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1 INTRODUCTION 

[image: image1.wmf]The National Spherical Torus Experiment (NSTX) is the world’s highest performance Spherical Torus (ST) research facility funded by the U.S. Department of Energy (DOE) Office of Fusion Energy Sciences (OFES) and is the centerpiece of the U.S. ST national research program.  Operational at DOE’s Princeton Plasma Physics Laboratory (PPPL) since 2000, NSTX is exploring the attractiveness of low-aspect-ratio tokamak or ST concept characterized by strong intrinsic plasma shaping and enhanced stabilizing magnetic field line curvature.  The NSTX Test Cell schematic is shown in Fig. 1.1.  

The NSTX 2nd NBI system as shown in Fig. 1.1 will greatly expand the NSTX plasma operational regime to help establish the physics basis for the next-step ST facilities. The present "Strategy for Management for the 2nd NSTX NBI Upgrade Project" describes the roles, responsibilities, and management interactions among the DOE Office of Science (SC), the DOE Princeton Site Office (DOE-PSO) and the Princeton Plasma Physics Laboratory and the approach PPPL will take to effectively manage the project. .  This draft Strategy for Management was prepared to be consistent with the intent of DOE order 413.3A, Program and Project Management for the Acquisition of Capital Assets..

The function of this draft Strategy for Management is to describe the management and project execution processes that have been approved by DOE management, prior to approval of the draft NSTX 2nd NBI Preliminary PEP, which will occur as an element of Critical Decision 1 (CD-1). The final NSTX 2nd NBI PEP will be approved as an element of Critical Decision 2 (CD-2). 

The DOE has identified the NSTX 2nd NBI Project as a Major Item of Equipment (MIE) Project as opposed to a Line Item construction project.  The differentiating factor between a MIE and a line item construction designation is that the project can be accomplished with little or no significant construction activities required.  It is not a Major System Project.  It has a ROM cost range of $? - ?M, as discussed in the CD-0 document.  Since the 2nd NBI has been envisioned at the time of the NSTX facility design and construction, no major building additions are required to accommodate the 2nd NBI; while there will be some changes in configuration within the NSTX Test Cell as shown in Fig. 1.1 (a), these changes will not affect the structural integrity of the existing facility.  In addition, most of the utilities necessary to support the 2nd NBI Project already exist on site.  The NSTX 2nd NBI project will involve working with low levels of tritium contaminant.  Activities involving potential radiological exposures will be conducted in accordance with existing PPPL radiological safety requirements, which are in compliance with relevant DOE rules including 10 CFR 835.  

2 MISSION NEED JUSTIFICATION/PROJECT DESCRIPTION

See the NSTX NBI CD-0 document.

3 PROJECT DESCRIPTION

The NSTX 2nd NBI project task is similar to the first NBI system installed in FY2000.  The project will largely utilize one of the existing four TFTR NBI systems.  The 2nd NBI will be installed at Bay K where a NBI port is already installed as a part of the original NSTX upgrade plan.  The electrical system utilizes the same design from the first NBI and will re-commission the NSTX 2nd NBI power systems.  The NSTX 2nd NBI High Voltage Enclosures (HVEs) will be moved from the TFTR Test Cell (TC) Basement into the NSTX Test Cell (NTC) along with the high voltage transmission lines as in the first NBI.   

The NBI Mechanical work scope is also largely similar to the first NBI system.  Sources from TFTR will be refurbished as being routinely done the first NBI.  The NSTX 2nd NBI Beam line will be rebuilt after decontamination (this decontamination scope is commented below) and transported from the TFTR Test Cell to the NSTX Test Cell.  The 2nd NBI support structure is similar to the first NBI.   The water rack and source platform from the existing systems will be salvaged and utilities (water, vacuum, cryogenics, services) will be installed with appropriate modifications.  The 2nd NBI duct (a vacuum duct assembly which connects beam line (BL) to the NSTX vacuum vessel) will be designed and built in accordance with the physics specification of the beam tangency radii.  This duct design is significantly more challenging compared to the first NBI, because of the grazing sight line of the outer most beam.  The vacuum vessel Bay K port stem area will be modified.  The new duct will require a new circular and rectangular bellows and an appropriate set of protective shields.  The new duct will also incorporate a vacuum pump duct and a vessel entry port.  

Prior to the 2nd NBI installation, the NSTX Test Cell Bay K area must be cleared which includes the Bay L pump duct, Bay K diagnostics, existing platforms, diagnostic and vacuum system racks, and gas injection system racks. Following installation of the second neutral beam installation, the vacuum pumping and gas injection control racks will be relocated and brought back to an operational state.  Diagnostic relocation is part of routine support of the diagnostic systems on NSTX and not part of this project. 

New work scope required for this 2nd NBI upgrade is the decontamination of the TFTR beam line (a large high vacuum stainless steel box enclosure which contains various NBI components including cryogenic-panels, beam dump, bending magnets, calorimeter, etc.) prior to refurbishment, which has the largest uncertainty in the project. The initial beam line had been used as a neutral beam test stand but not operated with tritium.  The 2nd beam line has been used in active service on TFTR during the TFTR DT (deuterium-tritium) campaign. These beams have been on continuous air purge to ameliorate tritium since TFTR was shutdown in 1997.  This decontamination effort will be initiated early in the project cycle to develop the techniques for decontamination and assess the extent of the contamination.  This is needed to develop an accurate cost basis prior to establishing the project baseline.  This decontamination work will take place in the appropriately equipped TFTR Test Cell where it is currently stored.  Techniques used during the very successful TFTR DT experimental campaign and the TFTR Decontamination and Decommissioning project will be used to remove as much residual tritium contamination as possible prior to use on NSTX.  The decontamination work scope will undergo a detailed review by  personnel who worked on the TFTR D&D Project.
4 MANAGEMENT STRUCTURE 

4.1 Organization and Responsibilities

Authority and responsibility for managing the DOE programs and facilities resides with the Secretary of Energy.  The Office of Science (SC) has been delegated responsibility for fundamental research programs in basic energy sciences, biological and environmental sciences, and computational science.  Specific responsibility for the NSTX 2nd NBI Project as a part of the on-going NSTX Project/Program is assigned to SC’s Office of Fusion Energy Sciences (OFES).

SC-OFES provides funding for the NSTX 2nd NBI Project directly to PPPL via approved financial plans within the NSTX Project/Program. The NSTX Project has assigned the Engineering and Infrastructure Department the responsibility to execute the NSTX 2nd NBI Project as shown in Fig. 4-1. Day-to-day oversight is provided by SC’s Princeton Site Office (DOE-PSO), with PPPL accountable to DOE for carrying out the NSTX 2nd NBI Project.  An Integrated Project Team (IPT) comprised of DOE and PPPL will accomplish this project. PPPL will establish a NSTX 2nd NBI Project  that will be responsible for all R&D, engineering, design, fabrication and installation of the new 2nd NBI.  Figure 4-1 shows the NSTX 2nd NBI Project including the DOE reporting structure and the relationship of the NSTX 2nd NBI Project to the NSTX Project.   Figure 4-2 depicts a preliminary NSTX 2nd NBI Project management structure including RLMs (Responsible Line Managers) and project control officer reporting to the NSTX 2nd NBI Project Manager.

[image: image4..pict]
Figure 4‑1  NSTX 2nd NBI Project DOE / OFES Organization Structure

[image: image2.wmf]
Figure 4‑2 NSTX 2nd NBI Project 

The following subsections describe the relationships between the elements of the organization and their responsibilities. 

