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0.0
PROJECT SUMMARY

0.1
Introduction
The Tokamak Fusion Test Reactor (TFTR) completed its deuterium-tritium (D-T) experiments in April 1997.  The D-T operations resulted in the TFTR machine structure becoming radiologically activated, and plasma facing and vacuum components contaminated with tritium.  The resulting machine activation levels, after a two year cooldown period, will allow hands on dismantling for external structures, but may require semi-remote dismantling for the vacuum vessel.  The primary objective of the Decontamination and Decommissioning (D&D) Project is to clear the TFTR Test Cell and remove activated and/or contaminated components in the Test Cell Basement.  This is being done so the facility can be downgraded from a DOE category 3 non-reactor nuclear facility to a general use radiological facility.  This will be achieved while keeping the dose equivalent to workers as low as reasonably achievable (ALARA).

Technology from the nuclear fission industry will be utilized as appropriate to safely dismantle activated and contaminated systems.  Due to the activation and contamination levels, it may be necessary to use semi-remotely operable equipment to dismantle some components.  Disassembled components will be packaged in compliance with Department of Energy (DOE), Department of Transportation (DOT) and waste receiver requirements.  The certified packages will then be transported to a DOE approved waste repository for low level radioactive waste (LLRW) disposal or will be sent to a DOE approved recycling facility.  The TFTR D&D Project differs from a typical D&D project in that the facility will not be returned to "greenfield" conditions, nor will it be released for unrestricted use.  PPPL will retain ownership and reuse of the facility.

The major milestones for the TFTR D&D Project are as follows:

•
Area Preparations Complete

•
Complete Removal of Equipment from Test Cell 100’ Elevation

•
Begin Removal of Equipment from Test Cell 102’ Elevation

•
Begin Tokamak Dismantling

•
Begin Diamond Wire Cutting Operations

•
Complete Diamond Wire Cutting Operations

•
Project Complete

0.2
Facility Description
The facilities involved in TFTR D&D are the Test Cell and Test Cell Basement.  Only those systems or components that are located in the Test Cell or are connected to the vacuum pumping system are expected to require decontamination.  These systems and components include the vacuum vessel, machine structure, neutral beam injector systems, diagnostics, vacuum pumping system, machine area cooling water systems, fuel-pellet injectors, the ion cyclotron resonant frequency (ICRF) system, and the tritium delivery systems.  Most of this equipment consists of large, complex stainless steel and copper structures, some with tritium contamination.

The Test Cell is a reinforced concrete structure with interior dimensions of 45m x 35m x 16.5m.  This building houses the tokamak, neutral beam injectors, diagnostics devices and support systems.  Concrete thicknesses are:  roof, 1.7m;  and walls, 1.5m.  The Test Cell floor is designed to support the tokamak static weight of 1800 metric tons in a 12m diameter area.  The Test Cell is equipped with a 110/25 ton capacity bridge crane.  

The Test Cell Basement houses diagnostic equipment, high voltage switchgear, vacuum piping, electrical bus runs and cooling water piping.  The basement areas are constructed of reinforced concrete to provide shielding from test cell radiation.  Minimal activation is present in this area as a result of tritium operations.  The tritium delivery, cleanup, and waste handling systems are also located in the basement; and will be retained at the end of the D&D Project because of their value and potential for reuse.

The Mockup Building is of Butler-type construction.  It will be used primarily as an equipment staging area during D&D operations.  This building is also the primary egress for all large packaged components leaving the Test Cell.

The TFTR complex is equipped with a liquid effluent collection (LEC) system which consists of three 15,000 gallon storage tanks located above grade in a concrete diked area outside the main experimental building.  All drains and pumps from the experimental area are discharged to the LEC tanks.  If significant tritium contaminated water is encountered, it will be solidified for disposal.

To support the D&D waste handling operations, a Radioactive Waste Handling Facility (RWHF) has been built adjacent to the TFTR Test Cell.  The primary function of the RWHF will be for temporary storage of certified packages containing radioactive waste awaiting shipment off-site.  This facility will also serve as a temporary storage area for some activated TFTR components that are to be reused.

0.3
D&D Project Scenario

The shutdown of TFTR provided for the bulk removal of tritium from the vacuum vessel and the Neutral Beams.

The first phase of the D&D Project will be the up-front  Engineering and Planning activities.

The second phase of the D&D Project will be the removal of most items being saved for reuse.

The third phase of the D&D Project will be the removal of items from the Test Cell and contaminated items from the Test Cell Basement.  

The Test Cell decontamination plan was previously discussed in detail in the TFTR Preliminary Decontamination and Decommissioning (D&D) Plan of February 1993 (PPPL-D&D-00012 DDOC).  This plan was developed to provide cost and schedule estimates based on the conservative approach of dismantling, cutting, and packaging all components, and shipping them to the DOE Hanford facility for disposal.  This February 1993 technical plan for meeting the D&D objectives addressed: site shutdown and preparation; D&D operations task descriptions; and radwaste handling and disposal.  The plan was based on the assumptions that a total of 2 x 1021 neutrons will have been produced, and all plasma facing components, neutral beam injectors and machine vacuum components will be tritium contaminated.  This results in test cell activation and contamination levels requiring precautionary measures for workers.

TFTR Shutdown and Caretaking has already provided for the removal from the site of most tritium storage inventories;  decontamination of systems and components;  de-energize, lockout and tagout of electrical and mechanical systems that are not required to support Tokamak D&D or are to be dismantled;  radiological characterization of the experimental areas;  and visual inspections and surveillance.  Dismantling and removal of non-radioactive and salvageable components were completed for the most part during the shutdown phase.  Tritium decontamination of internal systems will be difficult because of their complex configuration, materials of construction and large surface areas.  The majority of the retained tritium will be adsorbed into the vacuum vessel graphite tiles and in the co-deposited layer of graphite on the vacuum vessel walls.  The neutral beam injectors will also be highly contaminated because they operated with tritium.  In addition, the neutral beam  cryogenic pumping panels collected tritium from the plasma.

The majority of the decontamination operations will occur during the early stages of the D&D Project.  Localized decontamination will continue as required throughout the Project to reduce subsequent personnel exposures, waste generated and to minimize overall D&D costs.

Calculations of radioactive material inventories for TFTR components indicate that the D&D waste will be Class A LLRW.  This will consist of: stainless steel and aluminum structures, piping and components, copper coils and bus bars, stabilized radioactive liquids, and personnel protective equipment.   All radwaste will be packaged and transported to a DOE approved waste repository or recycling facility.  The total neutron induced radioactivity inventory to be disposed of has been estimated to be less than 25 TBq (700 Ci).  The amount of radwaste generated during D&D, including stabilizer and void space filler, is estimated to be 2500 tons. Packaging of the waste will be in compliance with DOE and DOT regulations, PPPL procedures, and waste repository waste acceptance requirements.  

1.0
Project Description
The primary objective of the D&D Project is to clear the TFTR Test Cell and remove activated and/or contaminated components in the Test Cell Basement.  Contaminated and radiologically activated systems and components in the Test Cell Complex will be removed, including the tokamak and support systems within the Test Cell, the vacuum pumping systems, and diagnostic instruments in the Test Cell and Test Cell Basement.    Some non-radioactive systems and components in the Test Cell Complex will also be removed.  The Project will remove sufficient radioactive material, including tritium, to downgrade the site from a DOE Hazard Category 3 Non-Reactor Nuclear Facility to a General Use Radiological Facility.

The present TFTR D&D Project scope, was developed using the 1992 Preliminary D&D Plan for TFTR.  An independent DOE panel reviewed this plan in January 1992 and concluded that the cost and schedule estimates were detailed and reasonable, and presented a logical approach to the Project's D&D operations.  The Preliminary D&D Plan was then updated to reflect the review committee's recommendations and additional Project comments, and was published in February 1993.  

