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Executive Summary

The Accelerator Readiness Review Team was appointed by the SNS ES&H Manager on September 9, 2002 and participated in the fourth module of a modular commissioning strategy on August 24-26, 2004.  The commissioning of parts of the facility is occurring at the same time other parts are being installed.  The ARR Team performed an Accelerator Readiness Review (ARR) of the Drift Tube Linac Tanks 4-6 (DTL4-6) and Coupled Cavity Linac Tanks 1-3 (CCL1-3), and evaluated relevant documentation, procedures, training records, operating plans and hardware readiness.  

A Plan of Action describing the ARR approach for the review is attached as Appendix 1 and was prepared in compliance with the Draft Implementation Guide for DOE Order 420.2A, Safety of Accelerator Facilities.

Prior to the site visit, the ARR process was supported by documentation made available via the internet and by a video conference.  On August 19, 2004, an opening presentation was made by SNS staff and management (see Appendix 2).  Presentations were followed by an on-site visit and interviews with subject matter experts on August 24-26, 2004.  Document reviews and facility inspections also occurred during the visit.  

It is the consensus of the visiting ARR Team members that the SNS Project management has conducted a comprehensive review.  All provisions of the SAD necessary for the DTL4-6 and CCL1-3 commissioning were addressed.  Adequate controls and policies are in place to extract beam from the source and transport beam safely to the beam stop.  A few procedures and actions were not completed at the time of the on-site review but were planned to be in place within a week.  These were identified as pre-start findings in this report.  The ORNL representative on the ARR Team will monitor progress in completing these items.  Thus, the ARR Team recommends approval for commissioning after the pre-start findings are closed.

Introduction

Background

The linac portion of the accelerator calls for a 1.4 MW beam of negatively charged hydrogen ions (H-) to be generated and accelerated to an energy of one billion electron volts (1 GeV).  This specific commissioning module allows a 20 ma, 50 microsecond, 1 Hz beam to reach energy of 157 MeV.  Additional description of the project may be found at http://www.sns.gov/projectinfo/.

Organization

The SNS Accelerator Systems Division (ASD) is composed of approximately 160 physicists, engineers and technicians.  ASD has established a Commissioning Team structure consisting of Managers for each major technical area.  Eighteen staff trained as Chief Operators and one person trained as an Operator will operate the accelerators in shifts during round-the-clock commissioning.  This structure will provide day-to-day and weekly coordination of commissioning activities.  Commissioning DTL4-6 and CCL1-3 is expected to last for about 5 weeks and end on or about October 15, 2004.
ARR Team

Members of the on-site ARR team and their primary responsibilities are in the ARR Plan of Action.  Please see Appendix 1.
G. Dodson, Operations Manager for the ASD, was the primary point of contact for the ARR team.

Conclusions

It is the consensus of the ARR Team that the SNS Project has conducted a comprehensive review and all provisions of the SAD necessary for this commissioning module have been incorporated into facility and SNS Project practice.  All controls and policies are in place to transport beam safely from the source to the beam stop.  The ARR Team made observations and identified pre- and post-start findings that are summarized in the following section.  
Summary of Observations and Pre-start and Post-start Findings

Topic: ALARA Program
Observations
The DOE ALARA Implementation Guide to 10CFR835 requires the performance of an ALARA Design Review to ensure that “ALARA considerations are evaluated, incorporated if reasonable, and documented for the design of new facilities and modifications to existing facilities that involve the potential for exposure to ionizing radiation.”  This review is broader than the ALARA reviews that are incorporated into routine work planning and is required to address several discrete issues that include:

1. dose assessment;

2. review of projected radiological conditions against numerical trigger points established by management to initiate a review;

3. identification of applicable radiological design criteria;

4. review of similar facilities and processes to assist in the selection of optimum ALARA design features and less costly design alternatives using approved numerical criteria;

5. incorporation of design features to reduce exposure to personnel and spread of contamination;

6. post-construction of the effectiveness of ALARA engineering features to provide feedback to the design engineers.