4.1.1 U.S. Department of Energy (DOE)

Within the DOE, the responsibility for the NSTX Program resides in the Office of Fusion Energy Sciences (OFES).  OFES will also maintain executive level awareness of project progress, and an OFES NSTX Program Manager has been assigned.  

The OFES NSTX Program Manager (DOE-OFES) is:

· Responsible for programmatic guidance, including defining project objectives, scope, schedule and cost.

· Responsible for allocating project funding.

· Responsible for coordinating the organization and implementation of major project reviews (e.g. Physics Validation Review, Conceptual Design Review, etc.)

· Responsible for project oversight at an executive level.

The DOE-PSO has been delegated the responsibility of carrying out the NSTX Project and a NSTX Federal Project Director (DOE-PSO) is assigned who is responsible for:

· Planning and implementing, and completing the project using a systems engineering approach.

· Organizing and directing the Integrated Project Team (IPT) that is comprised of both DOE and NSTX 2nd NBI team personnel to implement and achieve the overall project objectives and goals.  

· Overseeing implementation of the project objectives, scope, schedule and cost, including:

· Overseeing the design, fabrication, environmental, safety, and health efforts, including risk management, performed by the PPPL team and their subcontractors, and other functions enumerated in the Project Execution Plan, in accordance with public law, regulations, and Executive orders.

· Serving as the point of contact between federal and contractor staff for all matters relating to the NSTX 2nd NBI Project and its execution.

· Performing all required project status reporting to DOE HQ organizations and database management systems.

· Evaluates and verifies reported progress; makes projections of progress and indentifies trends.

· Serving as the Contracting Officer’s technical representative.

4.1.2 Performing Organizations

4.1.2.1 Princeton Plasma Physics Laboratory (PPPL)

PPPL has overall responsibility for the NSTX 2nd NBI Project execution, reporting to DOE through the Associate Laboratory Director for Engineering and Infrastructure and the PPPL Laboratory Director. Project support in the areas of Quality Assurance and Environment, Safety and Health (ES&H) are provided by PPPL.  Major hardware procurements will be placed through PPPL’s procurement organization.

4.1.2.2
Princeton University

Princeton University as the managing institution for PPPL will provide a management oversight through the Dean of Research who will receive a monthly summary report by the PPPL Director.  Princeton University will also organize an external technical review of the NSTX 2nd NBI project including the cost and schedule prior to the DOE CD1, CD2 and CD3 reviews.  It will also hold external reviews as needed during the construction phase of the project.  Princeton University's Best Practice Office will define the Project Management training through its project management initiative.  

4.2 
NSTX Management Team

Key project positions and responsibilities are as follows:

4.2.1 Senior Laboratory Managers

4.2.1.1 PPPL Director

The PPPL Director has overall responsibility to DOE for the execution of the NSTX 2nd NBI Project.  The PPPL Director is supported by the Deputy Director for Operations in the execution of the NSTX 2nd NBI Project.
4.2.1.2 Engineering and Infrastructure Department
The Engineering and Infrastructure Department has responsibility for the execution of the project to meet technical performance on cost and schedule, which are determined with input from the NSTX Program and Project Heads. The Associate Laboratory Director for Engineering and Infrastructure is responsible overseeing the performance by the NSTX 2nd NBI Project Management Team and coordinating with the NSTX Program and Project Heads.
4.2.2  NSTX 2nd NBI Project Management Team

4.2.2.1 NSTX 2nd NBI Project Manager

The NSTX 2nd NBI Project Manager is responsible for the day-to-day execution of the NSTX 2nd NBI Project in a safe and cost-effective manner, in accordance with requirements, procedures and standards, as set forth in the PPPL contract with DOE.  This includes executing the technical, cost, schedule, project control, risk management, ES&H, and quality assurance aspects of the project within approved cost, schedule, and scope baselines, as defined in the Project Execution Plan and the contract.  The NSTX 2nd NBI Project Manager has primary responsibility for communication with the NSTX 2nd NBI Federal Project Director.  The Project Manager will instill a culture of personal accountability within the project team, focusing on driving schedule, without compromising safety and quality.  The NSTX 2nd NBI Project Manager will participate in the Princeton University's Project Management Initiative to train project managers and be certified by a third-party organization.  
4.2.2.2 Responsible Line Managers 

The Responsible Line Managers (RLMs) are responsible for carrying out NSTX  2nd NBI engineering design and fabrication activities in their respective disciplines. There are three RLMs: for Design and Procurement, for Construction (the Construction Manager) , and for Electrical Systems.  The Responsible Line Managers (RLMs) report to the NSTX NBI Project Manager as shown in Fig. 4.2.

4.2.2.3 WBS Managers

The project engineering work organization is structured according to the work breakdown structure (WBS) utilizing the original NSTX construction WBS structure. A WBS Manager is assigned at the optimal WBS level according to a risk based graded approach.  In some instances, this “optimal” level may be at WBS Level 2 and sometimes at a lower level (job managers or cost account managers). A WBS Manager is responsible for the execution of the work scope consistent with technical, cost, and schedule objectives. The WBS managers report to Responsible Line Managers. 

4.2.2.4 NSTX 2nd NBI Project Control Officer

The Project Control Officer reports to  the NSTX NBI Project Manager and is responsible for all project control and administrative functions necessary to support NSTX Project activities. 

The NSTX 2nd NBI Project Control Officer’s responsibilities include:

· Coordinating the development of project plans and administering the centralized Work Authorization system;

· Maintaining up-to-date NSTX cost and schedule baselines that are consistent with the technical baseline;

· Coordinating the preparation of statements of work, sole source justifications (as appropriate), the processing of requisitions, and tracking of procurements and subcontracts supporting the project;

· Establishing, maintaining, and monitoring project budgets and schedules to ensure consistency with project control milestones and funding;

· Operating the PPPL Project Control System (PCS) as the Project Control System for the NSTX Project.  

· Assisting the Project Manager in administering the operation of the NSTX  documentation, configuration management, requirements definition, and design description systems;

· Serving as the primary point-of-contact to the PPPL Business Operations Department; and

· Performing administrative functions such as space planning, facility maintenance coordination, travel approvals and vouchers, and overall personnel planning.

4.2.2.5 Engineering Support Team

The Engineering Support Team reports to the NSTX 2nd NBI Project Manager and is responsible for engineering support activities, including:

· Systems Engineering;

· Design Integration;

· Systems Analyses and Technical Assurance; 

4.2.2.6 Quality Assurance (QA) and Environment, Safety & Health (ES&H)

4.2.2.6.1Quality Assurance

An NSTX QA Engineer and an NSTX ES&H Engineer are assigned to support the NSTX  2nd NBI Project Manager.  The NSTX QA Engineer, with the support of the entire QA Division, will assist the project in meeting quality assurance/control objectives. Support tasks include:

· Preparing a project QA plan; 

· Assisting in the development of project procedures, policies, and other plans, as requested by project management; 

· Providing quality related services such as inspections and support of procurements; and 

· Performing both compliance-based and performance-based audits of the project and its associated plans and procedures.

· Coordinate DCMA inspections on project industrial subcontracts. Provide assurance to DOE-PSO of DCMA activity and deliverables.
4.2.3.6.2 ES&H Engineer

ES&H Engineer support responsibilities - The NSTX ES&H Engineer will assist the project in meeting ES&H objectives. These include safe execution of the project and producing a facility that will be safe to operate. The NSTX ES&H Engineer will assist in implementing PPPL ES&H policies and procedures. The NSTX ES&H Engineer will prepare any required National Environmental Policy Act (NEPA) documentation and a Safety Assessment Document (SAD).  

