NCSX Training Module 9

WBS Dictionary and Management Plans

Purpose and Time Needed for this Module:
This module is intended to how the NCSX Project does business – specifically, how the NCSX Project identifies the work scope and provides management plans to describe the overall processes used to manage the NCSX Project.  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 to two 45 minute sessions 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 NCX search engine => other search engines such as Google will not be able to access items on the Engineering Web.

The NCSX WBS Dictionary Web is located at:  
http://ncsx.pppl.gov/SystemsEngineering/WBS/WBS_index.htm
The Work Breakdown Structure (WBS) represents a product-oriented family tree composed of hardware, software, data, facilities, and services which result from systems engineering efforts during the development and production of system elements.  The WBS displays and defines the product(s) to be developed or produced, and relates the elements of work to be accomplished to each other and to the end product.  It provides structure for guiding multi-disciplinary team assignment and cost tracking and control.
The NCSX Management Plans Web is located at:

http://ncsx.pppl.gov/SystemsEngineering/Plans_Procedures/NCSX_Mgmt_Plans.htm
The NCSX Project has developed a series of management plans that describe the overall processes by which the NCSX Project will be managed.  Each plan is under revision control vs. formal configuration control.  In the document hierarchy, the Project Acquisition Execution Plan is the top-level plan that outlines the Project’s acquisition strategies and how they will be managed.  It is then followed on hierarchy by the Project Execution Plan (PEP) and then lower level systems engineering management plans.
The WBS Dictionary:
Each one-digit WBS element (e.g., Stellarator Core Systems, Ancillary Systems, Diagnostics, etc.) has a self-consistent WBS structure and a dictionary that is prepared by the WBS Managers and approved by them and the NCSX Project.  In general terms, the WBS Dictionary describes the overall scope of each WBS element.  This WBS dictionary provides the basis for more detailed planning.
A look at the WBS Dictionary for the Stellarator Core Systems (WBS 1) is indicative of the content of the WBS Dictionary:

http://ncsx.pppl.gov/SystemsEngineering/WBS/Current%20Version/WBS1_Dict_Rev3.pdf
 NCSX Management Plans:
There are two major NCSX Management Plans that are required by DOE Order 413.3 and approved by DOE:

· Acquisition Execution Plan (AEP) – now called the Acquisition Strategy by the latest version of 413.3.  The AEP provides a high-level business and technical management approach for achieving project objectives within specified resource constraints.  The NCSX Mission Need Statement prepared by OFES identified a range of acquisition alternatives.  The AEP then took these alternatives and documents an acquisition strategy that provides the basis for the Project to follow in its execution.  The AEP addresses approaches and plans to mitigate technical, cost and schedule risks.  The NCSX AEP has visibility and is approved by high levels in DOE.  The NCSX AEP is found at:

http://ncsx.pppl.gov/SystemsEngineering/Plans_Procedures/NCSX_Mgmt_Plans/AEP/NCSX-PLAN-AEP-00.pdf
· Project Execution Plan (PEP) – the PEP is also approved by DOE.  It summarizes critical information necessary to manage the execution of NCSX Project.  The PEP is developed using an integrated, systematic approach that ensures the NCSX project management systems are based on effective management practices that are robust and flexible enough to accommodate a project of the size and complexity of NCSX.  DOE Order 413.3 has specific requirements as to the content of a PEP.  The NCSX PEP can be found at:
http://ncsx.pppl.gov/SystemsEngineering/Plans_Procedures/NCSX_Mgmt_Plans/PEP/NCSX-PLAN-PEP-02-Signed.pdf
The Project has developed a series of management plans that describe the processes by which the NCSX Project will be managed:

· Systems Engineering Management Plan (SEMP) – the SEMP defines the processes, organization and procedures used by the NCSX MIE project to accomplish the systems engineering objectives.  The SEMP provides a concise overview of the systems engineering processes and systems that will be used to control the engineering design of the NCSX Project.  The most recent version of the SEMP can be located at:

http://ncsx.pppl.gov/SystemsEngineering/Plans_Procedures/NCSX_Mgmt_Plans/SEMP/NCSX-PLAN-SEMP-00-Signed.pdf
· Quality Assurance Plan (QAP) - Quality assurance requirements for non-nuclear facilities are described in the DOE order on quality assurance, DOE O 414.1A.  The PPPL Institutional Quality Assurance Plan referenced above has been approved by DOE for non-nuclear work performed at PPPL. The NCSX QAP integrates the PPPL Quality Assurance Plan with implementing PPPL and ORNL plans and procedures to assure that an appropriate quality assurance program exists for NCSX. Unless otherwise noted, NCSX plans and PPPL procedures will be used for all project work activities, independent of the site at which the work will be performed.  The most recent version of the NCSX QAP is located at:

