NCSX Training Module 6

 NCSX Models & Drawings Processes

Purpose and Time Needed for this Module:
This module is intended to how the NCSX Project does business – specifically, how the NCSX Project handles electronic models and drawings.  The intent of this training module is NOT to make the student an expert in electronic model and drawing software programs, but rather to acquaint the student in what is available.  The instructor and student(s) will need access to the NCSX Project Web via a computer to see the specific web pages referenced.  It is anticipated that this topic will take require approximately one 45 minute session to complete.
Content:
The NCSX Project Home page should be the first point of contact for the vast majority of project information:  This site is directly accessible from the PPPL Employee Services page http://www-local.pppl.gov/  or via the following URL: http://ncsx.pppl.gov/.  The Project Web was the subject of Module 1.

The Engineering Web is accessible from the NCSX Project Web by clicking on the link labeled Engineering, which takes the user to the Engineering Home page.  The Engineering Home page is the gateway to the technical information used by project participants.  Exceptions are the electronic models and drawings in the ProE/INTRALINK System and those hard copies of run procedures and supplier submittals stored in the PPPL Operations Center.  Access to the Engineering Web is restricted to people logging in from the pppl.gov, ornl.gov, and doe.gov domains.  User name and password access is required outside those domains.  

Since this is a protected site, you must use the NCSX search engine => other search engines such as Google will not be able to access items on the Engineering Web.

Electronic Models and Drawings:
Background
PPPL is moving from hand created drawings to electronic drawings using a variety of PPPL-approved electronic drawing Computer Aided Design and Drawing (CADD) software packages.  

In addition to electronic models and drawings, there exist a large number of legacy vellum and other hard copy medium drawings that represent legacy equipment and systems.  New fusion experiments such as the National Compact Stellarator Experiment (NCSX) will most likely utilize existing legacy equipment, systems, and PPPL infrastructure to minimize the cost for these experiments.  These drawings shall retain their original numbers and be maintained in the PPPL Central CADD Design Center.  The PPPL Drafting Supervisor shall maintain control of these hard copy drawings.  This Pro/INTRALINK Users Guide only addresses the development, review and approval, and storage requirements of electronic drawings and models. 

There are five (5) key references pertaining to how the NCSX Project will prepare, approve, change, and document electronic models and drawings.  These are: 

· PPPL Engineering Procedure ENG-010 (“Control of Drawings, Software, and Firmware”) addresses the process to follow to create, change, check, and use drawings. 
· PPPL Engineering Standard ES-DRFT-001 (“Drafting/Cad Guidelines And Standards”) establish guidelines at, PPPL for the preparation and approval of drawings used for fabrication, installation, or repair.

· NCSX Guide on the ProE/INTRALINK System (NCSX-GUID-PRO/INTR) provides a basic primer on the operation of the Pro/INTRALINK database.

· NCSX Guide on FroTools is a PowerPoint tutorial on how to utilize the FroTools utility that allows users to access Pro/INTRALINK data through a web browser.
· NCSX Procedure 006 (“Control of NCSX Supplier and In-House Fabrication Information”) provides detailed step-by-step processes for developing preparing, approving, revising, and posting documentation (specs, SOWs, models and drawings, etc.) for either supplier contracts or in-house fabrication activities.
Electronic Drawing Packages
Currently two PPPL-approved CADD software packages are approved for use on the NCSX project.  For mechanical and facilities, the 2D or 3D Pro/Engineer (Pro/E) software from Parametric Technology Corporation (PTC) is the standard.  For electrical 2D drawings, the AUTOCAD software from AutoDesk, Incorporated is the standard.  . Other CADD software may be used with prior approval of the NCSX Engineering Manager, after coordination with the Head, Engineering and Technical Infrastructure Department.

ProE/INTRALINK Database
Drawings and models created using either the Pro/Engineer or AUTOCAD (or other approved CADD software) will reside electronically in the Pro/INTRALINK database.  This Engineering Standard provides the basic primer on the operation of the Pro/INTRALINK database.  This manual provides a basic primer in how to get started in running Pro/INTRALINK.  The National Compact Stellarator Project (NCSX) will be the first project at PPPL to use Pro/INTRALINK as the data management system for storing drawings and models electronically.  NCSX drawings and models will be prepared in these CADD programs in accordance with PPPL Engineering Design/Drafting Standard ES-DRFT-001 and Engineering Procedure ENG-010 “Control of Drawings, Software and Firmware”, with the exception that drawings developed by the applicable Oak Ridge National Laboratory shall have the ORNL title block.  Specific details on how to utilize the CADD programs are located in the NCSX Guide on the ProE/INTRALINK system (NCSX-GUID-PRO/INTR) located at:

http://ncsx.pppl.gov/SystemsEngineering/Plans_Procedures/Pro_INTRALINK_Users_Guide/NCSX-GUID-PRO-00-Signed.pdf 

This guidance document provides an excellent overview of the Pro/INTRALINK system and its major features as well as some specific guidance on its operation.  Major sections of the Pro/INTRALINK Guide include:

· Data Storage and Change Control Processes

· User Roles and Authority

· Baselines (i.e., Project Baselines vs. Pro/INTRALINK Baselines)

· Drawing Release Schemes

· Configuration Control of Electronic Models and Drawings

· A Primer on How to Run Pro/INTRALINK

· Details on Using the Database

· Release Levels

· Miscellaneous (e.g., promoting and demoting objects, the ProLocate feature, etc.)
· Annexes showing exact screen shots of the views a user might see

More detailed instructions for using the Pro/INTRALINK database can be found in the ProEngineering Operating Manual.