While their normal reporting relationship is to the NSTX 2nd NBI Project Manager, both individuals have a direct line of reporting to the PPPL Head of ES&H and Infrastructure for items involving overall QA and ES&H impact.
4.3
Integrated Project Team

The NSTX Integrated Project Team (IPT) is made up of key DOE and NSTX 2nd NBI Project Team personnel.  The IPT is led by the NSTX Federal Project Director.  While the makeup of the IPT will evolve as the project matures, the initial makeup of this cross-functional team for the project activities includes the following personnel:

· The NSTX Federal Project Director;

· The OFES NSTX 2nd NBI Program Manager;

· The Associate Laboratory Director for Engineering and Infrastructure;
· The NSTX 2nd NBI Project Manager;

· The NSTX Project Engineering Integration Manager.;

· The PPPL Procurement Manager;

· The NSTX Quality Assurance Manager;

· The NSTX ES&H Manager; and

· The NSTX Project Control Officer; 

Other DOE and NSTX Project Team and PPPL personnel may be added as the need arises in order to accomplish the NSTX 2nd NBI Project objectives.  For example, as the NSTX 2nd NBI Project nears ISTP, personnel with ISTP operational experience will be added to the team. 

5
WORK BREAKDOWN STRUCTURE (WBS) 

The NSTX 2nd NBI  Project has been organized into a preliminary Work Breakdown Structure (WBS). The final WBS, which will be developed to support approval of CD-2, will contain a complete definition of the project’s scope and will form the basis for planning, executing and controlling project activities. The WBS is structured to the following level classification:

WBS Level 1 – NSTX 2nd NBI Project

WBS Level 2 – Major Subsystem

WBS Level 3 – Specific Component of Major Subsystem

The preliminary Level 2 WBS is shown below.

	Level 1 2nd NBI Project

	Level 2 WBS 1. BL Decontamination

	Level 2 WBS 2. BL Refurbishment and Relocation

	Level 2 WBS 3. Source Refurbishment

Level 2 WBS 4. BL Auxiliary Services and Turbos

	Level 2 WBS 5. Torus Interface

	· Duct / Pump Port

· Bellows

· TIVs

· Port Modification

· Armor

	Level 2 WBS 6. Power System 

	· NBI Power Supply Modification

· NBI Control

	Level 2 WBS 7. Construction

	· Bay K and Bay L Components Removal and Relocation

· Other NBI related NSTX Test Cell activities

	Level 2 WBS 8 Project Management and Integration

	· Project Management

· Project Control

· System Engineering Management

· System analysis

· Design integration.

· Environment, Safety, and Health

· Integrated System Tests


.

6 RESOURCE PLAN

6.1 NSTX 2nd NBI Project Costs

As indicated in Section 1 of this draft Strategy for Management, the NSTX 2nd NBI  Project has been designated by the Department of Energy as a Major Item of Equipment (MIE) and will be funded with NSTX Operational Funds as well as Capital Equipment Funds.  As a result of this decision, the overall cost objective that encompasses all project work scope is measured in terms of the Total Estimated Cost (TEC). These TEC cost activities will be used to measure the performance of the NSTX 2nd NBI Project against its technical, cost, and schedule baselines.  CD-0 provides a cost range and funding profile for the NSTX 2nd NBI Project..
7 PROJECT BASELINES

The initial NSTX 2nd NBI Project scope, schedule, and cost baselines will be developed in the conceptual design phase of the project. The initial performance baseline will be established with the approval of CD‑2 in 2010.   

7.1 Project Scope Baseline

The configuration or technical baseline is the configuration/technical documentation formally designated at a specific time during the Project.  Configuration baselines, plus approved changes to those baselines, constitute the current configuration documentation.  Configuration baselines will be established at CD-2.  
7.2 Cost and Schedule Baselines

The cost and schedule baselines for the NSTX 2nd NBI Project will be established at CD-2.  The NSTX 2nd NBI Project resource-loaded schedule will provide the schedule and cost details for the Project’s performance measurement baseline. The Primavera Project Planner (P3) commercial scheduling module will be the standard software used for the NSTX 2nd NBI Project.   Even prior to CD-2, the NSTX 2nd NBI Project will utilize P3 as a tool to develop an integrated schedule to monitor progress and develop a consistent staffing plan.   There will be a minimum of three levels of detail starting with the Project Summary Schedule (Level 1). This summary level schedule will identify significant DOE and project milestones and summary logic for the entire project.

The other three levels of schedule are as follows and provide increasingly greater level of detail:

· Level II or Intermediate Schedules – will show major milestones and key tasks summarized by WBS, including key interrelationships.  

· Level III or Job Level Schedules – will be developed at the time of the project baseline.  

· Level IV or Working Level Schedules – depending on the needs of the project, detailed working level schedules are prepared as needed.  As critical tasks occur (e.g., complex hardware procurement, fabrication and installation tasks, etc.), activities that are covered in the Level III job schedules may be broken down into additional detail to allow for coordination of work by the responsible manager.  Level IV schedules may also be developed by cognizant job managers to aid in the performance and control of their jobs.  This level of schedule detail is normally not controlled at the same rigor as higher level schedules, but efforts are made to ensure continuity to established project milestones and Level III schedules.

8 CONTROL OF PROJECT BASELINES

8.1 Configuration Management Approach

Changes to the NSTX configuration, cost, and schedule baselines will be controlled using a disciplined, yet flexible configuration management approach. Changes to the baseline are carefully considered and evaluated for impact before proceeding.  Processes for effecting changes to the configuration, cost, and schedule baselines will be described in the Configuration Management Plan to be developed as a part of CD-1.

8.2 Change Control Process

The NSTX change control process ensures that changes to the NSTX new 2nd NBI design and requirements are properly identified, screened, evaluated, implemented, and documented. A formal procedure will be fully implemented after CD-2, though it will begin to be used starting at the CD-1 to oversee the change control process.

Once an Engineering Change Proposal (ECP) has been prepared and the impacts fully documented, the ECP will come before a project Change Control Board (CCB) that is comprised of senior members of the NSTX 2nd NBI Project management team.  CCB chaired by the NSTX 2nd NBI Project Manager or his designate will be established by the integrated project team during the conceptual design phase.  Other members of the CCB will be assigned as appropriate, but may include the following:

· Project Control Officer

· Engineering Integration Manager

· WBS Managers

· ES&H representative

· QA representative

· Other cognizant job managers impacted by the proposed change

The chairperson shall have the ultimate authority to recommend changes for the final approval; other board members act solely as advisors.

Once a proposed change is approved, the project will implement the change in a timely manner. An updated list of approved, disapproved, and pending changes will be maintained electronically by Project Engineering on the NSTX Engineering web site.

8.3 Change Control Levels

Changes to the NSTX configuration, cost, or schedule baselines will be classified according to their impact on the project.  The change approval levels are established consistent with the technical, cost, and schedule risk and are intended to feed into the higher-level DOE configuration change system. Program directed changes will be approved at an appropriate level as determined within the Office of Science. For project baseline deviations, 
Table 8‑1
 summarizes the performance baseline change authority for the Associate Director for Fusion Energy Sciences - Office of Science  (Level 1), the NSTX Federal Project Director (Level 2), and the NSTX Laboratory Project Manager (Level 3).
Table 8‑1 NSTX 2nd NBI Project Change Classification Matrix

	Change Level
	Approval

Level 
	Technical Scope
	Schedule
	Cost

	
	
	
	
	

	1
	Associate

 Director

for FES
	Changes to technical requirements and parameters that affect safety basis and operation function, but do not affect mission need objectives.
	Less than a 6  month increase (cumulative) in the orginal project completion date.
	Increase  of the original cost baseline.

