) for C-130 ATS Program Manager’s and the Program QAE’s review. The C-130 ATS Program QAE will perform semi-annual audits of each MOB to assure conformance to the COIs and an independent ISO auditor will perform an annual audit of each site’s implementation of the C-130 ATS QMS.

Test and Evaluation Quality Assurance Responsibilities

QAEs evaluates and monitors the test process throughout the life of the contract, in accordance with C-130 COIs. The Systems Engineering Management process, IMP section 3.5 describes the overall test process. QAEs review the Test and Evaluation Plans, the Test Descriptions and Final Test Reports. Compliance to plans and procedures for integration and system test is monitored by the QAEs through participation in the development activities and periodic audits. 

QAEs also support testing of each training system. QAEs verify the hardware configuration and reviews the test procedures with SIMCERT and the TSSC test and evaluation function to document any problems found during internal or formal testing. QAEs evaluate the test process and ensure test results and data are adequately controlled through the Software/Courseware Development Library. The QAEs works with the test and evaluation team to assure that the C-130 configuration items shall be operated and maintained to satisfy performance and evaluation requirements as defined in the C-130 SIMCERT requirements documents.  The QAEs also work with test and evaluation to assure the adequate testing and acceptance of the Training Management System (TMS).

Supplier Control Quality Assurance Responsibility

The supplier quality program defines the processes that must be performed on software Commercial-Off-The-Shelf (COTS) to assure the item being purchased meets the defined requirements and then is tested to assure it performs as described.  The supplier quality representative works with the C-130 ATS Logistics Manager to review the needs and assure that the products that are identified meet the defined requirements as described in the C-130 ATS Integrated Logistics Support process described in 3.8 of the IMP. Material purchased for delivery go through a receiving inspection process that checks the material to defined inspection requirements. Each part and vendor is tracked to assure the quality of their products in accordance with the C-130 ATS Configuration Management process described in section 3.3 of the IMP.

Quality Assurance Resources

The automated QDR system is used to document and track problems and action items identified during audits, and quality process and product evaluations. System is used to document and track problems with baseline products.

Subcontractor performance is tracked within the automated QDR tool and is reported to the Program QAE, the C-130 ATS Logistics Manager and Site Manager. A QDR is generated when product quality is unacceptable. The supplier quality system provides a method for tracking each vendor to ensure the quality of products and services.

Nonconformance is documented in the automated QDR tool and is reported to the responsible individual and the appropriate task lead.  Nonconformance or potential problems are addressed by the C-130 ATS Logistics Manager, and elevated to the C-130 ATS Corrective Action Board if resolution cannot be attained. Data from the corrective action review is used to support the metrics collection. The corrective action process uses data from the customer, subcontractors, and internal nonconformance systems to improve both products and processes. 

3.9.3.3 Evaluations, Audits and Reviews

The C-130 ATS Quality Assurance Program includes a comprehensive set of audits, evaluations and reviews which assure compliance to contract and internal requirements.  This approach combines the effectiveness of our self-governance program with independent assessments of development processes and products. Figure 3.9-5 summarizes the types of process audits to be conducted on the C-130 ATS program. 

Several types of audits are conducted on the C-130 ATS program. Each type of audit serves a specific purpose in assuring compliance to plans, procedures and contract requirements. Program audits are conducted by C-130 ATS QAEs, on a monthly basis, to verify compliance to selected sections of the IMP. Technical audits consist of self-audits and functional area audits conducted by Information Systems personnel. These audits assure compliance with the technical requirements of the C-130 ATS program. An annual schedule of technical audits will be developed and implemented by the Functional Leads. 

Designated quality assurance personnel reviews each process annually.  Reviews are conducted in cooperation with the cognizant government Quality Assurance Representative (QAR).  The process review schedule will be established at the beginning of each contract year (October) and coordinated with the Government Representative.  This schedule will be available on the computer local area network in the Quality directory.  The frequency of process reviews may be increased as a result of the outcome of a review.