http://ncsx.pppl.gov/SystemsEngineering/Plans_Procedures/NCSX_Mgmt_Plans/QAP/NCSX-PLAN-QAP-00_Signed.pdf
· Configuration Management Plan (CMP) – Configuration Management (CM) is an integrated program that ensures that the configuration is identified and properly documented and that changes to the configuration are controlled during the entire life cycle.  Baseline change control (technical, cost, and schedule) approval thresholds for Level 0 (Secretarial Acquisition Executive) and Level 1 (Program Secretarial Officer) are defined in Attachment 5 to this order.  Baseline change control for Level 2 (Federal Project Manager) and Level 3 (Project) are outlined in the NCSX Project Execution Plan (NCSX-PLAN-PEP). The PEP provides policy guidance for the overall planning and execution approach being used on the project and invokes this Configuration Management Plan (NCSX-PLAN-CMP) as the vehicle for maintaining the technical, cost, and schedule baselines for NCSX. The details of how this is achieved is contained in the CMP and its implementing procedure (NCSX-PROC-002, Configuration Control).  The CMP is located at:
http://ncsx.pppl.gov/SystemsEngineering/Plans_Procedures/NCSX_Mgmt_Plans/CMP/NCSX-PLAN-CMP_01.pdf  Will need to update when Rev 2 approved.

· Data Management Plan (DMP) - The purpose of DMP is to describe the process by which documents for the National Compact Stellarator Experiment (NCSX) Project will be stored and managed.  The vast majority of project documents will be created, stored, and be accessible electronically. These electronic records are subject to the same degree of configuration and revision control as those hard copy records stored in the PPPL Operations Center.  In addition, in order to maintain the records current, the electronic records on the NCSX Project Web  are automatically backed up periodically (at least weekly) by the PPPL Data Management and Retrieval Systems (NetBackup).  Since these records are subject to the same degree of rigor in maintaining them current, those records stored electronically on the NCSX electronic sites are considered to be remote locations  of the PPPL Operations Center. During the design and construction phase, these files (which do not duplicate files and records stored in the PPPL Operations Center) will be maintained by the NCSX Project.  Early in the Operations Phase of NCSX, it is anticipated that these files and records will be transferred to the Operations Center for control. The most recent version of the NCSX DMP is located at:
http://ncsx.pppl.gov/SystemsEngineering/Plans_Procedures/NCSX_Mgmt_Plans/DMP/NCSX-PLAN-DMP_01.pdf   Will need to update when Rev 2 approved.
· Document Records Plan (DOC) – the DOC defines the official documents and records for the design, fabrication, and construction stages of the NCSX Project, including commissioning prior to first plasma. This document defines the purpose, content, format, approval level, records retention requirements, and file/document naming convention for each document and record. The DOC meets the requirements of PPPL Policy P-015, Records Management, and GEN-023, Records Management.  The most recent version of the DOC is located at:

http://ncsx.pppl.gov/SystemsEngineering/Plans_Procedures/NCSX_Mgmt_Plans/DOC/NCSX-PLAN-DOC-02-Signed.pdf
· 
Interface Control Management Plan (ICMP) – the process of defining and managing interfaces on NCSX is called Interface Control and Management (ICM).  The ICM program outlined in this ICMP recognizes that the interface definition begins well before the start of conceptual design, but that the formal control and management process does not begin until the start of preliminary design.  The ICM program ends with project decommissioning.  Two key requirements of ICM are the:

· Technical efforts to arrive at mutually acceptable technical agreements and the preparation of supporting documentation of these agreements; and

· The administrative efforts to manage the generation of agreements and related documentation, including changes as the design evolves.

The most recent version of the ICMP is located at:
http://ncsx.pppl.gov/SystemsEngineering/Plans_Procedures/NCSX_Mgmt_Plans/ICMP/NCSX-PLAN-ICMP_00_Signed.pdf  Will need to update when Rev 1 approved.
· Reliability, Availability, and Maintainability (RAM) Plan - Experience has demonstrated that the design and commissioning of complex systems and devices with major technological advances will invariability have significant reliability deficiencies that could not be foreseen in the early design stages.  The NCSX is certainly one of the more complex and technologically advanced fusion concepts under development today.  The primary objective of the NCSX Reliability, Availability, and Maintainability (RAM) program is to instill the systematic design disciplines to minimize or perhaps eliminate reliability deficiencies.  From a reliability engineering perspective, the NCSX design incorporates all the classic hardware and system reliability risks associated with magnetic stresses and forces, electrical stresses, thermal stresses, vibration, moisture, and friction.  The primary NCSX design concern for reliability and maintainability is the close tolerances and design margins of major stellarator core components. The RAM provides an overview of this program and can be located at:
http://ncsx.pppl.gov/SystemsEngineering/Plans_Procedures/NCSX_Mgmt_Plans/RAM/NCSX_PLAN_RAM_00.pdf  
· Risk Mitigation Plan (RMP) - The NCSX Project will manage risks, where “risk” refers to factors within the Project’s control that threaten project performance.  There are three specific areas of risk that can be controlled and managed by the NCSX Project team and these are:
· Technical risk – the possibility that the product might not meet requirements;