Several of these issues are addressed in various SNS documents (e.g., the design objective of 0.25 mrem/hr in continuously occupied areas is in the SNS Radiation Safety Policy, SNS OPM 2.H-5).  Through the interviewing process it became apparent that the Project has thought about ALARA strategies that could be employed to optimize exposures from operations and maintenance.  All of these issues need to be centralized in the ALARA Design Review.

Measuring beam losses is a documented beam commissioning plan goal.  Expectations regarding residual activity buildup in beam-line components are largely based on assumptions of beam loss.  In turn, this depends heavily on expectations concerning how well the beam loss monitoring minimizes beam loss.  If only 0.01% of the beam is expected to be lost and 0.1% is actually lost, residual dose rates could be ten times higher than expected.   SNS OPM 2.H-7.5, Trending Beam Loss and Radiological Monitoring Data, already requires relating measured beam losses to calculated beam losses.  The results of this comparison should be documented and forwarded to the Radiation Safety and ALARA Committees for review.  These committees should jointly assess whether this analysis validates previous assumptions that could impact proposed approaches to the SNS ALARA Program.

Pre-start Findings
None.
Post-start Findings

1. Develop and approve an ALARA Design Review in accordance with DOE G 441.1-2, the ALARA implementation guide for 10CFR835.

2. SNS OPM 2.H-7.5, Trending Beam Loss and Radiological Monitoring Data, already requires relating measured beam losses to calculated beam losses.  The results of this comparison should be documented and forwarded to the Radiation Safety and ALARA Committees for review.  These committees should jointly assess whether this analysis validates previous assumptions that could impact proposed approaches to the SNS ALARA Program.

Topic: Closeout of Prior ARR Open Items
Observations
A recommendation was made for the SNS Project to develop a FY04 Performance Assessment Plan.  The SNS Project has not yet developed a formal performance assessment plan as required by SBMS; however, the required elements of performance plans are found in other SNS project documentation.  Project goals and performance measures have been established and systems are in place to support these goals.  Nearly every activity in the commissioning stage of the SNS project is subject to extensive review.  However, some specific performance assessment goals and objectives, such as Laboratory-level environmental (including pollution prevention), safety, and health objectives and associated requirements, may not be adequately addressed in existing project documentation.   Specific targets need to be assigned to support these objectives, and should be reviewed by management annually.  An SBMS-driven performance assessment plan and schedule for lower level self-assessment activities, such as accident and injury rates, waste reduction goals, and the annual assessment of Lockout Tagout (required by SNS procedure), is expected to be developed as the project progresses.

A recommendation was made to identify and train at least one person to serve as a Critique Facilitator.  John Mashburn has been identified and trained to serve as a Critique Facilitator.  Causal analysis training has not been available, but will be completed.  It is recommended that at least one line manager be identified and trained to serve as a Critique Owner. 

The ASD has a part-time Electrical Safety Officer (ESO).  A recommendation was made to consider making the ASD ESO a full-time position.  ASD sees value in having the ESO serve in dual roles of safety and operations.  Additionally, there are sufficient resources for staff as each group in ASD also has an ESO.  All the ESOs serve on the ASD Electrical Safety Committee.  No further action required.  

A recommendation was made to identify and train Qualified Electrical Workers, those who work on or near energized equipment.  Qualified Electrical Workers have been identified and trained as required by SBMS.  The Qualified Electrical Worker forms that were reviewed were outstanding, delineating exactly which tasks each electrical worker is approved to perform.  The qualifications have not yet been entered in SAP, but records were provided to ORNL for this purpose (and are also available in ProjectWise).  No further action required.

A recommendation was made to ensure that personal protective equipment (PPE) training include a certification statement, as required by OSHA.  An example of a PPE training certification statement was provided to the reviewer.  No further action required.

