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Date
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DESIGN CONTROL

1.0 seq level0 \h \r0 

seq level1 \h \r0 

seq level2 \h \r0 

seq level3 \h \r0 

seq level4 \h \r0 

seq level5 \h \r0 

seq level6 \h \r0 

seq level7 \h \r0 Scope

The requirements specified or referenced in this document are applicable to the design effort in the Decontamination and Decommissioning Operations (DDO) program. Design efforts include initial designs, design revisions, or design analyses of existing hardware, equipment, or systems without design documentation. The requirements are intended to control design development, design calculations, and design documents and drawings for activities that affect quality, safety, and program objectives.

2.0 Purpose

The purpose of this document is to define details of design control procedures. This procedure satisfies and supplements the requirements of Section 3 entitled Design Control Requirements of the DDO Quality Manual (Reference 3.1.1). All designs shall be reviewed and those reviews shall be documented.

3.0 References, Definitions, and Developmental Resources
3.1 References

3.1.1 DD-MN-01, DDO Quality Manual
3.1.2 QD-AP-2.1, Program Quality Grading

3.1.3 QD-AP-3.3, Design Review Board

3.1.4 SW-AP-4.0, Identification, Verification, and Validation, and Custodial Control of Engineering/Scientific Computer Codes
3.1.5 QD-AP-6.1, Document Control

3.1.6 PR-AP-17.1, Operation of the Project Records Management System




3.1.7 
3.2 Definitions

Refer to the BCLDP Procedures Dictionary for definitions of Alternate Calculations, Quality Affecting, and Qualification Testing.

3.3 Developmental Resources

None.

3.3.1 
3.3.2 
3.3.3 
4.0 General

4.1 The adequacy and quality of designs released for procurement, fabrication, and/or construction are assured by the systematic application of controls. These controls include planning the design effort, preparing design criteria; specifying qualified materials, codes, and standards; preparing design descriptions; and controlling release of reviewed and approved design documents and drawings.

4.2 All quality affecting designs, designated by application of Reference 3.1.2, shall be verified by one or more of the following; design reviews, alternate calculations, and qualification testing. The use of a Design Review Board (DRB) to conduct design reviews is outlined in Section 5.8 of this procedure and described in detail in Reference 3.1.3.

4.3 The Project Manager shall determine the type of design verification required (See Section 5.7 of this procedure), shall document the basis for the determination, and shall obtain documented agreement and approval by the responsible manager.

4.4 Non-quality-affecting activities and items shall not require design verification. See BCLDP Dictionary for definition of quality-affecting.

5.0 

6.0 Procedure

Where no individual is named as being accountable for a specific section of this procedure, the responsible manager shall assure execution and compliance as applicable, with the understanding that this responsibility may be delegated to others.
6.1 Design Criteria 

6.1.1 The Project Manager shall prepare design criteria for all quality-affecting designs and the responsible manager shall approve those design criteria.

6.1.2 Design criteria shall include, but not be limited to, the following:

6.1.2.1 Specifications for range of operating conditions, functional requirements, safety requirements, performance objectives, fire safety requirements, and design life, as appropriate. Note that the Regulatory Compliance and Environment, Safety,     and Health (RCES&H) Oversight Manager maintains a regulatory requirements database from which he/she identifies regulatory requirements. The Project Manager shall consult with the RCES&H Oversight Manager, obtain any identified regulatory requirements, and incorporate them into design specifications as applicable to assure regulatory compliance.
6.1.2.2 Any special requirements for materials, fabrication, maintenance, and operations, for the design, as appropriate.
6.1.2.3 Identification of physical and performance interfaces among components of the design.

6.2 Design Planning

6.2.1 Design planning is required for initial designs, design revisions, and design analyses of existing hardware, equipment, or systems designated as quality affecting by application of Reference 3.1.2.

6.2.2 Design planning shall include, but not be limited to, the following:

6.2.2.1 Identify major design activities including responsibilities for performance.

6.2.2.2 Identify specific design outputs such as documents, descriptions, drawings, and specifications.

6.2.2.3 Identify engineering studies and design reviews where needed.

6.2.2.4 Identify, where needed, development and testing programs required for design finalization.

6.2.2.5 Identify programmatic interfaces where needed.

6.3 Drawing Checks

6.3.1 Drawings made by Battelle shall be checked and signed by a checker. The checker shall be someone other than the designer/draftsman, qualified to perform this check, and approved by the Project Manager. The checker shall review for use of appropriate drafting practices, completeness, tolerances, inclusion of standards, and compatibility with related components and systems.

6.3.2 Reviewers shall review the drawings made by Battelle for correct choice of materials and structural adequacy and verify by signature/date. The Project Manager shall select these reviewers.

6.3.3 The Project Manager shall review and sign drawings made by Battelle.

6.3.4 The Project Manager, reviewers, and checker signatures will appear in the Drawing Title Block of drawings made by Battelle.

6.3.5 If the Design Review Board process is invoked (see Reference 3.1.3), the drawings shall be a part of the review material.