	2
	NSTX  Federal Project Director
	Changes with ES&H impacts significant enough to affect the approved NEPA/EA documentation.
	<3 month increase (cumulative) in the orginal project completion date OR Change in DOE level 2 milestone.
	Changes requiring the use of contingency funds

	3
	NSTX  Project Director
	Changes not requiring DOE approval.
	All other changes to the performance measurement baseline schedules not requiring DOE approval.
	All other changes to the performance measurement baseline costs not requiring DOE approval.


8.4 Contingency Management Plan

The amount of contingency will be established at the beginning of the project based on a risk assessment performed as part of the cost estimating process. This will be done at CD-2. A formal risk-assessment methodology that considers technical, cost, and schedule risks at the subsystem level, is performed, using a high-medium-low risk classification.  The initial project contingency level will be approved by the Associate Director for Fusion Energy Sciences as the Acquisition Executive for NSTX at CD-2 as part of establishing the overall cost and schedule baselines.

Based on experience with similar projects, changes in scope of work and schedule, requiring the application of contingency, typically arise as a project proceeds. Changes involving the application of contingency must be approved by the NSTX DOE Federal Project Manager via the configuration control process. Cost and schedule baselines and remaining contingency will be adjusted upon approval of change proposals.

Each fiscal year, not later than the middle of the year, the NSTX 2nd NBI Project Manager will assess the status of authorized work, achieved milestones, and current and future risks, to determine how to apply remaining management reserve (See Section 10.2) funds under the 2nd NBI Project Manager’s control. They can be used to authorize as yet un-funded work planned for the current or future years, to fund approved changes, or a combination of these. This decision will occur early enough in the fiscal year to permit effective use of these funds, and will be presented as part of the annual mid-year project review meeting with DOE.

8.5 Value Management/Engineering 

Value Engineering (VE) is the systematic application of recognized techniques by a multi-disciplinary team to identify the function of a product or service, establish a worth for that function, generate alternatives through the use of creative thinking, and provide the needed functions to accomplish the original purpose of the project at the lowest life-cycle cost without sacrificing safety, necessary quality, and or environmental attributes of the project.  The NSTX Project will apply VE methodologies following a tailored approach to the formal elements of VE.  The NSTX approach has included:

· Using a multi-disciplinary team to identify and assess alternates;

· Following a systematic job plan;

· Identifying and evaluating function, cost and worth;

· Developing and evaluating new alternatives for required functions; and

· Developing and implementing recommendations.

The NSTX Project will apply value engineering methods from early in the design process, starting with the pre-conceptual design phase.  

9 PROJECT MANAGERMENT AND CONTROL SYSTEM

9.1 Project Management Systems Approach

The NSTX 2nd NBI  Project Manager will ensure that all project activities are properly controlled using PPPL’s Project Control System (PCS).  This system will be used as a management tool in planning and executing the project work scope and evaluation of schedule and budget performance.  The NSTX 2nd NBI Project Manager will report the status of progress and variance in the WBS elements monthly to the Associate Laboratory Director Engineering and Infrastructure, the NSTX Project Manager and the PPPL Director’s Office. 

9.2 Project Control System Overview

The NSTX 2nd NBI Project will use the existing PPPL Project Control System (PCS) as described in the PPPL Project Control System Description. This document was reviewed and approved by DOE in 1996.  The PPPL PCS satisfies the principles of project management and control systems outlined in this draft Strategy for Management and DOE Order 413.3A (“Program and Project Management for the Acquisition of Capital Assets”).  It is our understanding that DOE plans on certifying our EVMS in the next year, providing added assurance that the system meets DOE’s expectations.
9.3 Cost and Schedule Reviews

Nominally the Project will schedule quarterly reviews of Project status with the NSTX Federal Project Director and the OFES Management.  These reviews will focus on cost and schedule aspects of the Project.  At these meetings the project will report the status of the project in general and the cost variances that potentially impact the level of contingency in particular.  Progress on detailed planning will also be reported.  Every six months a bottoms-up estimate at completion (EAC) will be performed for the entire project.  This may involve the re-scheduling of work previously scheduled but not completed. This is done in order to ensure that the current performance measurement baseline remains up-to-date and consistent with the approved performance baseline parameters (TEC, completion date, etc.), and remains a reliable basis for budgeting, resource planning, and measurement of future performance. 

9.4 Reporting

Quarterly project reports to OFES will be prepared by the NSTX 2nd NBI Federal Project Director. All monthly PCS status will be provided to the NSTX Federal Project Director.  The data should include, but not limited to, the following:

· Actual cost of work performed (ACWP) - cumulative and incremental for overall project and lower tier WBS work packages

· Budgeted cost of work performed (BCWP) - cumulative and incremental for overall project and lower tier WBS work packages

· Budgeted cost of work scheduled (BCWS) - cumulative and incremental for overall project and lower tier WBS work packages

· Schedule variance (SV) and cost variance (CV) with explanation and planned corrective action

· Cost performance indices (CPI) and schedule performance indices (SPI) (cumulative and incremental) for overall project and lower tier 3 active WBS work packages.

· Cost and schedule contingency analysis reconciled against CV and SV with an updated risk registry changes

· Critical path analysis and near term ‘look ahead’

· Status of near term Level 2 milestones

Additionally, the NSTX Federal Project Director, and other members of DOE-PSO, will participate in scheduled status meetings as well as design reviews 
The DOE NSTX Federal Project Director is responsible for entering monthly performance data and narrative into the DOE Project Assessment and Reporting System (PARS) database.

10 FUNDS MANAGEMENT

10.1 Project Funding Mechanisms

NSTX/PPPL will be funded directly via DOE Budget and Reporting (B&R) line.  DCMA activity will be funded via interagency agreement between DOE-PSO and the DCMA. Funds will be transferred from NSTX’s B&R line to DCMA to be utilized in the execution of subcontract site inspections requested by the NSTX 2nd NBI Project. Participation of other organizations other than other DOE National Laboratories will be funded by PPPL through subcontracts.  All project work and expenditure of project funds will be centrally authorized and controlled by the project office via the PCS. The annual NSTX funding requirements will be updated each year by PPPL through their respective DOE Field Work Proposal (FWP) processes.

10.2 Management Reserve Funds

All funds authorized for the Project by the DOE Financial Plan will be disbursed to the NSTX Program Fund (PPPL). Management reserve funds are a portion of each year’s approved funding allowance that are set aside at the beginning of each fiscal year instead of being immediately used to authorize work.  Management reserve funds will be held in a unique management reserve account controlled by the NSTX 2nd-NBI Project Director. As needs arise, the NSTX 2nd-NBI Project Director will authorize disbursement of the management reserve funds to authorize as yet un-funded work scheduled for the current year or future years, or resolve approved changes arising within the current year’s authorized scope of work. Changes requiring the application of contingency, will be handled via the change control process defined in Section 8 and will, as stated there, require DOE Federal Project Director or higher DOE approval. As part of the reporting process, the NSTX 2nd NBI Project Director will report on management reserve disbursements regularly, and as part of the cost and schedule project review meetings, including the IPT meetings, with DOE, as well as the Associate Laboratory Director for Engineering and Infrastructure and the NSTX Project Head.