A recommendation was made related to communicating information at shift turnover.  It was noted that a hard copy logbook is used in the Control Room, and an electronic logbook is also used.  No further action required.

A recommendation was made related to ISO-14001 certification.  ORNL has obtained this certification.  No further action is required.

Chuck Schaefer reviewed prior ARR actions related to (1) development of an activation checklist, (2) CR-39 dosimeters, and (3) the fault-study plan.  No further action is required. 

Research Safety Summary recommendations are addressed separately.
Pre-start Findings
None.
Post-start Findings

1. An SBMS-driven performance assessment plan and schedule for lower level self-assessment activities and objectives, such as accident and injury rates, waste reduction goals, and the annual assessment of Lockout Tagout (required by SNS procedure), is expected to be developed as the project progresses.

2. It is recommended that at least one line manager be identified and trained to serve as a Critique Owner. 

Topic: Closeout of Prior Internal SNS Evaluations 

Observations
Internal tracking systems are used for various assessment activities and desired actions. The SNS tracking database was reviewed with George Dodson and several overdue actions were observed.  Email reminders will be sent out to action owners reminding them of due dates.  The ORNL Assessment Tracking System (ATS) was reviewed.  SNS Project occurrences and some other assessments are entered in ATS.  No concerns were identified in these reviews; however, it is recommended that periodic monitoring of open actions be conducted to ensure timely resolution of issues.  

Pre-start Findings
None.
Post-start Findings

1. It is recommended that periodic monitoring of open actions be conducted to ensure timely resolution of issues.  

Topic: Commissioning ASE

Observations

The commissioning accelerator safety envelope now contains oxygen deficiency (OD) and cryogenic hazard considerations in addition to fire protection and personnel radiation exposure.  The requirement that oxygen deficiency monitor and alarm systems be operational when an OD hazard exists in the linac tunnel or CHL and the compensatory actions required are clearly stated.  However, there may be some confusion regarding the definition of “significant quantities,” and the reviewer was clearly confused by the meaning of an “impaired” system.  For something as important as a safety limit, clarity is very important so that there is no confusion among those who are required to comply with it.  Also, there was some concern and subsequent discussion regarding the role of the emergency ventilation system (EVS) in mitigating the ODH.  It was concluded that although the EVS is not necessary for personnel safety (not required in the ASE), it should be included in the operational envelope.
Pre-start Findings

1. Clarify the meaning of an impaired OD monitor or alarm system.

2. Modify the ODH signoff by Paul Wright in SNS-OPM 6.E-10.-attachment  (Checklist: Operational Approval for Beam Commissioning of DTL-4,5,6 and CCL-1,2,3) to read “Oxygen Deficiency Hazard (ODH) monitoring, alarm and emergency ventilation systems are functional and have been tested in accordance with specified and approved requirements.”

Post-start Findings

1. Add to the Operational Envelope (SNS-OPM 2.B-1.) a section on the oxygen deficiency hazard that requires the emergency ventilation system to be functional and tested. 

Topic: Activation of Beam Stop and Cooling Water Systems
Observations
The ARR Team Member reviewed the beam stop activity calculations and the assumptions used to support those calculations.  The modeler used MCNPX and assumed two micro-amps of average current at 160 MeV for a period of time that matched the expected run time of the commissioning period.  Two micro-amps is twice the commissioning goal of one micro-amp average beam current and is, therefore, conservative.  The calculations showed that the beam stop will activate significantly and is expected to produce a dose rate of ~ 140 mrem/hr at 12 inches following a 5-day cool down.  The dose rate near the surface of the concrete dump shielding is expected to be about 6 mrem/hr following a 5-day cool down.

The calculations supported the decision to use concrete as beam dump shielding rather than steel.

The modeler also helped develop the shielding configuration for the labyrinth using a dose rate constraint of 0.25 mrem/hr at the downstream labyrinth gate.

Cooling water activity buildup calculations were reviewed and found to be adequate.