· Cost risk – the possibility that the cost might exceed the target value; and 

· Schedule risk the possibility that the Project might take longer to complete than plan.

The RMP identifies the primary risk areas and risk mitigation strategies to be employed. The risk mitigation strategy has now evolved into three classes of risk:
· Category I – risk identified but no mitigation strategy yet identified;

· Category II – risk mitigation strategy implemented; and 

· Category III – risk retired.

The most recent version of the RMP is located at:

http://ncsx.pppl.gov/SystemsEngineering/Plans_Procedures/NCSX_Mgmt_Plans/RMP/NCSX_PLAN_RMP-00.pdf   
· Test and Evaluation Plan (TEP) - The purpose of  the TEP is to identify those tasks, documents, actions, reviews, and staff required to start up NCSX in a safe, efficient, and compliant manner in accordance with PPPL policies, directives, procedures and DOE orders. It is expected that many of the items required to successfully start up NCSX would occur in parallel with NCSX construction. These tasks include development of NCSX specific procedures and documents including the development of pre-operational test procedures (PTPs) and configuration of existing C-Site and D-Site subsystems to support experimental operations.  Due to the extensive physical and technical infrastructure at PPPL, the result of past and current MFE devices, the NCSX project has the opportunity to build upon existing site credits in the form of sub-systems and technical documentation for the cost effective startup and operation of the device.  Upon completion of construction, a Facility Start Up Integrated Systems Test Procedure will be executed to establish the readiness of the facility for First Plasma and subsequent experimental operations.  This plan provides an overview of the Facility Start Up Integrated Systems Testing Program, the approval process to proceed to First Plasma, and cost and schedule estimates for accomplishing that program. The most recent version of the TEP is located at:

TBD – Need to get latest TEP from Charlie Gentile.
· Experimental Plan (EP) - This document describes the Mission and Experimental Research Plan for the NCSX Project. The Mission is discussed as a set of research goals. The Experimental Research Plan is described to accomplish the mission in a phased approach, allowing a flexible investigation of the issues and building upon other research developments occurring in parallel. The diagnostics required to carry out the research plan are also discussed. It is expected that the details of the Experimental Research Plan will evolve as the construction and research proceeds. The final part of the EP  presents the plan for preparing for NCSX research.  The most recent draft of the EP is located at:

http://ncsx.pppl.gov/SystemsEngineering/Plans_Procedures/NCSX_Mgmt_Plans/EXP/Mission_v3.pdf  Will need to update when next draft updated.
· Radiation Safety Plan (RSP) – scope of plan not yet defined nor a draft prepared.
· Training Plan (TRNG) - The purpose of TRNG is to provides the general training requirements framework of the NCSX training program and how this training program will be implemented during the design, fabrication, and construction phases of the project. Operational training requirements will be addressed at a later time.  The most recent version of the TRNG is located at:

http://ncsx.pppl.gov/SystemsEngineering/Plans_Procedures/NCSX_Mgmt_Plans/TRNG/NCSX-PLAN-TRNG-01-Signed.pdf
· Cost and Estimating Guide (EST) - The purpose of the EST is to provide an overview of what is needed to develop the NCSX design cost and schedule estimate.  The specific attachments provide detailed guidelines and standard formats to be used in developing and documenting this cost and schedule estimate.  The goal is to produce a reliable cost and schedule estimate. Whenever feasible, bottoms-up estimates should be utilized, using manufacturing and supplier input, catalogue information, and experience from similar projects. The most recent version of the EST is located at:
http://ncsx.pppl.gov/SystemsEngineering/Plans_Procedures/NCSX_Mgmt_Plans/CS_Estimate_Guide/NCSX-GUID-EST-00-Signed.pdf


 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 6 – Electronic Models and Drawings

· Module 7 – Configuration Control Processes

· Module 8 – Interface Control Processes

· Module 10 – ESH & QA

· Module 11 – Supplier FTP Site and Postings

· Module 12 – Administrative Processes (Electronic Signatures, Style and Document Preparation Guidelines & File Naming Conventions)
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