Primary participants in the TFTR D&D Project will include the DOE Office of Science (SC), Chicago Operations Office (CH), the DOE Princeton Group (PG), the Princeton Plasma Physics Laboratory (PPPL), and D&D specialty industrial subcontractors, as required.  The responsibilities and authorities of these primary participants are delineated within this Project Management Plan (PMP).

2.0
OBJECTIVES

The overall objectives of the TFTR D&D Project are to dismantle and remove the TFTR and other components from the TFTR Test Cell Complex (Test Cell and Test Cell Basement), and to render the Test Cell suitable for reuse.  By the conclusion of the TFTR D&D Project, the PPPL will be ready for reclassification by DOE from a Hazard Class 3 Non-Reactor Nuclear Facility to a General Use Radiological Facility.  These objectives are expanded in this section of the PMP to specific technical, schedule, and cost objectives.

2.1
Technical Objectives

The TFTR D&D Project technical objectives are similar to those planned in the future for other large fusion facilities that will operate with deuterium and tritium (D-T).  They include:

•
Safely disassembling the activated and tritium-contaminated TFTR and various ancillary systems within the Test Cell Complex;

•
Packaging the disassembled components in accordance with DOE and DOT regulations;

•
Shipping the packages to an approved DOE repository for final disposal as low level radioactive waste (LLRW); and

•
Developing expertise using disassembly techniques on a large scale fusion facility.

The description of TFTR D&D tasks which must be accomplished in order to achieve these technical objectives is provided in Section 5.0, Work Breakdown Structure (WBS), of this PMP.

2.2
Schedule Objectives

The TFTR D&D Project Milestones are listed in Table 2.2.1. 縢ꇶ熮阻숞䥲쟨Ỷ䲊굇驈鋪륿댯ﵓ醜퉾㍿紖㘱稙喤皳枟鞉Ꚅ곃௕쟻똹놤穕朣꾴籶괍囌軞엎팸얶꾲嚮⠹⼑뗲㎽ဍᳺ挸팑㗫촧馂컝乲﵇ㆸ㌻㻟伞The TFTR D&D Project Schedule is keyed to the Project Summary WBS to facilitate tracking and measurement of specific schedule objectives.  The over-all projected TFTR D&D Project completion date is September 2002, with the completion of radioactive waste shipments off-site and the final radiological survey.

The Project will submit an annual update to the PMP.  The WBS Level 3 Schedules are living documents and will be updated monthly.  Addendum 1 of the PMP will only be revised as part of the annual update.

Figure 2.2-1 is the TFTR D&D Project Summary Schedule and displays the major activities required to be completed in order to meet the Project Milestones.


Table 2.2-1 TFTR D&D Project Milestones









Milestone
Baseline Plan
Actual (A)

1
Submit Preliminary D&D Plan to DOE

Feb-93 (A)

2
Conceptual Project Review Completed

Jul-94 (A)

3
Start TFTR D&D Project
Oct-99
Oct-99 (A)

4
Cost and Schedule Review
Dec-99
Dec-99 (A)

5
Remove MIRI structure (TC/TCB)
May-00
June-00 (A)

6
Sample Tile Removal from vessel
Feb-00
Feb-00 (A)

7
Area Preparations Complete
Apr-00
Feb-00 (A)

8
Relocate TC Crane controls
Apr-00
Apr-00 (A)

9
Decision on Tritium Systems Removal
Sep-00
June-00 (A)

10
Remove required labyrinths & shield walls
Sep-00
Mar-00 (A)

11
Diagnostics Removal procedures Complete
Feb-01


12
Tokamak Segmentation  Review
Oct-00
Sept-00 (A)

13
ICRF Platforms and Lines removed
Dec-00
Dec-00 (A)

14
DPI and LPI Removed
Jan-01
Jan-01 (A)

15
Complete Equipt Removal  Test Cell 100' El
June-01


16
Begin Vacuum Systems Removal
June-01


17
Disconnect & remove  pump ducts
Mar-01


18
Remove Umbrella Structure
Jun-01
Nov-00 (A)

19
Remove Lintels & Columns
Feb-01


20
Fill Vacuum vessel with concrete
June-01


21
Begin Removing Tritiated Oil from TCB systems
Mar-01


22
Begin Full Scale DWC Mockup Training
Apr-01


23
Begin Diamond Wire Cutting Operations
Aug-01


24
Remove First VV Segment
Aug-01


25
Remove Last VV Segment
Feb-02


26
Remove ISS
Feb-02


27
Penetrations @100ft cleared out (95%)
Jan-02


28
Complete Diamond Wire Cutting Operations
Jan02


29
Remove concrete plug 
Mar-02


30
All Penetrations sealed (95%)
May-02


31
Shot blast TC floor
Apr-02


32
Final Radiological survey
Jul-02


33
Project Complete
Jul-02


Figure 2.2-1
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2.3 
Cost Objectives

The TFTR D&D Project's cost, including management reserve/contingency and the funding  profiles through the removal period are specified for the Project in Table 8.1-2 of this PMP.  This project cost is based on bottoms up estimates for all work.  Section 8.0 of this PMP provides the cost objectives by WBS level 1 elements.  Table 8.1-2 shows the cost breakdown by fiscal year .

3.0
MANAGEMENT ORGANIZATION AND RESPONSIBILITIES

3.1
Overview

PPPL is responsible for managing the TFTR D&D Project; however, industrial firms will provide technical support as required.  This section provides a description of the Project Management Organization, including the DOE Organization, showing the significant Project interfaces and lines of authority, responsibility, accountability and communication of the participants.

3.2
Department of Energy (DOE) Organization

3.2.1
Introduction

Within the DOE, the responsibility for the TFTR D&D Project resides in the Office of Science (SC).  The management responsibility, authority, and accountability for the day-to-day execution of the TFTR D&D Project has been assigned to the Manager, Chicago Operations Office (CH).  Further delegation in most routine activities has been made from the Manager (CH) to the Princeton Group (PG) Manager.  The Department of Energy Organization is shown in Figure 3.2-1.

3.2.2
DOE-SC

The DOE-SC has established the TFTR D&D Project program objectives and scope; will provide TFTR D&D Project programmatic and technical direction, guidance, overview, and assistance; will monitor the over-all Project progress and performance; and will propose, defend, and establish TFTR D&D Project budgets and provide annual TFTR D&D Project funding allocations.

The SC will have responsibility for:

•
Concurring in the over-all cost, schedule, and technical baselines;

•
Reviewing and approving cost and schedule changes as a part of the annual budget process as follows:


Cost:  Changes in the Project Cost (PC); and 


Schedule:  Changes to the Project completion date;

•
Maintaining an overview of the Project's cost/schedule and technical performance by means of the TFTR D&D Project Control System reporting and by participating in Project reviews;

•
Providing assistance for any actions requiring Headquarters (HQ) interface for review, approval, or concurrence; and

•
Providing TFTR D&D Project funding on a timely basis.

3.2.3
DOE-CH and DOE-PG

The DOE-CH has the responsibility for administering the DOE Contract with Princeton University, DE-AC02-76CH03073, under which PPPL is the prime contractor for the TFTR D&D Project.  The CH has the management responsibility, authority, and accountability for the day-to-day execution of the Project.  Specifically, the Manager, DOE-CH, has the responsibility and authority to:

•
Establish a DOE TFTR D&D Project management organization;

•
Provide independent assessment of regular reports on Project status, progress, problems, and variances provided to SC by the DOE TFTR D&D Project Manager; and

•
Review the Advance Acquisition Plan (AAP), and subcontract actions in accordance with established PPPL/DOE agreements.