Pre-start Findings
None.
Post-start Findings

None.
Topic: Electrical Safety 

Observations
During a walkthrough of the Klystron Gallery it was observed on several occasions that Lock and/or Tag had been implemented inconsistently with the SNS Lock and Tag program. This was later validated from interviews and discussion with the Electrical Safety Officer.  

· At least three different types of locks were observed, not all were red.

· Locks applied with no tags.

· Tags not dated. 
The identification of electrical training for employees appears to be a robust program, with effort spent on identifying training requisite to the hazard level.

The use of a standard form for non UL listed equipment allowed the Authority Having Jurisdiction to qualify experimental electrical equipment to a safe standard, free from recognized hazards that are likely to cause death or serious physical harm to employees. 
Pre-start Findings

None.
Post-start Findings

1. Evaluate in a formal manner, perhaps via the Electrical Safety Committee, the consistency of the SNS written Lock and Tag program against that of the ORNL site program.

2. Conduct an audit to assure that the implementation of Lock and Tag in the field is consistent with the expectations set forth in the Lock and Tag program.  Document the findings for corrective action.

Topic: Emergency Procedures

Observations
SNS has a local emergency manual that requires ORNL staff to provide emergency response.
The Oak Ridge National Laboratory’s emergency response organization structure is becoming familiar with the site via site tours and discussions with the SNS staff.

A critique of an emergency response is required by SBMS Emergency preparedness and response procedures.  It was found that the local emergency response supervisor was not aware of the need to provide a critique; on-the-other-hand SNS has had, so far, only false alarms.  However, a critique of emergency response to any alarm is useful.
The SNS Chief Operator responds to the scene of the incident to provide guidance and local knowledge and to assist the incident commander.  While this is not described in a procedure the SNS chief operators have undergone training to prepare the incident commander for this responsibility.
Pre-start findings

1. Appropriate staff must be made aware of the requirement for critique after emergency response.  For emergency response situations that do not trigger the implementation of the SBMS Critique Subject Area, SNS should establish an appropriate forum for feedback and improvement.
Post-start Findings

None.

Topic: Environmental Protection Program
Observations
The SNS has implemented the ORNL Environmental Management System (EMS).  ORNL has modeled this management system after the international standard ISO 14001.  Based on compliance with this standard, ORNL has received ISO 14001 registration.  Participation in EMS by SNS has resulted in an accelerated schedule for identifying sources of waste and future waste reduction policies.  It was estimated by the SNS ES&H Manager that re-routing HVAC condensate to sanitary will save about $5,000,000 per year in future low-level radioactive waste cost.  Another $2,000,000 in savings was predicted because SNS implemented a program to minimize low-level radioactive liquid waste streams.  The implementation of this management system has changed behaviors.  For example, the SNS established waste-budget targets that have resulted in reducing industrial waste streams from SNS laboratories and shops.  
SNS has volunteered to pilot a new procurement approach whereby SNS identifies and hires the best waste contractor at lowest cost as opposed to ORNL.

A groundwater monitoring program was developed for future SNS operations.  A hydro-geologist studied the local soils around SNS and determined that monitoring the streams on a routine basis will serve as an effective monitor of the impact on local groundwater.

The results of detailed process evaluations, as per EMS, have resulted in a 30% reduction in the use of cooling water.
Environmental objectives and targets have been written into the personal Performance Plan for the SNS ES&H Manager.  Review of the SNS Project Execution Plan (PEP) indicates pollution prevention and waste minimization are goals for SNS but specific targets and objectives are not identified in the plan.  An ORNL objective for Thom Mason, the SNS Project Director, is to reduce solid waste by 25% in FY04.  This environmental objective was documented in ORNL’s SBMS.  However, this specific objective has not been flowed down into SNS documents such as an SNS Assessment Plan, as per SBMS requirements, or an equivalent plan such as the SNS PEP.
Pre-start Findings

None.

