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1.0 Purpose TC "Purpose" \f C \l "1" 
To describe methods, roles and responsibilities in the execution and control of manufacturing design and development planning process.

2.0 Scope

2.1 Departments

This procedure applies to Rolling Stock Engineering, with some responsibilities being integrated with Mechanical department, Materials Management and Purchasing.

2.2 Conditions

This procedure applies to all new products, materials and designs, equipment designs, systems and processes as well as equipment modifications, system modifications, manufacturing processes and contracted services.

3.0 Definitions

3.1 Functional Requirements – The end user performance requirements of the product. 

3.2 Design Requirements – Specific requirements of the product which must be 

met to ensure that the product meets stated functional requirements.  

Examples of design requirements include the following:

-  Strength



-  Hardness



-  Mean time between failures

-  Size




-  Air flow rate

3.3 Design Specifications – Information describing the physical characteristics of the product as well as the methods for manufacturing and testing the product.

3.4 Modification – Permanent change made to established equipment or process specifications. 

3.5 Development – Activities associated with creating or changing manufacturing processes, tooling or materials.

3.6 Design Review Team – Persons designated to conduct design reviews in accordance with this procedure.

3.7 Project Manager – Person responsible for implementing the design plan in accordance with this procedure.

4.0 Procedural Description

4.1 General

A. Design projects and material requirements are directed to a Project Manager by a Director of Rolling Stock Engineering.  Once assigned the project or task, the Project Manager performs the following:

-  Logs in the project if needed

-  Completes a Design Plan Form (where applicable)

-  Completes a Statement of Work Form (where applicable)

-  Submits expense MR (where applicable)

-  Submits Planned Procurement Transmittal (where applicable)

-  The project is conducted in accordance with the design plan including any design changes resulting from the design reviews.

-  All activities are documented on appropriate forms.

-  Sufficient notes are taken while building mock-ups or prototypes to   

   allow the process to be repeated.

-  Any design changes are controlled in accordance with section 4.12 of this procedure.

4.2 Design Reviews

A. Design Reviews (Design Review Form) are conducted as identified in the Design Plan (Design Plan Form) by the Project Manager to assess the acceptability of the design and ensure design verification, validation (Design Verification and Validation Form) and Failure Mode and Effects Analysis (FMEA Form) are performed when applicable.  General requirements for the design review include an evaluation of the following:

-  Adequacy of functional and design requirements.

-  Capability of the design to meet requirements.

-   Identification of problems and proposed solutions.

Specific areas to be reviewed during each phase are outlined in the respective design phase sections 4.5 - 4.10.

B. The Project Manager names the Design Review Team and determines the appropriate approvers for the project.  The Design Review Team may decide at any time in the project to modify the plan.  This may include repeating portions or all of any given phase.  Any changes to the Design Plan are documented on the Design Review Form and must address the following:

· Activities to be performed.

· Persons responsible for completing activities.

· Any additional testing and review requirements.

C. The Design Review Team may recommend terminating the design project at any phase in the design process.  Changes determined to proceed must be documented on the Design Change Request Form.  Terminated projects will be documented as such on the Design Review Form.

4.3 Project Termination

A. The Project Manager must notify the Sr. Director Rolling Stock Engineering of any project terminations.

B. Upon termination of a project, the following occurs:

1)
The Project Manager ensures the customer and all persons performing support activities are notified of the project termination.

2)
The Project Manager updates the status of the project in the


Project Log.

4.4 Project Initiation

A. Project Initiation Overview

A project may come to RSE in many forms, an AAMPS Catalog Revision e2202 form requesting material, an equipment design modification, a request to improve a component performance (AAMPS Catalog Revision e2202) and other miscellaneous requests.  If a project is expected to take more than eight man hours, the assigned Project Manager logs the project in and it is assigned a project number.

The Project Manager’s first task is to complete a Design Plan form when there will be design or modification activities requiring material acquisitions, drawings, specifications or FAI’s etc.  When materials will be required, after the design plan is completed, the project manager must complete a Material Requisition (MR) for all the materials needed to complete the project including mock ups, prototypes, and maintenance spares projected for one year from the project completion. The Planned Procurement Transmittal Form is used to help develop the material needs and is to material control and purchasing.