6.4 Configuration Control

6.4.1 Configuration control requirements shall be employed in all phases of the design program.

6.4.2 The requirements are:
6.4.2.1 The Project Manager shall organize and direct reviews and documented approvals before release of initial designs, design changes, and design analyses of existing hardware, equipment, or systems without design documentation.

6.4.2.2 The Project Manager shall approve all designs and design changes incorporated into the final design.

6.4.2.3 The Project Manager shall assure that drawings, documents, and specifications are systematically numbered using a numbering system assigned by the Project Records Manager.

6.4.2.4 The Project Records Manager shall keep a record of all current design configurations.

6.5 Records

6.5.1 The Project Manager shall select the record method and retain loose-leaf record files in an appropriate binder. Typical records include, but are not limited to, bound record books or logs, loose-leaf record files consisting of sequentially numbered pages, computer files, or computer aided design (CAD) files.

6.5.2 The Project Manager shall maintain a record book or log as follows:
6.5.2.1 Each record book or file shall be marked to readily identify the current, controlling information. Changes or revisions of a calculation are to be denoted with proper reference to the previous entry.

6.5.2.2 Tables of Contents should be completed in the front of each record document, as appropriate to the design effort.

6.5.2.3 Any corrected entry must be crossed out by a single line through the entry and initialed and dated in blue or black ink for paper files. Corrected entries must remain legible. Computer files must have notations that identify corrections.

6.5.2.4 One-over-one reviews of entries in record books and files shall be done in a timely manner as appropriate to the design effort.

6.6 Computer Code Utilization

6.6.1 Computer calculations may be used for design analysis and computations providing the code has been identified, verified, validated, and controlled in accordance with Reference 3.1.4.

6.6.2 The analyst shall document the inputs and results of significant computer program analyses in record books or files (paper or computerized) to the extent necessary to reflect their effect on the design.

6.6.3 Each analyst on the project team employing computer analyses shall keep a personal log (DDO-211) of current, controlling computer runs as well as revalidation runs. The Project Manager, responsible manager, or designee shall sign and date each computer initial and revalidation computer run sheet to indicate approval.
6.6.4 The analyst shall keep complete, easily identifiable copies of the printout of computer runs (that incorporate design information for the most current approved working design concept) in a secure and neat condition. Such runs shall be easily recoverable for review. The analyst may keep microfiche copies of the same computer printouts in a separate location. Computer runs shall show a listing of all input data, and output information used in the design should be marked and initialed legibly and appropriately to assist in subsequent review.

6.6.5 The analyst may assign computer run identification (Run ID), and shall assign it in the case of personal computer output.

6.7 Design Verification

6.7.1 The responsible manager shall verify the adequacy of all designs for      the DDO program by using one or more of the following; conducting design reviews (by a Design Review Board), using alternate calculations, and or performing qualification tests as applicable. The Project Manager shall identify and document the basis for the particular design verification method to be used. The responsible manager shall approve the design verification method before use.

6.7.2 As applicable, verification shall assure that:
6.7.2.1 Design inputs are correct.
6.7.2.2 Assumptions are adequately described and reasonable, or are subsequently re-verified and approved.
6.7.2.3 Design methods are appropriate.
6.7.2.4 Design inputs are correctly employed.
6.7.2.5 Design output is reasonable compared with design inputs.

6.8 Design Review Board

6.8.1 At the request of the Project Manager, special meetings of the Design Review Board may be called to review interim designs, to validate and approve assumptions significant to design quality, and to review approved documents and drawings for significant revisions or additions.

6.8.2 When invoked by the Project Manager, the Design Review Board shall provide formal reviews of design elements to determine adequacy of program plans and design criteria, completeness of documentation, validity of analytical approaches, conformance to all design requirements, and incorporation of state-of-the-art concepts and features. Its organization, review process, and documentation are described in Reference 3.1.3.

6.9 Control of Design Changes

Unless otherwise specified, the responsible manager shall be responsible for the control of all design changes, including coordination, review, and documentation, as discussed in this section.
6.9.1 Change controls shall be applied to all approved drawings and documents.

6.9.2 Design changes shall be subject to review equivalent to that used with the original design. The same affected groups or organizations that reviewed and approved the original design shall also approve changes.

6.9.3 All design changes shall be coordinated with the Document Control Manager. The Document Control Manager shall control the release of changed or revised documents as specified for originals in Section 5.10 of this procedure.

6.9.4 As applicable, changed or revised pages in documents shall show the date of the change or revision with the revision number. The portion changed shall be appropriately denoted. Dates of drawing revisions shall be entered appropriately. Requirements of Reference 3.1.5 control this process.

6.9.5 The Project Manager or responsible manager may originate the request for a design change. Also, the Project Manager or responsible manager shall notify the Document Control Manager of all planned design changes to ensure compliance with this procedure.

6.9.6 The Project Manager or responsible manager shall identify each design change in accordance with a numbering system assigned by the Document Control Manager.

6.9.7 The Project Manager or responsible manager shall maintain a record of actions taken related to each change, including records of revision and completion. The Project Manager or responsible manager shall use form DDO-212 to record all design changes.