DOE- CH maintains the responsibility for over-all management, administration, and performance of all activities and programs assigned to PPPL, but has delegated major authorities and responsibilities for PPPL activities to the Manager, DOE-PG who has assigned an on-site DOE TFTR D&D Project Manager.

The DOE TFTR D&D Project Manager has the principal DOE responsibility for the oversight of day-to-day management and contract administration for TFTR D&D Project activities in accordance with guidance and delegated authority from the Manager, PG; the Manager, CH; the TFTR D&D Program Manager, SC; and the prescribed DOE guidelines.  Specifically, the DOE TFTR D&D Project Manager has the authority and responsibility, in coordination with the PPPL Project Management to:

•
Act as the focal point for all information and communications between the TFTR D&D Project organization and other DOE organizations (CH, SC, HQ, etc) requirements;

•
Establish control level budgets and milestones.  Approve changes to funding levels which do not affect the total Project Costs or the Project completion date in accordance with the change control procedures identified in sections 9.0 and 12.0;

•
Monitor, review, and evaluate contractor reports, and report (to the Manager, CH and SC) the performance of the Project;

•
Monitor contingency  and authorize its use (within delegated authority) when established monthly thresholds are exceeded;

•
Conduct Project Review meetings with Project personnel to discuss progress, define and document problems, and monitor assigned actions;

•
Implement PPPL prime contract (DE-AC02-76CH03073) procurement actions for the TFTR D&D Project in accordance with acquisition regulations and within delegations of authority, for execution by the appropriate Contracting Officer; and

•
Coordinate the DOE review and approval cycle of PPPL initiated TFTR D&D Project subcontracts.

Department of Energy Organization

DOE - Princeton Group

Manager



|

|

|

DOE - Princeton Group

Project and Engineering Manager



|

|

|

DOE - Princeton Group

TFTR D&D Project Manager
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3.3
PPPL TFTR D&D Project Organization

3.3.1
Organization

The PPPL TFTR D&D Project is directed by the PPPL TFTR D&D Project Manager who has responsibility for all aspects of the Decontamination and Decommissioning effort.  The PPPL TFTR D&D Project Manager reports through the Engineering and Technical Infrastructure Department Head to the PPPL Director.  The TFTR D&D Project has three WBS managers reporting to the Project Manager: Engineering, Construction, and Health Physics/Radwaste.  The Project Organization is shown in Figure 3.3-1.

The PPPL D&D Project Manager is responsible for executing the daily management of TFTR D&D operations including project development, design, procurement, inspection, and turnover of the TFTR facility.  Additionally, the PPPL TFTR D&D Project Manager is the focal point for communications with DOE-PG via the DOE-PG TFTR D&D Project Manager.  This includes coordinating project reports, reviews, and routine activities (identified in Chapter 10., INFORMATION AND REPORTING) with the DOE-PG's Project and Technology Management Division.

The Project organization is supported by other departments/divisions throughout the Laboratory including: Environmental, Safety and Health (ES&H), Quality Assurance / Quality Control (QA/QC), Procurement, Training, Waste Management, and Cost and Schedule Control.

3.3.2
PPPL Responsibilities
The TFTR D&D Project Manager is responsible for:

•
Ensuring that the TFTR D&D work is performed safely in accordance with DOE Orders and established PPPL policies and procedures;

•
Managing the Project within the authorized cost and schedule constraints;

•
Establishing the policies and procedures governing the activities for the TFTR Decontamination and Decommissioning (D&D) Project;
•
Maintaining the Master Equipment List which identifies the destination of the equipment involved in TFTR Decontamination and Decommissioning;

•
Operating the Work Control Center in accordance with established procedures;
•
Maintaining a trained and qualified staff, and

•
Maintaining Project interface with Laboratory support organizations and DOE-PG Project Management Staff.

The Engineering WBS Manager  is responsible  for:

•
Developing work packages for the removal of systems and equipment;

•
Developing engineering packages for system/facility modifications required to support D&D;

•
Performing engineering studies to optimize resources and schedule and minimize cost;

•
Managing schedules and budgets as assigned;

•
Preparing and approving D&D procedures as assigned;

•
Maintaining a trained and qualified staff;

•
Providing engineering support for construction field work;

•
Performing work safely and properly in accordance with applicable procedures;


The Construction  WBS Manager  is responsible  for:

•
Performing the field work for modifications and/or equipment removals safely and properly in accordance with applicable procedures;

•
Maintaining the two-week rolling schedule and issuing the daily construction work schedule;

•
Coordinating all construction activities;


•
Operating the Tool Crib to support D&D;


•
Maintaining all construction work areas in accordance with Occupational Safety and Health Act (OSHA) regulations and PPPL industrial safety policies;

•
Maintaining a trained and qualified staff, and

•
Managing schedules and budgets as assigned.

The Health Physics/Radwaste WBS Manager is responsible  for:

•
Ensuring the proper characterization of the radioactive and mixed waste in accordance with PPPL procedures;

•
Ensuring that radioactive and mixed wastes are properly packaged in accordance with DOT and waste receiver requirements;

•
Preparing and approving D&D procedures as assigned;

•
Overall health physics operations and radioactive waste packaging operations for the TFTR Decontamination and Decommissioning;

•
Maintaining a trained and qualified staff;

•
Managing schedules and budgets as assigned, and

•
Ensuring health physics procedural and regulatory requirements are implemented in accordance with the DOE orders and PPPL policies and procedures.

3.4
Environment, Safety and Health (ES&H) and Quality Assurance (QA)

Worker safety and work quality is the responsibility of each WBS Manager on the TFTR D&D Project.  Safety and environmental requirements will be factored into work package development and execution using the principles of Integrated Safety Management.  The TFTR D&D Project will be supported as required by assigned ES&H and QA representatives from the PPPL ES&H/QA organization.  These representatives have direct access to the TFTR D&D Project Manager for day-to-day ES&H and QA activities.

The overall PPPL ES&H/QA organization comes under the direction of the Head, PPPL Environmental, Safety & Health and Infrastructure Support, who reports directly to the PPPL Director.  The QA Division is responsible for assisting management in establishing and maintaining quality related policies and procedures, performing performance-based and compliance-based assessments of these policies and procedures, and providing additional quality related services to support the Laboratory's mission including quality control inspections, mechanical calibrations, and procurement quality assurance.  The PPPL ES&H Division provides support on ES&H matters to the WBS Managers.  In addition, the PPPL ES&H Division will monitor all aspects of the Project to ensure that potential hazards are minimized.  The PPPL ES&H Division will also work closely with the TFTR D&D Project and other organizations to review and comment on analyses and reports dealing with safety and the environment.  The TFTR D&D Project will use the existing PPPL Environment, Safety, and Health Manual, ES&HD-5008, as the Project ES&H implementation procedures.

The primary objective of the Project  ES&H and QA Program activities are to provide maximum assurance to DOE, PPPL, and Project Management that the TFTR D&D Project achieves its technical and operational objectives in a safe and quality manner.  The TFTR D&D Project quality assurance activities will be implemented per the existing PPPL Institutional Quality Assurance Plan, EQP-004.  

Figure 3.3-1
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3.5
Procurement 

3.5.1
PPPL Procurement Organization Support

The PPPL procurement organization comes under the PPPL Office of Resource Management.  Specific procurement support of the TFTR D&D Project is provided by a PPPL Procurement representative that is matrixed to the TFTR Project.  This representative has the ability to access the entire resources of the PPPL Procurement Division to support TFTR D&D Project procurement actions and the administration of subcontracts.