11 RISK MANAGEMENT  

The NSTX 2nd NBI Project will manage risks, where “risk” refers to factors within the Project’s control that both threaten and provide opportunities to improve project cost and schedule performance and the achievement of project technical objectives.  During all phases of the NSTX 2nd NBI Project, priority is placed on identifying and mitigating risks.  Risk mitigation activities are incorporated into the project’s cost and schedule baselines, as appropriate. Contingency is used to address realized risks.  A quantitative, probabilistic analysis of outstanding risks and estimating uncertainties is used to estimate the amount of contingency required.

While any member of the NSTX 2nd NBI Project Team is expected to identify risks that become apparent, the responsibility for risk management for the NSTX 2nd NBI Project rests with the NSTX line management.  The NSTX 2nd NBI Project Risk Management Plan with a risk registry will be developed consistent with the requirements in DOE 413.3a as an appendix to the Project Execution Plan (PEP) during the conceptual design phase of the project.  The risk factors and mitigation plans as necessary will be factored into the baseline cost and schedule. 

12 ACQUISITION STRATEGY 

The NSTX 2nd NBI Project Acquisition Execution Plan (AEP) will be issued and approved as part of the CD-1 approval process.  The NSTX 2nd NBI Project will follow the strategies and processes outlined in the AEP.  The key feature of the NSTX 2nd NBI Project acquisition strategy and planning is the procurement of critical components that comprise the NSTX 2nd NBI system.  Procured components will be assembled by Laboratory labor into the completed 2nd NBI system. All major procurements will be placed by the PPPL Procurement Department.

Since the majority of the other systems will primarily be upgrades and/or modifications to existing PPPL systems and structures, it is anticipated that simple build-to-print of fixed price procurements based on firm specifications are feasible.

During Final Design, the project, in conjunction with the PPPL Procurement organization, will develop a formal 2nd NBI Project procurement plan that identifies all planned procurements by type, dollar amount, key dates, and special requirements such as incentive, or shared savings, provisions.

13 DATA MANAGEMENT SYSTEM 

A system for controlling documents and drawings, adapted from existing PPPL document and drawing control systems using hard copy and electronic media, will be developed to ensure the organized and consistent treatment and format of NSTX documents including procedures, plans, memos, drawings, calculations, requirement documents, design documents, and procurement documents.  This system will utilize web-based file servers for rapid review, authorization, updating, and retrieval of documents and drawings.  The majority of project documents (other than drawings) will be made available from the NSTX web page. Drawings in electronic format will be accessed via the Pro/INTRALINK database. Legacy drawings only in hard copy can be obtained from the PPPL Drafting Center.  The NSTX 2nd NBI Project will develop a separate Document and Records Plan that identifies documents to be controlled on the project, including the document’s purpose, approval level, format, naming convention, and records retention requirements.  The NSTX Data Management Plan will describe the processes to be used for document and drawing control.  Processes for effecting changes to controlled documents will be described in the Configuration Management Plan.  All participants will be encouraged to use the project standards for documents of either the MAC or PC versions of Microsoft Word, Microsoft Excel, or Microsoft PowerPoint.

14 SYSTEM ENGINEERING AND TECHNICAL MANAGEMENT 

14.1 Systems Engineering

The Engineering Support organization has responsibility for implementing a systems engineering program on NSTX.  The systems engineering program includes the development and allocation of requirements; system design and verification; risk management; value engineering; configuration management; interface management; data management; and technical reviews.  The systems engineering program will be described in the Systems Engineering Management Plan (NSTX -PLAN-SEMP).

14.2 Quality Assurance

The NSTX Project QA Plan (NSTX-PLAN-QAP) will demonstrate how the existing PPPL Quality Assurance Plans and implementing policies and procedures, in conjunction with additional NSTX specific plans, policies, and procedures will satisfy the requirements of the DOE Order on Quality Assurance, 414.1A, and provide an appropriate level of quality on the project.  The Defense Management Contract Agency (DCMA) will augment the PPPL QA organization by providing written audit reports to PPPL staff on subcontract site visits.

14.3 NEPA Documentation And Safety Assessment

The NSTX Project will comply with the requirements of the National Environmental Policy Act (NEPA) and its implementing regulations prior to taking any action on the proposed project that would have an adverse environmental effect or that would limit the choice of reasonable alternatives.  The NSTX 2nd NBI project will involve working with low level tritium contaminant.  However, the level of tritium contaminant is relatively modest compared to the TFTR D&D project.  Activities involving potential radiological exposures will be conducted in accordance with existing PPPL radiological safety requirements, which are in compliance with relevant DOE rules including 10 CFR 835.  It is expected that a Categorical Exclusion (CX) under Appendix B to Subpart D of the DOE NEPA Implementing Procedure Rule (10CFR1021) will be requested from the Princeton Site Office for the NSTX 2nd NBI project.

15 INTEGRATED SAFETY MANAGEMENT PLAN 

PPPL follows the institutional Integrated Safety Management Plan (ISM) that has been approved by DOE.  The NSTX Project intends to follow that ISM and to adopt this plan as its own for the conduct of NSTX work performed at PPPL.  

ISM at PPPL is comprised of:

· The governing policy that safety be integrated into work management and work practices at all levels.

· The distinct policies, programs, procedures, and cultural beliefs that PPPL has developed as the structure that PPPL workers utilize in fulfilling PPPL’s environmental, safety, and health responsibilities. 

The NSTX Project will incorporate ISM into its management approach as follows:

· By accepting responsibility for safety as a line management responsibility. The NSTX 2nd NBI Project Manager is responsible for safe execution of the project.

· By following PPPL procedures for work planning (e.g., ENG-032, etc.), where applicable. These procedures including the JHA (Job Hazard Analysis) incorporate the ISM core functions of folding safety into the work planning, establishing appropriate controls, operating within established parameters, feedback.  The “core functions” of ISM include the following 5 step process:

· Defining the scope of work;

· Analyzing the hazard;

· Developing and implement hazard controls;

· Performing the work within these controls; and

· Providing feedback and continuous improvement to this process.

Where project-specific procedures must be developed, ISM principles will be incorporated into them.

NSTX 2nd NBI Upgrade Project

Appendix A:

Application of NCSX Lessons Learned

A Lessons Learned study was conducted by PPPL and Princeton University (PU) to better understand issues that led to cost and schedule variances on the National Compact Stellarator Experiment (NCSX) and to establish corrective actions to prevent reoccurence of similar problems in future projects. This appendix describes how solutions to the the NCSX Lessons Learned will be applied to support the NSTX Upgrade Projects.