Post-start Findings

2. Identify environmental targets and objectives for the SNS Project as a whole.  Document objectives and targets and assign responsibilities to specific individuals.  Track assignments in the ORNL Assessment Tracking System or its equivalent.  Review and assess performance at the end of the fiscal year.  Ensure this process is implemented and executed for FY05.
Topic: Fault Study Plan

Observations
A detailed fault study plan has been prepared according to requirements in the SNS OPM.  The plan has been reviewed and approved.  The plan is aimed at establishing routine dose rates outside of shielding, measuring the dose rates due to controlled faults at a variety of locations along the DTL/CCL beam line, estimating the quality factor for neutrons, and measuring beam transmission to the stop during controlled faults.  Expected does rates have been determined for the controlled faults at specified locations.  Locations for dose equivalent measurements have been established.  The study will be directed by the physicist who drafted the fault-study plan; however, the accelerators will be operated by trained and qualified operators.  
The ORNL radiological controls staff is familiar with this particular fault-study plan.  They provided appropriate evidence that they adequately supported the fault study during DTL1-3 commissioning.  The Radiological Control Technicians indicated that they practice ALARA during these studies and they plan to establish appropriate radiological controls near the pre-planned fault locations and in routinely occupied work areas nearby. 

Pre-start Findings

None.
Post-start Findings

None.
Topic: Fire Protection
Observations
The process for SNS to oversee installation and check out of fire detection and fire protection systems and to turn them over to ORNL for operation and maintenance is mature.  The fire protection engineer is involved in most installation approvals; his sign off on shielding installation drawings (for fire and life safety issues) and identification of “tray-rated” cables for use in the beam tunnel are examples of this.  However, this involvement is not consistently utilized; e.g., installation of a wooden stairway at the upstream, south end of CCL1 was not approved by the fire protection engineer before it was installed.  

The ARR Team observed the use of polycarbonate covers over magnet buss terminations in the CCL portion of the accelerator.  This has caused fire safety problems at other accelerator facilities and raised concerns among the Team members.  Although not documented, the SNS fire protection engineer did review this installation; it adds less than 2 percent to the fire load in the beam tunnel and is believed to be of minimal additional risk to the facility when compared with the benefit gained by insulating the magnet terminations.  The fact that there are fire detection and fire protection systems in the beam tunnel helped him in making this determination.  He will document his approval of the material used for the covers.  Since the concern has been raised, he also will work with ASD personnel to try to find a flame inhibiting polycarbonate or alternative flame retardant material.
Pre-start Findings
None.

Post-start Findings
1. Ensure that the fire protection engineer is consistently involved in approving installation of equipment in the beam tunnel.

2. Document fire protection approval for the current use of polycarbonate to cover the magnet leads in the beam tunnel.

3. Work with ASD personnel to find a flame inhibiting polycarbonate or alternative flame retardant material for magnet lead covers.

Topic: Interlock Testing Procedures and Test Results

Observations
The Personnel Protection System [PPS] Phase 1.2 Testing and Certification Procedure, SNS-OPM 3.A-7.4.9 was developed for the present linac tunnel configuration. The tunnel consists of the accelerator DTL and CCL sections that are the subject of this review and RGD protection area for the RF conditioning of the SCL section. This procedure was approved and executed without exception and is being reviewed. The number of personnel approved for execution of the certification procedures is very limited. The procedure is quite long and has multi-operation steps.

During a tour of the Klystron gallery it was observed that the PPS connections to the Klystron modulator have a short section of unprotected cable. 
Pre-start Findings

None.
Post-start Findings

1. The AOG management should contact other laboratories with PLC based protection systems to learn about their certification process.