In addition to the program and technical audit description provided in Volume 2, Attachment 2, IMP, Section 3.9, Quality Assurance Process, program and technical audits are covered under the LMIS procedure, SPI 01-03, Quality Management System (QMS) Audits (copy attached).  The LMIS Audit Coordinator receives an audit schedules from each program and assure that all twenty (20) clauses of the C-130 ATS QMS (ISO 9001) are covered by these audits.  The Program audits are oriented towards the processes and assuring consistency across the company and program. All auditors are trained using a CD-ROM titled, ISO Registration Series, “Internal Auditing: Training the Internal Auditor” by Reality Interactive Inc.   In order to assure the independence of an auditor, the auditor would not audit an area that he works in.    

All audit report are independently provided to the C-130 ATS Program QAE who independently provides the information/closure actions to LMIS Audit Coordinator for reporting to LMIS Executive Management on a quarterly basis.

The QAE coordinates with the C-130 ATS Program Manager, with primary responsibility for the process, to request team members be identified for the review.  The QAE reviews the COIs controlling to the process under review with the following criteria: 

1) Compliance with COI.  

2) Completeness of the process description.

3) Compliance with the contract and incorporated standards.

The QAE notes any issues arising from this review to discuss with the review team.  The reviewers visit the functional area and use the COI as a focal point for reviewing the process.  Functional area review consists of the following: 

1) Workers familiarity with the COI.

2) Line by line step through of the process. 

3) Verification of objective evidence of the process.  (Completed forms or memos on file, databases up to date, etc.).

Quality Deficiency Reports (QDRs) are generated: 

1) To document the receipt of and response to a Government Corrective Action Request. 

2) To document failures in process.

3) When a response to a process review has not been forthcoming.

The Program QAE performs process and product evaluations throughout the software development cycle in accordance with Software Quality Assurance procedures described in the Systems Engineering Management process in section 3.5 of the IMP. The courseware quality assurance activity also encompasses audits of configuration control, training and incorporation of customer inputs.

The C-130 ATS program and its subcontractors supports audits and inspections by the customer for assessing conformance to any or all contract requirements. These audits may be performed, based upon a mutually agreeable schedule, at any time during the performance of the contract.

Configuration Management Process Audit

The C-130 ATS Configuration Management section 3.3 of the IMP, describes the processes used to ensure configuration control of the hardware, software, courseware, and documentation developed or used by the C-130 ATS program. The detailed software configuration management procedures are described in the System Engineering Management process section 3.5 of the IMP that includes the Software Quality Assurance process description. The detailed courseware configuration management procedures are described in the Instructional System Development process section 3.1 of the IMP. QAEs conducts evaluations of the configuration management process in each area in accordance with the C-130 ATS COI 2.1, Process Reviews (Audits) and COI 2.2 - Quality Assurance Product Reviews.

Non-Conforming Material

Articles and material that depart from approved drawings, specifications, and other requirements shall be identified as nonconforming, and be documented and segregated to preclude mingling with conforming supplies. Segregated items are stored in a limited access secured area and held for material review action. Nonconforming items are accepted only after effective elimination of nonconforming conditions or restoration to useful service or purpose.

All nonconformances detected in products under configuration control are documented and tracked using the TMS Integrated Maintenance Management System (IMMS), which generates a Job Control Number (JCN) for each activity. This closed loop system uses identification, analysis, disposition, and verification steps to implement corrective actions. 

Handling, Storage and Delivery

The Program QAE monitors the handling; storage and transportation processes of material and data to assure practices are implemented commensurate with the sensitivity of the items being handled.  Compliance audits are conducted to verify proper storage and handling of deliverable material. The TSSC Library maintains master copies of software media and documentation while back-up copies are stored in a separate location in accordance with the library procedures. Media or documentation that is transported between sites will be adequately protected while in transit.

Corrective Action

The C-130 ATS Quality Assurance program is based on an integrated approach that ensures a total quality assurance effort. The C-130 ATS Program QAE is responsible for ensuring implementation of the corrective action procedures and is authorized to defer engineering change/modifications when necessary.  Through the independent reporting structure any nonconformance issue can be elevated to the Program Manager or the LMIS Director of Program Assurance. Figure 3.9-6 provides a summary of the Corrective Action procedures implemented on the C-130 ATS program and the documents or products used in their implementation. 