B. e2202 Requests

Projects may be initiated from the Request for AAMPS Catalog Revision form (e2202), which is in the eTrax business system, where material is not available in the AAMPS catalog system.

Projects also may be initiated from the Request for AAMPS Catalog Revision, form e2202, where field personnel believe a subject component needs improvement.   In each of these cases, the e2202 is routed to engineering where it is reviewed by a director and a determination made whether it will be logged in as a project and assigned a project manager.




C.  In-Process Activities


The Project Manager will determine the need for project design reviews, validation and verification based on his assessment of the scope, complexity, cost, and other considerations.  The Project Manager will record those determinations on the Design Plan Form along with members for the Design Review Team.  Approval signatures are required on all the design support forms to ensure adequate review and control. The Project Manager determines the appropriate approvals.

4.5 Design Review Process

A.  The diagram below shows a simplified overview of the full design process.  These phases are described in detail in the sections that follow:



B.  Not all of the above phases are required for all design projects.  Different approaches are needed for different projects, depending on the scope and complexity of the project. 

C. For each assigned design project, the Project Manager performs the following:

1)
Determines which phases of this procedure are required for the  


project. 

2) Documents this initial plan on the Design Plan Form.

3) Reviews the design plan with the Design Review Team to ensure the design plan is understood.



4.6
Phase 1 – Design Requirements




A.  The Project Manager establishes and documents preliminary design




     requirements to meet the following requirements:





-  Functional requirements of the user.





-  Cost considerations.





-  Regulatory and safety requirements.





-  Manufacturing constraints.





- Adequacy and capability of potential suppliers

C. Phase 1 Design review

1)
Prior to beginning the next phase, the Project Manager ensures a design review is conducted and documented on the Design Review Form.

2) The Design Review Team must include the RSE Director or his designee.

3) This design review will consist of ensuring the design requirements

address all functional requirements as well as any known constraints.

4.7 Phase 2 – Preliminary Designs / Calculations / Mockups

A.  The Project Manager develops and documents preliminary designs to meet design requirements.  These may include, but are not limited to, any of the following:


-  Drawings

-  Preliminary construction specifications (e.g., dimensions, materials of construction, etc.)


-  Control schemes, and or day, spot, shift plan

B. The Project Manager may build mockups to test or aid in the development of preliminary design specifications.  If a mockup is built, the Project Manager performs the following:





-  Documents the method, or pertinent information for building the





   mockup.





-  Document what tests are to be performed on the mockup.





-  Test the mockup and document the results of the test.

C. The Project Manager will verify and document that the design specifications meet the design requirements by performing one of the following, as deemed necessary:





-  Preliminary calculations





-  Building and testing a mockup, as described in the previous 





   paragraph.

-  Detailed review of the design specifications against the design requirements.

D. If the results of the design verification indicate changes need to be made to the design specifications, the Project Manager will refine and re-verify the design, as necessary.

E. Phase 2 Design Review

1)
Prior to beginning the next phase, the Project Manager ensures a design review is conducted and documented on the Design Review Form.

2) The Design Review team will include the following:


-  Project Manager


-  RSE Director or his designee


-  Customer (at the customer’s discretion)


-  Other representatives as determined by the Project Manager.

3) This design review will consist of ensuring the design functions and performs per customer and other applicable requirements.

4.8 Phase 3 – Design Refinement

A.  The Project Manager performs the following:

-  Updates the final drawings and specification as necessary, based on input from the previous design review.


-  Completes Project Plan form identifying material requirements.


-  Establishes requirements for manufacturing and test equipment.


-  Coordinates with the appropriate departments to develop and 


   compile all manufacturing and testing instructions.

B.  Phase 3 Design review

1) Prior to beginning the next phase, the Project Manager ensures a design review is conducted and documented on the Design Review Form.

2) The Design Review Team will include the following:

-  Project Manager

-  Production representative

-  Materials Management representative

-  Other representatives as determined by the RSE Director

3) This design review will consist of reviewing the following against the

functional and design requirements:

-  Updated design

-  Material specifications

-  Manufacturing and test equipment requirements

-  Manufacturing, test and inspection instructions

4.9 Phase 4 – Materials Procurement and Prototyping

A.  The Project Manager performs the following, as necessary:

-  Updates the design, as necessary, based on input from the   

    previous design review.


-  Procures materials, as necessary.





-  Procures manufacturing and test equipment, as necessary.