A major function of the TFTR D&D procurement representative is to support the Project by issuing subcontracts to participants outside PPPL and by acting as the subcontract administrator for these subcontractors.  Subcontracts to industry will be competitive to the maximum extent feasible.  

3.5.2
Subcontractor Procurement Systems

Subcontractors in the TFTR D&D Project with Government-approved purchasing systems will be expected to use those systems for procurements from lower-tier subcontractors.  Those subcontractors that do not have Government-approved systems will be expected to initiate systems that are acceptable to PPPL and in compliance with applicable DOE rules, regulations, and guidance flowing down from Princeton University's prime contract for PPPL.  Since purchasing systems of many industrial concerns need not be consistent with the federal norm, the minimum acceptable standard will be that of good business practice.  The PPPL Procurement Division will review and approve subcontractor's systems, as required for use on the Project.

In addition to approved purchasing systems, all TFTR D&D Project subcontrac​tors will be required to have the following:

•
Accounting systems capable of properly tracking and allocating costs under cost-reimbursement type contracts;

•
Property management systems capable of adequately controlling and accounting for all equipment and materiel, whether Government-furnished or purchased on behalf of the government; and 

•
Administrative policies and procedures adequate to ensure compliance with all Civil Rights and Equal Employment Opportunity (EEO) rules and regulations.

3.6
Training
There are training requirements for PPPL site access.  These requirements vary depending on the reason for site access (visitor, staff, subcontractor, etc.) and the area needed to be accessed (offices, laboratories, D-Site general, Tritium Areas, etc.).  

All training required for the Project will be provided for by PPPL.  This includes PPPL employee, contractor, and subcontractor training requirements.

3.7
Radiological Protection
The D&D Project has a Health Physics and Radioactive Waste Division that is responsible along with the PPPL ES&H Group for the implementation of PPPL Radiological Protection Program. The Project will function under the requirements of the PPPL Radiological Protection Plan.

4.0
WORK PLANS AND REQUIREMENTS

4.1
Overview of Requirements

Top-level performance requirements for the TFTR D&D Project, along with cost and schedule objectives are included in this PMP.  

4.2
Project Description

4.2.1
Overview

The shutdown of TFTR D-T Operations stabilized the facility, removed tritium inventory, provided for remaining equipment surveillance and maintenance, and began removal of non-activated components and systems.  During D&D the bulk removals of clean, slightly contaminated and/or activated material will be accomplished in the Test Cell and then all remaining components (except for the Neutral Beamlines) will be removed from the Test Cell, and contaminated systems will be removed from the Test Cell Basement (excluding Tritium Systems in the Tritium Area).

4.2.2
Engineering and Planning

This initial phase involves the up-front prerequisite engineering studies and design work, preparation of the necessary TFTR D&D Project plans and National Environmental Policy Act (NEPA)/safety documentation, and procurement of the special tools and equipment.  Technical support subcontractors will be brought onboard as required in this phase to assist the Project team in accomplishing the necessary planning and engineering work.

In order to effectively accomplish the TFTR D&D, a series of engineering studies will be required to determine how some of the activities will be executed.  These studies will be performed by the PPPL TFTR D&D Project team with the assistance of technical support subcontractors as required.  Engineering studies planned to be accomplished include: 

•
Cost Benefit/ALARA studies; 

•
Mockups for cutting and disassembly studies;

•
Special tools studies; and 

•
Work package development.

In addition to the technical studies and mockup demonstrations planned during this phase, the TFTR D&D Project will also be preparing and revising the necessary Project documentation required to accomplish the TFTR D&D Project.  To the extent possible existing PPPL procedures and plans will be used or modified to support the TFTR D&D Project.  Several radiological plans will also be finalized during this time frame and included in a PPPL Waste Management Manual.  These plans include:

•
Waste Minimization Plan;

•
ALARA Plan;

•
Radiological Characterization Plan;

•
Mixed Waste Plan; and the 

•
Low Level Radioactive Waste Certification Plan.

A significant task to be accomplished during this phase will be to design/modify the necessary tooling, equipment, and work packages to support the tokamak removal.  In some instances, existing TFTR equipment and tooling will be modified and in other instances, new equipment and tooling will be needed.  Some of this equipment will be procured during this phase if it is a long lead procurement.

4.2.3
Bulk Removals

During this phase the field activities will focus on removing and storing or disposing of equipment and material from the Test Cell, excluding the tokamak itself, material on the 102 foot level, and a minor amount of equipment extending into the Test Cell Basement.  There will be a mix of clean, slightly contaminated, and activated material to be removed.  

During this phase the packaging of low level waste will increase as more and more slightly contaminated material is removed for disposal.

4.2.4
Tokamak Removals

Tokamak removal will be initiated approximately two years after the start of TFTR D&D.  The major activities that will be performed prior to the actual tokamak removal will be to:

•
Procure special tools and equipment; 

•
Prepare detailed dismantlement procedures;

•
Prepare radwaste packaging procedures;

•
Design and prepare rigging procedures; 

•
Develop and obtain approval of Engineering Work Packages; and 

•
Mobilize the D&D labor and materials required to accomplish TFTR removal.

The D&D Field crew will proceed with the physical field work in accordance with PPPL approved Engineering Work Packages.  The Field Crew Manager will be responsible to the TFTR D&D Project Manager for activities in the field including:

•
Equipment set up and contamination containment operations;

•
Component dismantlement (cutting or otherwise sectioning);


•
Packaging, decontamination and marking.

Packaged waste from TFTR will be prepared for off-site shipments by PPPL personnel.  Transportation of the waste package to the designated Low Level Waste Disposal Site will also be contracted for by PPPL.  For the purpose of the TFTR D&D cost estimate, it was assumed that the DOE Hanford site would be the designated repository for Low Level waste derived from TFTR.  Therefore the waste transportation and disposal costs included in the TFTR D&D cost estimate are based upon the Hanford site designation.  The packaging requirements which must be complied with are contained in WHC-EP-0063-4, Hanford Site Waste Acceptance Criteria.  The PPPL D&D team will look into shipping waste to other DOE approved disposal sites in case Hanford becomes unavailable.

TFTR D&D Project close-out activities will be performed upon completion of the tokamak removal.  Major TFTR D&D Project close-out activities will include:

•
Final Radiological Characterization; 

•
Reclassification of D-Site as a General Use Facility;

•
Preparation of Final TFTR D&D Report; and

•
Placement of Project records in storage.

4.3
ES&H Requirements

The design, fabrication, operation, maintenance, modification, decontamination, and removal of the TFTR shall be accomplished in a manner that will protect personnel, visitors, the public, property, and the environment from injury.  Accordingly, the TFTR D&D Project shall:

•
Utilize the principles of Integrated Safety Management;

•
Comply with all applicable Federal, State, Local laws, and PPPL ES&H, policies, and procedures;

•
Assess and minimize the risks inherent in the TFTR D&D Project, and

•
Actively encourage ES&H awareness on the part of TFTR D&D Project personnel.

In particular, TFTR D&D Project shall be accomplished in accordance with DOE Orders and PPPL ES&H Directives.  In the event of conflicts between DOE Orders and PPPL ES&H Directives, the DOE Orders shall take precedence.  The PPPL ES&H requirements are identified in PPPL Environment, Safety, and Health Manual ES&HD-5008.

4.4
QA Requirements

The TFTR D&D Project QA activities will be conducted under the existing PPPL EQP-004, Institutional Quality Assurance Plan which meets the requirements of 10 CFR 830.120 and DOE Order 414.1.  

5.0
WORK BREAKDOWN STRUCTURE

5.1
Work Breakdown Structure (WBS)

The TFTR D&D Project WBS consists of two parts; the structure and the dictionary.  The WBS dictionary describes the scope of each WBS element.  The WBS consists of several levels of detail that are established:

•
Where the scope of work is deemed manageable; 

•
Where the scope of work is critical to the success of the over-all Project; and 

•
Where there is sufficient visibility.