2. The ASD management should expand the pool of qualified personnel.

3. The use of unprotected cable should be reviewed by the Electrical Safety Officer.
Topic: Machine Protection System

Observations
The limits on pulse length and repetition rate are hard programmed into the machine protection system code.  A formal control for jumper control has been established [Bypass Request Form].  MPS input and output connection are being labeled with caution labels indicating contact person.
Pre-start Findings

None.
Post-start Findings

None.
Topic: Maintenance Programs and Procedures
Observations
Two databases are used to support SNS maintenance programs and procedures.  DataStream 7i is the maintenance management system and ProjectWise is the document management system (for equipment specifications, drawings, etc.).  Maintenance of accelerator related components is scheduled by area managers with input from technical group lead engineers.  Migration of data into DataStream 7i has begun. A procedure for bar coding equipment and entering associated documentation in ProjectWise has been developed.  Implementation of the maintenance management program will help SNS achieve and maintain configuration management and equipment reliability/availability goals.  ORNL has evaluated these management systems and may implement them in other facilities in the near future.

Maintenance on safety related systems and equipment requires authorization.  Tamper indicating devices and/or labels have been affixed to safety related systems and equipment.  A label in the Front End Control Room was observed on a door to a piece of electronic equipment.  It was noted that labels should not be placed on equipment doors.  As these doors are sometimes removed, the safety information is also removed.
SNS Job Hazard Evaluations (JHAs) do not have unique identification numbers and are not tracked, recorded, or filed.  Operations staff may want to consider maintaining some record copies of JHAs for selected maintenance tasks in ProjectWise.     

Pre-start Findings
None.
Post-start Findings

1. Labels for safety systems and equipment should not be placed on equipment doors.  As these doors are sometimes removed, the safety information is also removed.
2. Operations staff may want to consider maintaining some record copies of JHAs for selected maintenance tasks in ProjectWise.     

Topic: Occupational Safety and Health Program
Observations
While passing through the Klystron Gallery and support buildings, OSHA type violations were noted:

· Improper use of Lock and Tag

· Clearances in front of electrical panels not observed

· Housekeeping issues in areas around the installation activities

· Material on top of flammable cabinets

· Wet walking surfaces

· Unlabelled containers 

Although outside the scope of this review, other more serious type violations were noted in the construction area of the target, including:

· Use of man lifts to raise equipment on the man lift rails

· Use of fall protection in an improper manner. Worker had harness and was connected to a fall line. However worker was in a position above the fall line and ~12 ft. away horizontally while balancing on a 2x4 and other equipment. If worker had fallen, he would have hit the ground.

· Not using fall protection while being above ground in man lift

Pre-start Findings

None.

Post-start Findings

It is clear that at the system level, hazards have been evaluated (SAD) and appropriately controlled before work is performed and controls implemented (JHA) do provide adequate protection to employees, the public and the environment. 

However now that SNS moves with increasing speed into installation activities and operations, there needs to be some accountability for the hazards caused by these activities.  Management must ensure adequate controls are in place and used appropriately.

1. SNS should identify building or area managers that are accountable for assuring that hazards are controlled and significant and intolerable risks are eliminated. Consider implementation of ORNL Laboratory Space Management Program.
2. SNS should develop and formally implement a building/area inspection program that includes all management levels, covers all buildings and operations, and provides for the identification and correction of hazards.  Walkthroughs/Inspections using ES&H professionals, subject matter experts and line managers provides a strong message to workers at all levels that; safety is important, hazards are not acceptable and that everyone plays a role in providing and assuring the workplace remains a safe environment.  Greater line management presence in the workplace is a key to success in reducing injuries and illness.
3. SNS should develop safety programs that support greater worker involvement and feedback.  
Topic: Operations procedures

Observations
SNS for this stage of operations has developed Operations procedures to an appropriate level. 

SNS has been pro-active in identifying topics for the next level of operation (DTL 4-6 and CC1-3) and preparing procedures that properly prepare them for this next level.
SNS followed through on getting operator training qualified. Operators are available to execute the procedures that are prepared for them.
Some of the training has yet to be documented in formal procedures; that is, there are procedures passed on through on-the-job training. This is not uncommon at this stage of commissioning an accelerator. 