B.  The Project Manager performs and documents the following:


-  Builds a prototype


-  Tests the prototype against the following:



-  Design specifications



-  Design requirements



-  Functional requirements

C.  Phase 4 Design Review

1) Prior to beginning the next phase, the Project Manager ensures a design review is conducted and documented on the Design Review Form.

2) The Design Review Team will include the following:

-  Project Manger

-  The RSE Director or his designee

-  Production representative

-  Materials Management representative

-  Customer

-  Other representatives as determined by the Project Manager.

3) The Design Review will consist of reviewing the following against the functional and design development planning requirements: 

-  Updated design

-  Prototype construction and test results

4.10 Phase 5 – Design Validation, Verification and FMEA

A.  For designs, which are not going to be placed into production, the Project Manager performs one of the following as necessary to incorporate feedback from the previous design review:


-  Determines if design, components or systems are safety critical


-  Performs FMEA on safety critical components 


-  Builds a new product


-  Modifies the prototype


NOTE; This will be the final product, and subject to design 
validation and verification.

B.  For designs, which are going to be placed into production, the Project Manager performs the following:

1) Updates the design, including manufacturing and test instructions, as necessary to incorporate feedback from the previous design review.

2) Ensures all manufacturing and test equipment is capable of meeting 


the requirements of the process.

-  Determines if design, components or systems are safety critical
-  Performs FMEA on safety critical components and documents   

   the results on the FMEA Form 

3) Arranges to have Production fabricate at least one item using the 

latest product specifications and manufacturing and test instructions.

NOTE:  The Project Manager may also make any necessary modifications to the prototype, if it is to be delivered to the customer.

C.  If the project results in a new design (i.e., other than a manufacturing process modification or new production of an existing OEM design), the Project Manager validates the design by performing and documenting the following on the Design Validation Form.

1) Establishes test requirements and acceptance criteria to ensure the following: 





-  Design meets user requirements





-  Design meets safety and regulatory requirements.
-  Established manufacturing process is capable of producing product, if the design is going to be placed in production. 





   NOTE:  Validation testing will usually include actual or simulated





   intended use of the product.

2)   Test the first production model.

3)   Review the results of the testing to ensure that the requirements 
have been met.

4.11 Design Approval and Release to Manufacturing

A.  After all required activities for the last required phase have been  

      completed, the Project Manager performs the following: 

1) Ensures any work instructions or specifications are approved in

accordance with QMS Document Control Procedure.

2) Reviews the file to ensure all required documentation has been

completed correctly and included.

3) Forwards the completed project file to the RSE Director for review and approval.




B.  The RSE Director performs the following:

1) Reviews the completed file to ensure the following:

-  All required activities have been properly completed and 

   documented.

-  The design meets all established requirements.

2) Determines and documents what other approvers are required.

3) Completes and signs for approval on Document Control Transmittal

4)
Routes file and Document Control Transmittal for additional    

      approvals

5)   Forwards the fully approved design file to Document Control.




       6)   Updates the status of the project in the Master Project Log.

-  Each approver reviews the completed file, prior to signing for approval to ensure the following:

-  All required activities have been properly completed and 

   documented

-  The design meets all established requirements

After all required persons have approved the design file, Document Control files the design file.

4.12 Design Change Control

A.  Changes made to any element of the design and development planning that has already undergone formal design review are controlled with  design and development planning change control.

B.  The Project Manager performs the following:

1) Records the following information on a Design Change Request.

-  Description of the proposed change

-  Reason for the proposed change

-  Evaluation of the impact of the change on other activities in the

design and development planning process to include constituent  parts and product already delivered.

-  Additional testing or evaluation requirements

The Design Change Request Form must include sufficient detail to allow reviewers to adequately evaluate the request.

2) Submits the Design Change Request Form for review and approval.

B. The RSE Director performs the following:

-  Determines who reviews and approves Design Change Request  

   Form.

   NOTE:  This will normally be the same persons involved in initially reviewing the applicable component of design.

-  Determines to whom copies of the Change Request Form should be distributed.

C. Persons reviewing and approving the design requests ensure that all

issues within their responsibilities have been adequately addressed.

D. Once the change request has been approved, the Project Manager

performs the following:

-  Distributes copies of the Change Request Form to the necessary individuals.

-   Implements and documents the change.
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