The WBS is the foundation for all project planning, budgeting, costing, scheduling, and reporting.

Figure 5.1-1 is the Project WBS down to the second level.  The Project schedules use the WBS system to identify discrete work elements for cost/schedule development.

TFTR D&D Project Work Breakdown Structure (WBS)

1
Engineering

1.1
Oversight and Planing

1.2
Area Preparations

1.3
Non-Tokamak Removals

1.4
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2
Field Operations
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Oversight & Support (Field Ops)

2.2
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2.3
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3
Project Management

3.1
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4.1
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5
Radwaste Operations

5.1
Radwaste Management
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5.3
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5.4
Mixed Waste
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Project Contingency

Figure 5.1-1 TFTR D&D Project Work Breakdown Structure

6.0
SCHEDULES

6.1
TFTR D&D Project Schedule and Milestones

Figure 2.2-1 provides the TFTR D&D Project Level 1 Summary Schedule.  In addition, the TFTR D&D Project has developed a list of milestones (see Table 2.2.1) by which the TFTR D&D Project will monitor progress.

6.2
TFTR D&D Project Level 2 Schedules

TFTR D&D Project Level 2 schedules will be integrated with the Level 1 schedule and milestones to ensure schedule consistency.  These schedules display the major WBS activities and resource-loadings to the current funding plan.  These Level 2 schedules form the basis for the TFTR D&D Project Work Authorization Forms (WAFs) described in Section 9, Project Control Systems (PCS), as well as provide the basis for critical path analysis.

6.3
TFTR D&D Project Working Level Schedules

At the discretion of the TFTR D&D Project Manager, the Level 2 schedules may be further detailed into working level schedules (Level 3) for near-term (i.e., 1-3 months) work activities.  These Level 3 schedules will provide day-to-day activity detail to enable the TFTR D&D Project management team to monitor and control progress of the Project. 

7.0
PERFORMANCE CRITERIA

7.1
Technical Objectives
The overall objective of the TFTR D&D Project is to dismantle and remove the TFTR and associated activated and/or contaminated components from the TFTR Test Cell Complex (Test Cell and Test Cell Basement).  This includes the reclassification by DOE of the PPPL from a Hazard Class 3 Non-Reactor Nuclear Facility to a General Use Radiological Facility.  The TFTR D&D Project will utilize decontamination and removal technology that has been used successfully in other nuclear applications.  Project per​formance criteria include:

•
Specify and procure special dismantling tools and equipment;

•
Decontaminate TFTR radioactively contaminated components, systems and facilities as required;

•
Dismantle TFTR activated systems, components and facilities;

•
Reduce, package, and ship radioactive material to approved disposal or recycling sites, and

•
Dispose of radioactive liquid.

7.2
Final Configuration

At the conclusion of the TFTR D&D Project the Test Cell will be: 


•  Cleared of all TFTR equipment other than the four neutral beamlines and ion sources; 


•  The floor penetrations will be sealed;


•  Tritium surface contamination will be <1000 dpm on the walls and floor;


•  The floor will be shot blasted;


•  The Northeast door to the Mockup building will remain accessable, and


•  The Northeast and Northwest labyrinths will not be re-installed 

At the conclusion of the TFTR D&D Project the Test Cell Basement will be:

•  Cleared of all tritium contaminated equipment (excluding Tritium Systems in the Tritium   Area), and

•  All remaining items will be left in a safe state that complies with OSHA regulations and the National Electric Code

8.0
COST ESTIMATE

8.1
TFTR D&D Project Cost Estimate


Table 8.1-1 provides the current TFTR D&D Project cost estimate by WBS Level 1 elements and is consistent with providing the Test Cell as a General Use Radiological Facility.  The TFTR D&D Project is funded out of operations funds and does not have the formal structure of a Major Capital Project.   The TFTR D&D Project costs shown are incremental to the $3.6M Caretaking and $3.1M ERWM baseline annual  funding. The costs shown include both project contingency based on a detailed examination of the uncertainties in the cost estimate as well as a total allocation of $3.0m for DOE management reserve in FY02/FY03 for the uncertainties in regulatory issues associated with the removal and burial of radioactive waste.
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Table 8.1-1
9.0
PROJECT MANAGEMENT AND CONTROL SYSTEMS

9.1
Project Control System (PCS)
The PCS is an integrated management control and reporting system which establishes the documentation, data requirements, information flow, and system disciplines necessary to operate and maintain a system for control of TFTR D&D Project work, costs, and schedules.  The overall objective of the PCS is to provide PPPL and DOE with timely and auditable contract cost and schedule performance information which can be used to monitor, control and manage Project progress.  To accomplish this over-all objective, the PCS provides a formal process for:

•
Organizing Project workscope;

•
Planning and estimating Project workscope via the Project resource loaded schedule;

•
Work authorization;

•
Manpower forecasting;

•
Control of management reserve;

•
Progress monitoring including schedule status and updating of at‑completion estimates;

•
Timely and auditable reporting of cost and schedule performance;

•
Baseline change control; and

•
Variance Analysis including cost performance and critical path analysis.

9.2
PCS Overview

The PCS applied by PPPL to the TFTR D&D Project satisfies the requirements of DOE Order 430.1 (“Lifecycle Asset Management”) and PPPL’s PCS system description.  PPPL has an existing operating PCS that is being used on the Project.  The PPPL PCS reflects a "graded approach" concept.  The following paragraphs provide a brief synopsis of the salient features of the TFTR D&D Project PCS:

9.2.1
Organization

TFTR D&D Project workscope is defined and organized via the Work Breakdown Structure (WBS) and WBS dictionary.  This WBS is the basis and foundation for all Project budgeting, planning, cost collection and reporting.

9.2.2
Planning, Budgeting/Work Authorization

The heart of the Project PCS is the resource loaded schedule which integrates all Project scope, organization responsibilities, Project milestones, detail schedule activities and resource estimates.  The resource loaded schedule provides the basis for the annual submittal of the Field Work Proposal (FWP).  The FWP is the formal vehicle for requesting DOE funding for the next two fiscal years.

Upon review, DOE will issue Formal Funding Guidance for the upcoming fiscal year which the Project will use to both up-date and resource load the schedule and develop near term detailed plans.  The latter will take the form of work authorizations (WAF's) that define near term work in terms of scope, schedule, and cost and will provide the vehicle for formally authorizing work to begin.

The WAF's form the performance measurement baseline against which cost and schedule performance will be measured (i.e., BCWS, BCWP, ACWP, etc.) and tie directly to the WBS.

9.2.3
TFTR D&D Project Cost Accounting

Actual costs charged or applied to the Project are recorded, reported, and summarized by element of cost to the appropriate summary levels.  PPPL accounting procedures and recording systems are utilized to ensure accurate and timely cost information and to ensure the use of this information for performance reporting and financial purposes.

9.2.4
Performance Measurement and Analysis

Cost, schedule, and at-completion variances are determined and management action is initiated on significant variances for all elements.  These variance thresholds are a Cost Performance Index (CPI) or a Schedule Performance Index (SPI) of less than 0.9 for the Project.  Comparisons of Budgeted Cost of Work Scheduled (BCWS), Budgeted Cost of Work Performed (BCWP), and Actual Cost of Work Performed (ACWP) are made at the WAF level for both current period and cumulative to-date.  Estimates at completion (EAC) are generated from the cost and schedule performance data for analysis of potential cost overruns/underruns.  PCS provides an assortment of customer and internal reports, which provide identification of significant variances and the information needed for variance analysis and periodic cost estimates.  Formal variance analyses are required when established reporting thresholds are exceeded.