NCSX Lesson Learned 

1. Complete requisite R&D and designs prior to establishing a baseline. 
NSTX solution: 

The complex geometry and tight fabrication tolerances of NCSX created unique engineering and assembly challenges. It was found that R&D and design needs to be sufficiently completed to establish a sound technical basis for the cost and schedule estimates.  The  NSTX 2nd Neutral Beam Injection (2nd NBI) on the other hand is considered to be largely similar project to the 1st NBI project on NSTX which was performed on schedule and budget in 1999-2000.  The decontamination scope is significantly less than that of the TFTR D&D project which was also completed on schedule and budget.  The decontamination issues will be addressed in the early phase of the project phase.  Accordingly, NSTX 2nd NBI project will perform the necessary design and R&D prior to CD-2 to indentify any potential issues and make sure that tolerance and decontamination requirements are well defined prior to defining the cost and schedule baseline.  
NCSX Lesson Learned 

2. Implement rigorous, disciplined, and realistic cost estimating techniques early on.
NSTX solution: 

The formality of estimating cost and schedule was insufficient during the early years of the NCSX project.  For the NSTX 2nd NBI project,  the cost and schedule baseline will be defined at Critical Decsion 2 (CD-2).  Prior to NSTX requesting CD-2 approval  a WBS defining all the elements of the upgrade project will have been established.  Preliminary design reviews (PDRs) for all WBS elements of the upgrade project will be held.  These PDRs will take place after all design issues have been addressed, including any necessary research and development or prototyping, and the design has matured enough to allow sufficient information for the development of the Performance Baseline.  The Performance Baseline will include cost and schedule estimates for the full scope of the project using standardized cost and schedule methodologies which will include the basis for all estimates.  Risks will be identified and classified with appropriate contingencies applied.  These preliminary designs will be reviewed by both internal and external experts and their comments will be addressed prior to review of the proposed Performance Baseline by the DOE Office of Project Assessment (OPA) in preparation for submittal of CD-2.  During the conceptual design process and prior to CD-1 cost estimates will be developed for all WBS elements and reviewed both internally and by an expert external review team to insure that the cost basis for the estimates is sound.
NCSX Lesson Learned 

3. Conduct regular bottoms-up estimates to complete (ETC) to identify and address cost and schedule issues.

NSTX solution: 
After the approval to start construction, the NCSX Project did not perform thorough ETC updates on a regular basis causing inability to recognize and resolve cost and schedule issues in a timely fashion.   As part of the monthly statusing process, the NSTX 2nd NBI Project Cost Account Managers/PPPL Job Managers will be required to validate their EACs.  In addition a comprehensive bottoms-up estimate by the Cost Account Manager will be performed each 6 months to insure that ramifications of future work are scrutinized.

NCSX Lesson Learned 

4. Develop and execute an effective risk management plan early on. 
NSTX solution: 

The late introduction of a rigorous risk analysis on the NCSX Project was identified as a root cause for a significant increase in cost and schedule late in the project cycle.  The use of formal risk and opportunity assessment techniques, based on a risk register and analysis of the tasks at the appropriate WBS level will be introduced early in the NSTX 2nd NBI project cycle to establish cost and schedule contingency requirements.  During all phases of the NSTX 2nd NBI Project, priority will be placed on identifying and mitigating risks.  Risk mitigation activities will be incorporated into the project’s cost and schedule baselines, as appropriate and contingency will be used to address realized risks.  While any member of the NSTX 2nd NBI Project Team is expected to identify risks that become apparent, the responsibility for risk management for the NSTX 2nd NBI Project rests with the NSTX 2nd NBI Project line management.  The NSTX 2nd NBI Project Risk Management Plan with a risk registry will be developed consistent as an appendix to the Project Execution Plan (PEP) during the conceptual design phase of the project.  The risk factors and mitigation plans as necessary will be factored into the baseline cost and schedule. 
NCSX Lesson Learned 

5. Develop, maintain, and execute a staffing plan.

NSTX solution: 
The NCSX Project was delayed due to inadequate staffing level due to several interconnected factors.  Accordingly, the NSTX 2nd NBI Projcet will develop and maintain a staffing plan early in the project identifying the specific individual’s name, where appropriate, to insure that adequate resources are identified and assigned to support the tasks on the projects resource loaded schedule.

NCSX Lesson Learned 

6. Recognize the cost and schedule implications of using high technology tools at or near their capability limits.
NSTX solution: 

The NCSX device represented a one of the kind experimental facility with unprecedented complexity and tolerance requirements ever undertaken by the US fusion facility project team.  Accordingly, many high technology tools were utilized at or near their capability limits.  In comparison, the NSTX 2nd NBI project is similar in complexity to the existing NBI on NSTX where it benefits from decades of design, contruction, and operational experience on TFTR and NSTX.  The NSTX 2nd NBI Project therefore will largely utilize well tested coventional technology tools for its project needs.  Nevertheless, the NSTX 2nd NBI project will be open minded in considering utilization of new technology tools if they will lead to an improved cost and schedule and/or an improved product quality.  In that event, the project will consult/recruit more experienced users of the technology and all tools be validated before their utilization.  Such capabilities if selected will be confirmed prior to its implementation. 

NCSX Lesson Learned 

7. Develop strong ties with external resources in key technology areas, including those outside of your area of expertise. 
NSTX solution: 

The conceptual, preliminary, and final design team members and respective review team members will include experts in key techonology areas from universities, industry and DOE national laboratories.  The comments from the review team will be addressed prior to the DOE-OPA reviews of the NSTX 2nd  NBI Project. In addition, Princeton University will provide technical and project management oversight throughout the project’s history. This will insure that the outside independent expert comments and recommendations are addressed and resolved.

In addition, Don Rej, who has completed his assignment on NCSX and has returned to LANL, will provide valuable expertise and mentoring to both the NSTX- CS and NSTX 2nd NBI Project Managers as well as the PPPL management by helping PPPL management ensure that we have the mechanisms and the management commitment to meet cost and schedule targets, have the necessary expertise assigned to the project to succeed; and have the disciplined, rigorous implementation of project management policies through processes that focus on results. He will advise us on our processes to evaluate and confirm cost estimates, including the estimates' basis and level of detail, associated risks, and contingency planning in the event of unexpected events; planned schedules and how schedules could affect cost estimates; the appropriateness of the project's business management, including organization, project controls, staffing, risk mitigation, quality issues, and environmental and safety compliance issues; and the actions taken to address previous issues or recommendations from past reviews. We anticipate that Don Rej will participate in the monthly project reviews and spend up to 0.10-FTE in this role.
NCSX Lesson Learned 

8. Build a strong, effective project management organization early.
NSTX solution: 

The NSTX 2nd NBI Upgrade Project is assembling a strong, effective project management organization at the early stage of this project at the time of the CD-0 approval.  NSTX 2nd NBI  Project Manager has decades of engineering management experience and in particular on the NBI systems on TFTR and NSTX.  The NSTX NBI Integration Engineering Manager was in charge of the first NSTX NBI construction and operations since 2000.  The first NBI Project was completed on schedule and on budget in 2000.  The vitae of the project manager, the RLMs for the project, and the project control officer are listed in Appendix B.  In addition The NSTX 2nd NBI Project Manager will participate in Princeton University’s Project Management Initiative, which will provide additional training  and he will be certified as a Project Manager by a third-party organization.  .  

NCSX Lesson Learned 

9. Communicate and act.
NSTX solution: 

The NSTX Project will schedule quarterly reviews of Project status with the NSTX DOE-PG Federal Project Director and the OFES Management. At these meetings the project will report the status of the project. Every six months a bottoms-up estimate at completion (EAC) will be performed for the entire project.  This is done in order to ensure that the current performance measurement baseline remains up-to-date and consistent with the approved performance baseline parameters (TEC, completion date, etc.), and remains a reliable basis for budgeting, resource planning, and measurement of future performance. The NSTX 2nd NBI Federal Project Director will prepare formal quarterly project reports to OFES with input from the PPPL NSTX NBI Project Manager. Monthly Project Control System (PCS) status will be provided to the NSTX Federal Project Director, which will include all standard Earned Value Management System (EVMS) indices as well as critical path analysis. The NSTX The 2nd NBI scope is largely similar to the 1st NBI project on NSTX which was performed on schedule and budget in 1999-2000.  The decontamination scope is significantly less than that of the TFTR D&D project which was also completed on schedule and budget.  The 2nd NBI Project Manager is responsible for briefing the Associate Director for Engineering and Infrastructure, the PPPL Director, the PPPL Deputy Director of Operations.  The PPPL Director is responsible for briefing the Princeton University Dean for Research.