FroTools Database
FroTools is a web-based server application/utility that allows users to access Pro/INTRALINK data through a web browser.  One needs to have an INTRALINK account to access FroTools, but a separate license is not required.  The FroTools  database is a convenient source for posting the technical information (e.g., specifications and electronic models and drawings) necessary for completing in-house fabrication activities.  Alternately, the Pro/INTRALINK or Supplier FTP Site can be used.  FroTools can be accessed at:  http://pida.pppl.gov/ .
A FroTools Guide in the form of a PowerPoint presentation is a step-by-step tutorial on how to use the FroTools utility.  This guide may be located at:
http://ncsx.pppl.gov/SystemsEngineering/Plans_Procedures/FroTools_Users_Guide/FroTools%20Instructions.ppt
Electronic Processing of Electronic Models and Drawings
Any electronic model and drawing software package provides the capability to electronically review, comment, and approve electronic models and drawings.  While the specifics might slightly differ, the basic process is that once the electronic model/drawing is prepared and the required reviewers identified, the each reviewer (usually in series) will review, comment, or approve on the draft model/drawing.  If a reviewer does have comments, the electronic model/drawing typically reverts back to the preparer for resolution/correction and then the entire process repeats itself until all reviewers are in concurrence. Once that happens, for the NCSX Project, a pdf version of the drawing is created and the drawing is “signed” electronically in accordance with the processes outlined in the Pro/INTRALINK Guide and NCSX Procedure 005 (“Electronic Signatures”). For NCSX electronic Mechanical Drawings, only the NCSX Drafting Supervisor “signs” the drawings since the audit trail of electronic approvals is maintained within the Pro/INTRALINK database.  For NCSX electronic Electrical Drawings using the AUTOCAD software, both the reviewers and the NCSX Drafting Supervisor “sign” since a separate record of review is not maintained.
Changing Electronic Models and Drawings
Models and drawings are not considered to be “baselined” and under configuration control until they reach the “Release for Fabrication” level (e.g., Revision 0).  Until such time, the release levels (or ProE/INTRALINK “baselines”) should only be considered at a level of development that is still evolving.  ProE/InTRALINK release levels of Conceptual Design, Preliminary Design, and Final Design should only be reviewed as steps along the way towards a final “Release for Fabrication” status.  Under the Pro/INTRALINK system, a process of electronic review, comment, and approval of these interim steps is followed and documented, but from an overall Project perspective, the respective electronic model and drawing will not come under the processes outlined in ENG-010 or the respective NCSX configuration control plan and procedure until such time that it is “Released for Fabrication”. Once this happens, formal change control processes kick in.

ENG-010 defines the Engineering Change Notice (ECN) as the means of documenting changes to approved drawings.  While the NCSX Project will always use an ECN, in the majority of cases, unless specifically deferred, the over-reaching document will be the Engineering Change Proposal (ECP) as outlined in the NCSX Procedure 002 on configuration control.  However, if the ECP proposes changes to an electronic model or drawing, a unique ECN will be prepared and processed.  The NCSX ECN Form has only minor modifications specific to the NCSX Project (e.g., ECP number if applicable, etc.). Status of ECPs, ECNs and RFDs and copies of the appropriate ECP and ECN forms are available at:
http://ncsx.pppl.gov/SystemsEngineering/Config_Mgmt/ChangeCntl_Index.htm
Posting Electronic Models and Drawings
There are primarily two (2) sites available for posting approved electronic models and drawings.  Where one posts this information is typically dictated by whether or not the component/system will be fabricated by an external supplier or whether PPPL will perform the fabrication activities in-house.

· External Fabrication – the Supplier FTP Site is the single source of the most current supplier information.  A “read me” file is always available to define in detail each and every model and drawing and the most recent revision so that it is very clear what is the current information.
· In-House Fabrication – while the FroTools Database is the preferred site for posting technical information for in-house fabrication, the Supplier FTP Site can also be used.
NCSX Procedure 006 (“Control of Supplier and In-House Fabrication Information”) provides detailed step-by-step processes for the preparation, approval, and posting of fabrication information.
Other Modules
· Module 1 – Overview of the NCSX Web

· Module 2A - Overview of the Engineering Web (Part I)

· Module 2B – Overview of the Engineering Web (Part II)

· Module 3 – Specifications, Design Criteria, and Statements of Work

· Module 4 – Work Authorization Processes

· Module 5 – Design Review Processes
· Module 7 – Configuration Control Processes

· Module 8 – Interface Control Processes

· Module 9 – WBS Dictionaries and Management Plans

· Module 10 – ES&H , QA, & Other
· Module 11 – Manufacturing, Procurement, and Supplier Sites
· Module 12 – Administrative Processes (Training, Electronic Signatures, Style and Document Preparation Guidelines & File Naming Conventions)
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