6.9.8 Project Managers shall follow all approved design changes to ensure that they are reflected in the final product design.

6.10 Document Control

Prior to approval, the Document Control Manager shall stamp design documents and drawings “Conceptual,” “Preliminary,” or “For Review,” as appropriate.

After approval, the Document Control Manager shall verify that originals of controlled drawings are signed and dated appropriately to indicate approval and shall then stamp all hard copies of original drawings to clearly indicate this approved status. Prior to use, the design documents and drawings shall be stamped “Released for Construction” or equivalent notation to indicate unambiguously that the design documents and drawings may be used for constructing and/or operation of the designed hardware, equipment, apparatus, device, or system.

6.10.1 The Document Control Manager shall be custodian of all originals of approved design documents and drawings. Project team members shall request copies of controlled documents through their Project Manager.  The Document Control Manager shall stamp copies “NOT TO BE REPRODUCED.”
6.10.2 The Document Control Manager shall maintain a list of controlled design documents and design drawings on forms DDO-213 and DDO‑214 respectively. The Document Control Manager shall periodically issue new copies of controlled design documents and design drawings to project team members designated by the Project Manager, as the list is revised.

6.10.3 The Document Control Manager shall distribute controlled documents according to the method specified in Reference 3.1.5. The Document Control Manager shall keep a distribution log for DDO approved design documents and drawings using form DDO-215. The Document Control Manager shall recall obsolete controlled design documents and drawings. The Document Control Manager shall use DDO-215 to facilitate recovery of outstanding design documents and drawings when new or revised documents and drawings are issued.

6.10.4 The Project Manager or responsible manager should store all drawings and sketches in a computer aided design/computer aided manufacturing (CAD/CAM) system, if possible, and submit a back-up disc to the BCLDP Project Records Management System. The Document Control Manager shall store all softcopy originals (Revision 0) and subsequent revisions and update the DDO-215 drawing log revisions are distributed.
6.10.5 The Document Control Manager shall stamp or mark all superseded or outdated drawings (originals or copies) and sketches, including those in the CAD/CAM system, as “INVALID—DO NOT USE FOR DESIGN OR ANALYSIS”.

6.10.6 The Project Records Manager shall assure that copies of design documents and drawings and supporting letters, memos, and logs are retained in the Project Records System for the duration of the program.

6.10.7 The Project Manager shall maintain control over all design documents and drawings circulated for review using a system that:

6.10.7.1 Identifies the document(s) or drawing(s).

6.10.7.2 Records date of circulation, date comments due, and date comments received.

6.10.7.3 Indicates whether the design document or drawing is approved, approved subject to incorporation of corrections, or disapproved.

6.10.7.4 Records whether or not comments are subsequently incorporated into the design (follow-up).

6.11 Quality Function

6.11.1 The responsible manager, along with all persons approving the revised documents, shall assure that the specified corrective actions have been taken on all revised documents and drawings. These documents and drawings include those that have been approved subject to incorporation of corrections, as well as those that have been disapproved and require review after the corrections are made. Incorporation of corrective actions shall be verified by the Project Manager or by directly reviewing the revised documents or drawings.

6.11.2 With the agreement of the Project Manager, the Quality Manager or  designee shall schedule and periodically review the design control process to determine if the requirements of the Quality program are being met. If he/she determines that operations do not conform to Quality program requirements, the Quality Manager or designee shall report this to the Project Manager for resolution. The Project Manager shall report back   to the Quality Manager when the situation has been corrected with a description of the method of correction employed. If the Quality and Project Managers cannot agree, the Quality Manager shall attempt to resolve the issue(s) with the Functional Manager. Unresolved issues between the Quality and Functional Managers shall be elevated to the Program Manager for resolution.
7.0 Records

After all reviews and approvals are concluded and design drawings issued, the responsible manager shall submit all quality records as a package to Project Records in accordance with Reference 3.1.6. The records, as a minimum, shall consist of the following:

· Design criteria documents
· Design calculations
· Pertinent input and results of computer programs
· Logs of controlling documents and drawings
· Completed forms from this procedure

· All Conceptual and Preliminary Design documents and drawings
· Final Design documents and drawings.

8.0 Forms, Exhibits, and Attachments
8.1 Forms

· DDO-211, Personal Log—Computer Calculation Control

· DDO-212, Design Change

· DDO-213, Design Document Control

· DDO-214, Design Drawing Control

· DDO-215, Distribution Control Log for DDO Approved Design Documents and Drawings

8.2 Exhibits

None.

8.3 Attachments

None.
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Design Change No: Requested by:

Design Item and Drawing Numbers

Summary Description of Change:

Reason for Change:

Effect on Schedule and Cost:

Detailed Description of Change (Cirele if applicable) See Summary Attached

Instructions for Performing the Change:

Prepared by: Date:
‘Task Manager Approval: Date:
Cognizant Organization Date:
Manager Approval:

Quality Manager Approval: Date:

DDO-212, Rev. 1 7/93(ksr)
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