9.2.5
Change Control

Changes to the performance measurement baseline and Project schedule are strictly controlled by the TFTR D&D Project Manager, and approval levels are as designated in Section 9.2.6.  In general, only scope changes or funding guidance changes will result in updating of Project cost and schedule baselines.  Management reserve will be disbursed by the TFTR D&D Project Manager in accordance with the established formal work authorization process.  Contingency will be disbursed by the DOE Project Manager either through approved change proposals or by memorandum authorizing advancement of in scope work.  This is outlined in the Contingency Management Plan.

9.2.6
Change Classification and Approval Level
TFTR D&D CHANGE CLASSIFICATIONS

Category
Highest Level

Approval
Criteria

A
DOE*


_
Change Total Project Cost (TPC)

_
Change Project completion by > two months

_
Significant ES&H impacts (Requiring changes to the EA)

_
Scope Changes requiring use of Contingency 

_
Scope deletions or additions

B
TFTR D&D Project Manager
_
In-Scope changes

· Schedule impacts that require changes to lower level milestones or project schedules

· Change controlled drawings

*  The DOE TFTR D&D Project Manager will obtain the Office of Science Program Manager’s concurrence and approval for TFTR scope deletions and additions greater than $1 Million and/or 2 months in project completion.

9.3
Funds Management

9.3.1
Overall Project Funding

Annual funding for TFTR D&D Project will be sought, supported, and obtained by SC as part of the DOE budget submittal.  The annual Project funding needs are specified in Table 8.1-2, as updated by the TFTR D&D Project Field Work Proposals.  Following approval (or Continuing Resolution) of DOE's annual Presidential Budget submittal, funding for the TFTR D&D Project will be transferred to CH/PG by SC who will then transfer funding to the TFTR D&D Project via the PPPL Financial Plan.

9.3.2
Subcontractor Funding

PPPL will be responsible to DOE for the total Project effort and will coordinate, through the TFTR D&D Project Management, the performance of all subcontractors.  For work coming under a PPPL subcontract, the TFTR D&D Project Management will be responsible for determining and controlling dollar allocations and for technical and schedule performance.

The procurement policies for implementing these subcontracts are outlined in the "TFTR D&D Project Advanced Acquisition Plan" (AAP).  These subcontracts permit the Engineering and Technology Department Head, through PPPL Procurement, to initiate, modify, suspend, and stop authorized work.  This contractual arrangement has the advantage of providing:

•
TFTR D&D Project Management with direct control over the funding required for successfully completing the TFTR D&D Project;

•
All costs will be accounted for in one centralized accounting system;

•
A single focal point (PPPL) for controlling funding and payments without requiring multiple approvals from other DOE offices or SC (within established control levels); and

•
Visibility of the TFTR D&D Project effort will be concentrated under one field office and one contractor.

9.3.3
Project Contingency Management Plan

A contingency allowance is established at the beginning of the Project as part of the D&D Project Cost and Schedule Review as a source of funds for unanticipated scope changes and increases in in-scope costs.  These funds are part of the approved baseline Total Project Cost (TPC) of the TFTR D&D Project, but are not included in the cost and schedule performance measurement baselines by which the Project is measured and controlled.  The exact amount of contingency is established based on a detailed task risk assessment.  The total amount of contingency is controlled by the DOE TFTR D&D Project Manager.  It is allocated to the TFTR D&D Project only on the basis of this Contingency Management Plan.

The TFTR D&D Project is not a Line Item funded project:  therefore, the allocation of DOE contingency requires special control.  The DOE contingency is divided into two elements.  The first element is identified as DOE-SC contingency and the second element is DOE-PG contingency.  The DOE-SC  contingency can only be authorized for disbursement to the TFTR D&D Project by the Office of Science Program Manager.  DOE-SC contingency funds will be assessed and adjusted as necessary during the TFTR D&D Project review process.

It is reasonable to expect that there will be some changes in the scope of work and schedule after initial baselines are established.  Prior to the beginning of the fiscal year, based on the TFTR D&D Project’s assessment of current and future risk, achieved milestones, and available contingency funds, the TFTR D&D Project manager will recommend an appropriate amount of contingency to be converted to PPPL management reserve.  The DOE TFTR D&D Project Manager will review this request and authorize an allocation of all or some of these funds to Management reserve under the control of the TFTR D&D Project Manager.  These funds will be held by PPPL in a Management Reserve account and will only be disbursed consistent with the control process described in 9.2.5 and 9.2.6.  Upon disbursement of these funds the cost and schedule performance measurement baselines will be adjusted.  As part of the monthly reporting process, the TFTR D&D Project manager will keep the DOE TFTR Project manager informed of disbursements of Management Reserve.

Remaining DOE-held contingency funds can only be utilized through the Project’s submission of a TFTR D&D Change Notification and its subsequent approval by the DOE TFTR D&D Project Manager.

On the basis of the allocation of the Management Reserve funds in the first half of the fiscal year, the TFTR D&D Project Manager may request DOE concurrence to authorize the acceleration of outyear tasks into the current fiscal year, subject to current fiscal year funding constraints.  This decision will occur at an early enough time to permit effective use of the Management Reserve funds.  Likewise, any DOE held contingency funds not already allocated to Management Reserve by mid-year shall be considered for conversion to Management Reserve for funding of outyear tasks during the current fiscal year.  This will be done by memorandum from the DOE TFTR D&D Project Manager to the PPPL TFTR D&D Project Manager.

9.3.4 DOE (OFE) Management Reserve

DOE OFE may at their discretion set aside additional monies outside of the Project Baseline to account for uncertainties which are outside the control of PPPL and DOE-PG.  An example of this are the regulatory issues associated with the removal and burial of radioactive waste. Control of these monies resides with DOE OFE.

10.0
INFORMATION AND REPORTING

10.1
Project Reporting and Reviews

10.1.1
Periodic Project Reports

The PPPL PCS Description defines the type and frequency of reports required by DOE for the TFTR D&D Project in conformance with DOE Joint Program Office Direction.  Specific reports include monthly cost performance reports, project schedules, and input to the DOE-PG Quarterly Report.

10.1.2
DOE Project Reviews

As appropriate, periodic TFTR D&D Project reviews will also be conducted by the DOE TFTR D&D Project Manager and/or SC, Office of Construction Management Support.  The first of these reviews was the D&D Project Cost and Schedule Review of December 1999 which established the technical, cost, and schedule baselines.  Subsequently, a technical review was held in July 2000 and another Cost and Schedule Review in December 2000.  The cost and schedule baselines presented at these reviews are based on detailed, bottoms-up cost estimates and resource-loaded plans at the work package level.

At all of these reviews, PPPL management will present the status of the Project's technical, cost, and schedule performance.  These reviews will be the principal means for DOE to review changes to the Project cost and schedule baselines and/or allocations of management reserve which have occurred since the last review.

At the completion of the Project, PPPL will prepare and submit a Project Completion Report.

10.2
Routine Project Management Meetings

When the D&D Project formally takes custody of the TFTR and the Project requirements are implemented there will be a series of routine meetings that will be held to discuss and status Project activities.  These include:

•
Weekly meeting with Laboratory Director.  This meeting insures that senior PPPL management are involved in the Project status, progress, funding, and issues;

•
Weekly Project Management Meeting.  Ensures that issues, plans, schedules, and conflicts are discussed and resolved at the Project Management level;

•
Plan of the Day Meeting.  This is where the plans for the day's field activities are discussed, conflicts are resolved, and direction provided to the field, and

•
Weekly Meeting with DOE-PG.  Briefing of DOE on Project status, review of commitments, Project plans for next week, and a question/answer period.