In addition the NSTX Project plans on assembling an Integrated Project Team, led by the Federal Project Director, comprised of members of both DOE and key members of the NSTX 2nd NBI upgrade project organization that will report progress and issues on a monthly basis to the DOE Associate Director of Science for Fusion Energy Sciences (FES).

 Appendix B:

Brief Background Description of NSTX 2nd NBI Project Managers

[image: image3.wmf]
NSTX 2nd NBI Project Management Team is shown in the figure above.  The Project engineering management team members have decades of engineering management experience.  The Project Manager and the Ingegration Engineering Manager have an extensive engineering management experiences on the NBI systems on TFTR and NSTX.  They were also in charge of the first NSTX NBI construction where the project was completed on schedule and on budget in 2000.  A brief background information of the project managers are provided below.  

Associate Laboratory Director for Engineering and Infrastructure: Michael Williams – Mr. Michael Williams has 32 years of engineering and management experience at PPPL, with specific expertise in the design, construction and operation of world-class experimental fusion devices. Highlights of his career include the management of the NSTX engineering and construction, which was completed on budget and six weeks ahead of schedule. More recently, he oversaw the dismantlement and decontamination of the Tokamak Fusion Test Reactor (TFTR), which was completed on schedule and $3M under budget. Following recent project management deficiencies, Mr. Williams has been instrumental in developing methodical project management and risk management processes and tools to improve oversight of complex projects. He will leverage this experience and lessons learned to ensure all projects at PPPL are managed in a disciplined fashion to rigorous standards. His experience includes 10 years working on neutral beams, including development and operation of the TFTR Neutral Beam facility, which is still the largest neutral beam heating system (40 Million Watts). Invented “decel conditioning” for low power discharge cleaning of ion source accelerators. Discovered the need for capacitive compensation of resistive gradient grid networks, thus eliminating the requirement for arc modulators. Oversaw Radio Frequency (RF) heating and magnetic power systems at PPPL for 20 years, which support all the experiments. In 1991, became Head of the Engineering Department, responsible for all engineering functions at PPPL. Received multiple awards including: Outstanding Accomplishment Award from the American Nuclear Society Fusion Energy Division in 2000 and a DOE Certificate of Appreciation in 1999. His responsibilities were broadened to include facilities/infrastructure. From 1997, Mr. Williams was Deputy Division Head for NSTX, responsible for construction of the NSTX project on budget and 6 weeks ahead of schedule. Oversaw D&D of TFTR on time and $3M under budget. Received certificate of recognition for ISMS in 1999. Received award from the Institute of Electrical and Electronic Engineers Fusion Technology in 1993. Received Kaul Foundation Prize for Excellence in Plasma Physics Research and Technology Development from Princeton University, and the Excellence in Fusion Engineering Award from Fusion Power Associates in 1999.  Mr. Williams completed courses in project management in 1989 and 2004 and participated in a DOE Workshop on Project Management in 2006.

2nd NBI Project Manager: Al von Halle - Mr. von Halle, with over 28 years experience in fusion engineering, manages the Electrical Engineering Division of the PPPL Engineering Department.  His division is responsible for the design, maintenance, and operation of the Laboratory’s experimental power systems, facility AC power systems, plasma heating systems, and electrical/electronic engineering. In addition, Mr. Von Halle manages the operations engineering function of the National Spherical Torus Experiment (NSTX), working to provide high system availability and a safe work environment. In this capacity, he provides coordination between engineering and physics operations to make the best use of allotted run time and maintains the general operating procedures that define NSTX start-up, operations, and training requirements.  During operation of the PPPL Tokamak Fusion Test Reactor (TFTR), Mr. von Halle managed the TFTR Heating and Fueling Division. This group was responsible for the operations and engineering of the TFTR neutral beams, the energy conversion systems, the ion cyclotron range of frequencies power systems, and the tritium systems. These technical systems routinely operated at or beyond original design criteria, maintaining an impressive machine availability of more than 85 percent through to the final night of operations. Safe operation of the TFTR systems in tritium was demonstrated with over 950 kCi of tritium processed during the experimental life of this device. Upon conclusion of TFTR operations, Mr. von Halle was responsible for organizing the safe shutdown and subsequent caretaking of the facility.  Mr. von Halle came to PPPL in 1980 from the Electro-Flyte Division of the Black Clawson Company, manufacturer of custom-engineered DC motor drive systems.  At Black Clawson, he was responsible for the design of DC static drive systems for the paper and plastics industries, and managed the engineering services group, which included field service engineers, technical writers, and customer training programs. He provided technical training for sales and service engineers operating worldwide, and designed and conducted training programs for users of Black Clawson equipment. Mr. von Halle earned a BSEE degree from the Milwaukee School of Engineering in 1972.  He completed courses in project management in 2004.
Integration Engineering Manager and NBI System RLM: Tim Stevenson - After earning a BSEE degree and minor degree in Economics from Lehigh University, and after several subsequent years experience working on designs for original equipment manufacture of surface mining equipment, Mr. Tim Stevenson joined the PPPL in 1984 as an Electrical Engineer assigned the role of TFTR Neutral Beam Operations Engineer working on the upgrade, operation, and maintenance of high voltage NB supplies for TFTR experiments.  In 1992, Tim took over Neutral Beam Operations and led the group through the Deuterium-Tritium phase of TFTR to project completion.  This very successful phase of TFTR set then world records in positive ion beam injection, fusion power, and plasma temperatures.  Within that same timeframe, Mr. Stevenson led a conceptual design team to produce a 1000 second NB upgrade to the TFTR beams for the TPX project.  After TFTR, Mr. Stevenson took over Experimental Heating Systems, including both NBI and RF.  For NSTX, Tim managed the preparation of the NSTX Test Cell and environs for the new project and led the design and upgrade project to install a Neutral Beam Injector (the first NBI on NSTX), which became operational in 2000.  Since then Mr. Stevenson has managed Heating Systems and NBI Operations and also serves as an NSTX Physics Operator performing experiments.  He also serves as an Engineering Department Design Review Chairman on control systems, power, electronics, diagnostics, and other reviews.  Mr. Stevenson also participates and manages the PPPL Work Planning Review Board overseeing all work performed at the laboratory. In addition to other safety and management training, he completed a project management seminar offered for PPPL managers.
Decontamination RLM: Charles Gentile - Charles Gentile is the Head of The PPPL Tritium Systems and concurrently the Principal Investigator (PI) at PPPL for the High Average Power Laser (HAPL) direct drive reactor core design. Additionally he is the PPPL PI for the development of the Miniature Integrated Nuclear Detection System (MINDS).  His career spans > 30 continuous years in the field of nuclear research, fission power production, radionuclide production, magnetic fusion energy (MFE) research, and inertial fusion energy (IFE) research.  He has worked in the commercial nuclear power sector in both PWR and BWR facilities.  Post graduation from the University of Buffalo where he studied the effects of ionizing radiation on complex biological and chemical systems he joined the research staff at the 2 MW Nuclear Science Technology Facility (NSTF) open pool reactor where he investigated radionuclide production, and performed (neutron activation) material testing.  In the nuclear power sector he held vital access supervisory positions at; The Maine Yankee Nuclear Power Station, The Salem Nuclear Power Plant (Unit 2), The Oyster Creek Nuclear Generating Station, and The Shoreham Nuclear Power Station (SNPS), where he was a member of the Nuclear Engineering / Nuclear Licensing Division responsible for the startup and commissioning of SNPS.  During his tenure at PPPL he has held the position of Chief Operations Engineer on the Tokamak Fusion Test Reactor (TFTR). During TFTR D-T nuclear operations he maintained Q security clearance, and was responsible for managing a team of twenty-one supervisors, operators, and technicians for tritium handling, plasma exhaust processing, and cryogenic isotope separation.  He is the recipient of the Thomas Alva Edison Patent Award, granted by the Research and Development Council of New Jersey.  He has published > 35 peer reviewed journal articles germane to the topics of; the fusion nuclear fuel cycle, nuclear detection, nuclear (beta) imaging, plasma surface interfaces.  He is a member of the American Nuclear Society (ANS), a plenary member of the American Health Physics Society (HPS), and has held elected and national executive positions in these organizations. 
Fabrication RLM:  Lawrence E. Dudek - Mr. Larry Dudek has over 25 years engineering experience in magnetic fusion energy research at Princeton Plasma Physics Laboratory (PPPL) and is currently Division Head of the Fabrication, Operations, and Maintenance Division in the Engineering and Infrastructure Department. While at PPPL, he made major contributions to the fabrication and assembly, and to engineering for neutral-beam heating, diagnostics, and deuterium-tritium (D-T) systems.  Mr. Dudek was assigned as National Compact Stellarator Experiment (NCSX) Construction Manager to oversee the component fabrication, Modular Coil Assembly, and Field Period Assembly.  As Construction Manager for the National Spherical Torus Experiment (NSTX) in 2001-02, he managed resources to successfully complete the planned maintenance and system upgrades (OH Coil Repair, Center-stack Divertor modification, Passive Plate modifications, Thomson Scattering installation and Center-stack Ceramic Break Upgrade) on schedule and within budget. He also developed a plan to modify the center-stack divertor flange without disassembly using in-situ machining techniques.  Mr. Dudek managed and supervised fabrication and installation of the tritium purification system for the Tokamak Fusion Test Reactor (TFTR).  This cryogenic distillation system was built by the Canadian Fusion Fuels Technology Project and was the first major installation of a PPPL tritium system.  It was also the first closed-cycle tritium fuel system used in a fusion reactor.  Mr. Dudek saved PPPL in disposal costs by redesigning the Laboratory's tritium shipping containers.  The design was so well received that several other national laboratories have asked PPPL to fabricate the containers for them.  He designed, fabricated, and installed the Poloidal Rotation Diagnostic on TFTR. Specifications called for optical alignments greater than 1 part per 1000 in several degrees of freedom. When installed, the diagnostic exceeded these alignment and performance requirements and set state-of-the-art standards for this measurement. Mr. Dudek completed the installation of tritium-compatible HVAC modifications for TFTR. He developed methods to reduce modification costs by 20%. Mr. Dudek is author or co-author of over 30 published papers dealing with fusion process systems, diagnostics, operations, and fabrication methods. He received an MBA from Rider University in 1979 and a BSME from Lafayette College in 1975. He is a licensed Professional Engineer in the State of New Jersey.  