TYPE OF AUDIT
DEFINITION
FREQUENCY
PROCESS
AUDITED BY

C-130 ATS Program Audit of selected processes
Examination Of 

Processes Or Activities To Determine If Plans, Procedures, Practices Or Are Being Satisfied
Monthly
• Document Audit Deficiencies

• Follow Audit Item Through Closure

• Verify  Closure
C-130 ATS Quality Assurance Engineers

MOBs: Site Manager

Remote Sites: 

C-130 ATS Instructor

Self Audit
Audits Which Are Performed Within A Function To Assure Compliance To Policies, Standards And Procedures
Determined By Auditing Function
• Develop Audit Plan

• Perform Audit

• Document Audit Deficiencies 

• Follow Items Through Closure

• Verify Closure
LMIS Functional Leads

Technical Audit/ Quality Management Systems Audit
In-depth Audit Of Quality Systems Associated With Administration,

Hardware, Software and 

Courseware To Assure Compliance To Contract, Polices, Practices, Plans And Other Regulatory Requirements
Semi-Annual
• Develop Audit

Plan

• Perform Audit

• Document Audit Deficiencies

• Prepare Audit

Report

• Follow Items

Through Closure

• Verify Closure
C-130 ATS Quality Assurance Engineers and Functional Leads



Customer Audit
Conformance To Any Or All Contractual Requirements
Any Time During Contract based upon a mutually agreeable schedule
Provide Workspace, Requested Material, Support
Customer 

ISO 9001 Certification/ Quality Management Systems Audit
Annual re-certification of each site’s implementation of the C-130 ATS QMS
Annual
• Develop Audit

Plan

• Perform Audit

• Document Audit Deficiencies

• Prepare Audit

Report
Independent ISO auditor

Figure 3.9-5.  C-130 ATS Quality Assurance Evaluations and Audits

The corrective action process is closed-loop (i.e., provides a mechanism to ensure that problems are tracked/statused from problem detection through final resolution) to ensure the following:

1) Problems are reported and entered into the corrective action system

2) Action is initiated on all accepted problems/changes

3) Resolution of all problems is scheduled and achieved

4) Corrective action prevents recurrence of problem

The corrective action process includes methods to categorize and prioritize problems and changes to detect adverse trends. The automated QDR tool is configured to collect data concerning the cause of the problem, the area where the problem occurs, and the priority in which the problem should be fixed. 

Following the release of courseware to update/modify training systems, the QAEs monitors Field Service Reports and Customer generated discrepancies and write-ups through the Automated JCN tool. The QAEs monitors types of problems, response times, and adequacy of corrective action.

Procedures
Products

Documentation of nonconforming conditions.
JCN, QDR

Segregation and identification of nonconforming material or software.
JCN

Identification of root cause and corrective action including supplier, installation and customer identified nonconformances.
JCN, QDR

Specific categorization of disposition actions such as: rework, repair, use-as-is, software code modifications.
JCN, QDR

Trend analysis of nonconformance data to identify problem areas and appropriate corrective actions.
Metrics reports, QDR

Trend analysis for Automated Data Processing Equipment (ADPE) availability and maintenance.
Metrics reports

The resolution of nonconformances occurring in all phases of product development, integration, test, and delivery.
JCN, QDR, Status Reports

Requirements for performing failure analysis when repetitive nonconformances occur.
JCN, Status Reports

Figure 3.9-6.  Summary of Corrective Action Procedures used on C-130 ATS

As described in the SOW, a monthly Corrective Action Board (CAB) review for the C-130 ATS program will be established by the C-130 ATS Program QAE. This board, chaired by the C-130 ATS Program Manager, or in his absence a delegated representative, is comprised of the functional leads, who have the responsibility and authority to determine the cause of nonconformance and to implement corrective actions. The CAB directs investigations and studies to complete corrective actions.  It also oversees and ensures, through the Quality Assurance organizations that nonconformance are documented as required by COIs and WIs. 

The Program QAE publishes a monthly management report that provides an overall status of corrective actions taken and adverse trends. These reports are summarized and presented at the monthly CAB review to the C-130 Program Manager who has ultimate responsibility for quality for the program.
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