DOE is invited to Project meetings and are free to participate to the extent they feel necessary to fulfill their project management responsibilities.

11.0
TECHNICAL SUPPORT MANAGEMENT

11.1
Management of the Project Processes

11.1.1
Overview

The overall purpose of management of the Project processes is to ensure that the planning and execution of the TFTR disassembly  and removal effort is accomplished in a systematic manner, and that the final product satisfies the technical objectives of the TFTR D&D Project.

The planning and control of the Project will be accomplished through the use of resource loaded schedules and WAFs described in the PCS description.  Converting the technical requirements to detailed drawings and work packages will be monitored and controlled by the project review process.  The project review process and the requirements and interface documents are discussed below.  Configuration Management is addressed in Section 12.0.

11.1.2
Project Reviews

 Project Reviews are planned throughout the TFTR D&D Project.  These reviews are intended to be a  critique of the Project by qualified individuals to verify compliance with functional, ES&H, and Project requirements.  Additionally, the cost estimates and detailed schedules shall be evaluated for completeness and validity. 

These reviews will be formally documented and Project review comments prepared for resolution.  In practice, there will be a continuing review of the design from the beginning of the preliminary design phase through the dismantlement and removal phase.  Less-formal interim reviews will be scheduled as appropriate.  

The DOE TFTR D&D Project Manager and the SC TFTR D&D Program Manager will be notified in advance of all interim and formal reviews.  Independent experts may be included as reviewers for the formal project reviews.

11.1.3
Drawing File and Control System

The TFTR D&D Project will utilize the existing TFTR Project drawing file and drawing control system for accomplishing the TFTR D&D Project.   

11.2
Direction to the TFTR D&D Project

All DOE direction to the TFTR D&D Project will be issued in writing from the DOE TFTR D&D Project Manager via the PG Manager to the PPPL Director.  This includes, but is not limited to, establishment of, or changes to, the TFTR D&D Project budget, schedule, scope of work, applicable DOE or other standards or orders, and Project Management procedures.  In the event of an impact on the Project as a result of this direction, the Engineering and Technology Department Head will immediately notify the DOE TFTR D&D Project Manager in writing and commence an impact assessment.

All directives to subcontractors to initiate, terminate, or change Project work scope under the purview of that subcontractor will be made in writing by the PPPL TFTR D&D Project Manager or his designee through the appropriate subcontract administrator.  Upon receipt of such a directive, the subcontractor will take reasonable action to immediately make the change so as not to accrue unnecessary costs.  In the event of an impact on the TFTR D&D Project as a result of the directive, the subcontractor is required to immediately notify the PPPL TFTR D&D Project Manager  of the impact.

12.0
CONFIGURATION MANAGEMENT

12.1
Overview

The success of the TFTR D&D Project requires the integration of shutdown operations, dismantlement, caretaking and maintenance, and subsequent modifications to the TFTR Test Cell Complex, Tritium Areas, and their components.  Configuration Management (CM) is the integrated process that identifies existing plant requirements and controls changes to ensure that:

•
TFTR D&D activities satisfy all appropriate regulatory requirements for ES&H, and

•
The physical and functional characteristics of the TFTR D&D Project are accurately reflected in selected plant documents to ensure a proper turnover of the TFTR Test Cell Complex.

The TFTR D&D Project will utilize the existing TFTR Project Configuration Management processes described in PPPL Procedure ENG-032, TFTR Configuration Control, which may be revised to accommodate specific requirements for the D&D.  The TFTR Configuration Control processes described in PPPL Procedure ENG-032 are consistent with the DOE Baseline Change Control Process.

A Work Breakdown Structure (WBS) for the TFTR D&D Project has been defined in Section 5 of this PMP.  This WBS defines the TFTR D&D Project configuration elements for hardware and items which appear at the Level 2, 3, and 4.

12.2
Baseline Identification

The TFTR D&D Project activities will be defined in project-generated requirements documents, plans, specifications, engineering drawings, interface control documents, and/or other associated data.  All of the design documents on the TFTR D&D Project are controlled in the sense that their original issue and subsequent revisions must be approved by the appropriate level of TFTR D&D Project management.  Project design documents, such as controlled drawings and specifications, will be revised in accordance with the change control process described in this plan.

Other Project documents such as safety analyses, QA documents and procedures, and technical, maintenance, installation, and test procedures, which do not normally change the design or design parameters, will be revised in accordance with existing PPPL Procedures.

12.3
Change Processing and Control

Change control is the process that ensures that changes to TFTR D&D Project are properly identified, screened, evaluated for safety, implemented, and documented.  All TFTR D&D Project documents shall be revised in accordance with the process described in PPPL Procedures.

A proposed change must meet one of the following criteria: that it is DOE directed, that it is essential for performance or safety, that it shows significant improvement in design, safety, or capability, or that it results in reduced costs/schedule during dismantlement, decontamination, and removal activities.  Unless a proposed change can be shown to meet one or more of these criteria, it will be rejected.

Another important aspect of change control is the decision as to when to implement it.  While it is important that this be carefully considered for each design document, it is especially important for drawings.  The TFTR design is defined by a family of drawings.  It is important during the implementation of the TFTR D&D Project that the drawings are maintained current and accurately reflect the status of the configuration.  However, only drawings of those components, systems, and interfaces that will remain for turnover will be revised; other drawings will be deleted as part of the D&D process.  This process will continue throughout the entire TFTR D&D Project and will apply to construction field changes and non-conformances.

12.4
Documentation

Data packages for proposed changes will be assembled and may include the following:

•
A standard Engineering Change Notice (ECN) Form that clearly identifies the reason for the change, the implications of the change (design, cost, and schedule), and other options; and

•
Back-up and supporting documentation including any conceptual drawings, justification memos, or studies.

These data packages should be submitted to the cognizant TFTR D&D Project approval authority, as defined in Section 9.2.6.

13.0
ENVIRONMENTAL REVIEWS

13.1
Overview

A review of the applicable federal, state, and local environmental requirements has been completed and indicates no additional studies, reviews, investigations, or corrective actions are needed in support of the TFTR D&D Project.  These reviews included the National Environmental Policy Act (NEPA), the Resource Conservation and Recovery Act (RCRA), the Comprehensive Environmental Response, Compensation and Liability Act (CERCLA), the Superfund Amendments and Reauthorization Act (SARA), and the National Emission Standards for Hazardous Air Pollutants (NESHAP).

PPPL will not prepare a Revision to the TFTR Final Safety Analysis Report (FSAR) for the TFTR D&D Project.  Rather, two sections, a crossover matrix from the current TFTR SAR to DOE Order 5480.23 requirements and a general section on D&D, will be added to the existing SAR using the Unreviewed Safety Question Determination (USQD) process and the annual SAR update process.

13.2
National Environmental Policy Act (NEPA)

An Environmental Assessment (EA) was prepared and a Finding of No Significant Impact (FONSI) was issued for the TFTR D&D and Tokamak Physics Experiment (TPX) Projects (i.e., no Environmental Impact Statement is required).

The analysis of impacts in the EA assumed disposal of 950 m3 (33,500 ft3) of waste weighing approximately 2,270 metric tonnes (2,500 tons); D&D occurs following production of 2 x 1021 D-T neutrons; that all 2,500 tons of D&D material are subject to cutting (only the vacuum vessel and coils weighing about 700 tons will be subjected to significant cutting); and that activated materials retrieved during D&D operations are 100% 60 Co at volumetric concentrations of 45 Ci/m3 (in fact, many other less hazardous radionuclide will be involved, and  it is now believed that 9.2 Ci/m3 is a more realistic valve for the volumetric contamination of the vacuum vessel at two years after D-T operations).  These assumptions are believed to be bounding for any likely changes to the D&D plan or schedule.  Also, the analysis of transportation impacts in the EA for shipments to Hanford is believed to be bounding because the distance between PPPL and Hanford is likely to bound any distance to other potential disposal sites.