Construction RLM: Erik Perry - Mr. Erik Perry, who was the project manager for the very successful TFTR D&D Projectat PPPL (Princeton University Plasma Physics Laboratory), is the Construction Branch Head at PPPL.  After working at Lockheed Missiles and Space Company, he joined the staff at PPPL in 1977.  He has more than 33 years' experience in the design, fabrication, installation, and testing of large, one-of-a-kind, high-technology devices. This experience includes analytical and hands-on work, as well as management from the design through installation phases of a project. Mr. Perry was the Construction RLM for the NSTX facility project, which was completed successfully on schedule and on budget in 1999.  He also managed the construction aspect of the subsequent NSTX upgrade projects. He made major contributions in the construction activities leading to deuterium-tritium operation on TFTR.  In 20002, Mr. Perry received the Kaul Award for "managing the Tokamak Fusion Test Reactor Decommissioning and Decontamination (D&D) Project, which was completed on schedule and under budget, as well as demonstrating that a large and complex fusion facility can be safety dismantled without significant radiological exposure to workers or harm to the environment."  Mr. Perry is a member of the American Society of Mechanical Engineers and of the American Nuclear Society, and a former member of the American Institute of Aeronautics and Astronautics.  He received a bachelor's degree in mechanical engineering from Cornell University in 1974, a master's degree in aerospace structures from the University of Michigan in 1975, and a certificate in management from Mercer County Community College in 1982.
Power Systems RLM: Raki Ramakrishnan - Mr. Raki Ramakrishnan is a Principal Engineer at PPPL.  Mr. Ramakrishnan has been working in the design of fission plants and fusion devices over the last 35 years and has extensive experience in the design, installation, testing and operation of these devices.  Mr. Ramakrishnan has been instrumental in designing and implementing several important improvements and upgrades in PPPL.  Mr. Ramakrishnan was the Electrical Power Systems Manager & NB Power System manager for NSTX for the design and construction phases, and the tasks were completed on schedule and within budget.  Mr. Ramakrishnan was the WBS4 (Electrical Power System) Manager for the design of National Compact Stellarator Experiment.  He came to PPPL to design the electrical system of TFTR as a consulting engineer with Ebasco Services, and performed the design of the AC system and part of the DC system of TFTR.  Prior to his joining the TFTR team, Mr. Ramakrishnan was an electrical engineer with Ebasco Services, and worked on the St. Lucie Nuclear Power Plant.  Mr. Ramakrishnan received his MSEE from Indian Institute of Technology at Roorkee (India). He also received the Certificate in Fusion Reactor Technology from Princeton University, and Master’s Degree in Engineering Management from NJIT.  He is a licensed Professional Engineer in New Jersey.  He is a member of IEEE, member of IEEE Power Conversion Committee, and Sigma Xi.  Mr. Ramakrishnan has published several papers on the electrical power systems of Fusion devices in SOFE. 
Project Control Officer: Tom Egebo - Mr. Tom Egebo has over thirty years experience in project environment.  As NSTX Planning and Control Officer since 1996, he reports to the NSTX Project Director responsible for provision and coordination of administration and project support activities across the project.  Specific responsibilities include planning, budgeting, scheduling, cost control, project reporting and administration services required to accomplish NSTX project commitments while ensuring that project financial and budget practices are consistent in compliance with laboratory practices and procedures.  Mr. Egebo is experienced in all aspects of PPPL Business Operations and the requirements set forth in DOE O 413.3A with particular emphasis on Project Control aspects.  He has a hands on familiarity with industry scheduling software (PRIMAVERA) with proficiency in Earned Value Management Systems.  At PPPL (1984-present), Mr. Egebo has worked in a Project Control capacity on multiple projects from project initiation to closeout, ranging from scheduling/earned value trainee to project controls manager including NSTX, TPX, TFTR D-T Preparation, BPX, CIT, and TFTR Tokamak Flexibility Modifications. He has also participated as preparer and presenter in multiple DOE-SC Office of Project Assessment reviews, as well as supported Key Decision and ESAAB approval process. As an EBASCO Services Inc. Project Control Support Engineer (1978-1984), Mr. Egebo participated and supported the development and deployment of the companies first integrated computerized earned value system on the Limestone Electric Generating Station Project.  He has also worked on Shearon Harris Nuclear Facility and Washington Public Power Supply System Units 3&5 nuclear plants.  Mr. Egebo received the Bachelor of Engineering- Civil Engineering degree from City College of the City University of New York in 1978.  
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