13.3
Resource Conservation and Recovery Act (RCRA)

The TFTR does not meet the definition of a solid waste management facility as defined in 42 U.S.C §6903 (29), because the reactor and associated systems located in the Test Cell, Test Cell Basement, Pump Room and other auxiliary areas, do not meet the definition of a solid waste.  This is because the equipment contained in these areas are articles with a defined use, they are being used, and will not be considered a waste until removed from each of these areas.  Instead, PPPL (including TFTR) is currently classified as a generator under RCRA and PPPL manages all generated hazardous wastes through a Laboratory-wide hazardous waste management program.  This status will remain the same throughout the TFTR D&D Project.

Because TFTR is not classified as a solid waste management facility, 42 U.S.C. §6294(u) and (v) are not applicable.  These two paragraphs require that the solid waste management facilities perform "corrective actions: including remedial investigations/feasibility studies for release of hazardous waste or constituents.  Since these two paragraphs do not apply to the TFTR D&D Project, there is no requirement under RCRA to perform a remedial investigation/feasibility study for the TFTR D&D Project.

13.4
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) and Superfund Amendment and Reauthorization Act (SARA)

CERCLA is the "Superfund" law that requires facilities to remediate past releases of hazardous substances.  SARA made CERCLA applicable to federal facilities.  Under 42 U.S.C. §9620(c), the EPA is required to publish a Federal Agency Hazardous Waste Compliance Docket that list federal facilities that meet certain criteria that indicate the facility as a site of a potential release of a hazardous substance.  If a facility is listed on this "docket," the US Environmental Protection Agency (USEPA) ensures that a preliminary assessment has been completed and then determines if a remedial investigation/feasibility study is required.  PPPL is classified as a federal facility and was listed on the "docket" in 1993.

The EPA performed a preliminary assessment of the entire James Forrestal Campus including C&D sites. Princeton University and the New Jersey Department of Environmental Protection and Energy (NJDEPE) have entered into a Memorandum of Understanding that covers groundwater contamination at the entire James Forrestal Campus including C&D sites.  

13.5
National Emission Standards for Hazardous Air Pollutants 
(NESHAPS)

40 CFR §61.07 requires that an application be submitted to EPA "for approval of the construction of any new source or modification of any existing source."  Modification is defined as "... any physical or operational change to a stationary source which results in an increase in the rate of emission to the atmosphere of a hazardous pollutant to which a standard applies..." [§61.15(a)].  According to the EA for the TFTR D&D and TPX Projects, no more than 500 Ci/yr. of tritium will be released from D&D operations, which is the same as has been assumed for current TFTR D-T operations.  Thus, the only aspect of the D&D Project that meets the definition of "modification" under the NESHAPS regulation is the emission of residual activation products from dismantling operations.

§61.96(b) states that an application for approval (or notification of startup) does not need to be filed with EPA for any modification within an existing facility, if the effective dose equivalent (EDE) caused by all emissions from the modification is less than 1% of the standard prescribed in §61.92, i.e., 0.1 mrem/yr. at the nearest business (350 meters from the stack for TFTR).  This EDE must be calculated using a source term derived from the methodology in Appendix D to 40 CFR §61, which is provided as input to computer models described in §61.93, e.g., CAP-88.  This calculation for TFTR yields an EDE of 0.0537 mrem/year.

Since the calculated EDE due to emissions from the modification (TFTR D&D) is less than 1% of the standard in §61.92, an application to EPA for the TFTR D&D Project is not required.

14.0
RISK ASSESSMENT

14.1
Overview

The potential risk areas for the TFTR D&D Project are technical, schedule, cost, environmental, safety and health.  Over-all, the risk assessed for this Project is "low" based on the discussion below.

A significant data base exists for decommissioning nuclear facilities of equivalent size and complexity.  These typically have much greater levels of activation and contamination than the TFTR.  Therefore, although large scale fusion reactors have not previously been decommissioned, the prior experience coupled with TFTR's  low levels of activation and contamination indicate a low risk project.

To summarize:

•
The low level waste from TFTR presents a significantly smaller challenge than that of decommissioning nuclear facilities;

•
The radiological characterization of TFTR is expected to be straight-forward, hence radioactivity concentrations will be fully quantified before the start of operations;

•
Subcontractors are available with proven experience for disassembly of radioactively contaminated and activated components

•
The D&D tools and equipment planned for this Project have been, for the most part,  field-proven during decommissioning of nuclear facilities.

The project element considered to have high technical risk is cutting the vacuum vessel.  Thus, high technical risk for cutting this component creates the most uncertainty in the estimated cost, schedule, and safety risk (i.e., contamination control).

14.2
Activities Planned to Minimize Risk

The TFTR D&D Project is in the design phase of development.  Therefore, design studies, small scale tests, and mockup demonstrations will be used to make an early determination of the cutting technologies that have the capability to minimize risk to safety, cost, and schedule.  Full scale mockup tests will be assessed prior to acquiring any of the specialized cutting equipment.  A safety review will be held for the vacuum  vessel segmentation plan prior to the start of vessel segmentation.

14.3
Environment, Safety, and Health

The level of risk in the areas of environment, safety, and health (ES&H) is assessed to be "low."  The Project will be managed and operated in strict compliance with all applicable Federal, State, and local environmental, safety, and health regulations, and shall also comply with all DOE Orders governing ES&H.

Many accident scenarios have been postulated in support of the Environmental Assessment (EA).  The consequence of even the most severe credible accident is minor, with environmental and safety impacts far below DOE and regulatory limits.  PPPL has many years of good worker safety practices including extensive work with high voltage electrical systems.  It has developed and implemented good work practices and procedures for tritium work, including such activities as tritium shipping and receiving, line breaks, accountability, and maintenance. 
Addendum 1

Project Document Matrix
1.
Safety Analysis Report (SAR)
TFTR's SAR acceptable with minor 



additions.  Agreed to by PG and CH

2.
Technical Safety Requirements (TSR)
No change required.  Agreed to by PG



and CH.

3.
Environmental Impact Statement (EIS)
Not required.

4.
Environmental Assessment (EA)
Approved by DOE.

5.
OP-AD-77 (Operational Safety
Revise as required during D&D.  USQD


Requirements)
process.

6.
Low Level Radioactive Waste
PPPL HP-PP-01


Certification Plan

7.
Low Level Radioactive Mixed Waste
PPPL HP-PP-04


Certification Plan

8.
PPPL Waste Minimization Plan
PPPL HP-PP-10

9.
Environmental Monitoring Plan
PPPL Environmental Monitoring Plan

10.
Environmental Protection
PPPL Environmental Protection Implemen-


Implementation Plan
tation Plan, EQP-002

11.
Radiological ALARA Plan
PPPL Radiological ALARA Program Plan

12.
TFTR D&D Project Advanced
Approved 1/11/94


Acquisition Plan

13.
NEPA
See items 3 and 4.

14.
RCRA
No additional permits required.

15.
CERCLA
No additional permits required.

16.
SARA
No additional permits required.

17.
NESHAPS
No application to EPA required.

18.
QA Plan
PPPL Institutional Quality Assurance Plan



EQP-004

19.
Worker Safety
PPPL Environmental, Safety and Health



Manual ES&HD-5008

20.
Preliminary TFTR D&D Plan
PPPL-D&D-00012-DDOC, 2/93

21.
PPPL Project Control System
Submitted to DOE September 29, 1993


Description

22.
Configuration Management
TFTR Project Configuration Management,



ENG-032
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