Pre-start Findings

None.
Post-start Findings

None.
Topic: Quality Assurance 

Observations
Quality assurance is integral to all operations at the SNS.  Acceptance criteria are defined for procurements, installations, testing and operations.  Quality assurance staff are involved in design reviews, procedure development, equipment calibration, inspection, and testing.  Management reviews are conducted at every stage of the project and actions are tracked.   The ORNL Assessment Tracking System (ATS) is used to track occurrences and some other assessments.   Lessons Learned are reviewed and shared to foster continuous improvement.  Quality actions are conducted according to project needs, using the graded approach.  

Quality aspects of the new cryogenic systems were discussed with John Mashburn.  An external advisory committee recommended additional reviews for the cryogenic systems, so an independent internal review committee was formed and John served on this committee.  (The cryogenic systems were evaluated by other ARR Team members.) 

When asked if quality assurance staff verify closure of corrective actions, John replied that he has recently been asked to do this and has been given access to the ASD tracking database for this purpose.  Several overdue actions were noted while reviewing the SNS tracking database with George Dodson.  Email reminders will be sent out in the future to remind action owners of due dates.

John stated that he has not had time to conduct as many assessments this past year as he had hoped to, but he did participate in the ISM Maturity Evaluation.  No corrective actions were identified from this activity. 

A recommendation was made for the SNS Project to develop a FY04 Performance Assessment Plan.  The SNS Project has not yet developed a formal performance assessment plan as required by SBMS; however, the required elements of performance plans are found in other SNS project documentation.  Project goals and performance measures have been established and systems are in place to support these goals.  Nearly every activity in the commissioning stage of the SNS project is subject to extensive review.  However, some specific performance assessment goals and objectives, such as Laboratory-level environmental (including pollution prevention), safety, and health objectives and associated requirements, may not be adequately addressed in existing project documentation.   Specific targets need to be assigned to support these objectives, and should be reviewed by management annually.  An SBMS-driven performance assessment plan and schedule for lower level self-assessment activities, such as accident and injury rates, waste reduction goals, and the annual assessment of Lockout Tagout (required by SNS procedure), is expected to be developed as the project progresses.

John Mashburn has been identified and trained to serve as a Critique Facilitator.  Causal analysis training has not been available, but will be completed.  It is recommended that at least one line manager be identified and trained to serve as a Critique Owner. 

Pre-start Findings
None.
Post-start Findings

1. An SBMS-driven performance assessment plan and schedule for lower level self-assessment activities, such as accident and injury rates, waste reduction goals, and the annual assessment of Lockout Tagout (required by SNS procedure), is expected to be developed as the project progresses.
2. It is recommended that at least one line manager be identified and trained to serve as a Critique Owner.
Topic: Radiological Control Program
Observations
The Radiation Safety Officer (RSO), in concert with the matrixed radiological control technical staff, is planning to operate a “rabbit system” during DTL 4-6 and CCL 1-3 commissioning.  The rabbit system will be used to irradiate sample materials to assist in determining neutron fluences and energies within the shielded enclosure.  The materials will not be placed directly in the beam, but will present some risk to safe beam operations (e.g., sample material could fall onto and damage beam line components).  The Accelerator Systems Division (ASD) has not formally reviewed and approved the operation of this system.  ASD does not have a process for reviewing and approving the introduction of materials into the shielded enclosure that do not directly support operations (i.e., for experimental purposes).

The Commissioning ASE (SNS OPM 2.B-1) requires that affected staff receive training on their ASE-specific responsibilities.  Facility RCTs have ASE-specific responsibilities in regards to the Chipmunk Monitoring System Calibration and Testing Program.  Training records for the operations staff that indicate they were trained on the Commissioning ASE are readily available, but training records for the RCTs could not be verified.  ASD needs to ensure that the RCTs have received training on SNS OPM 2.B-1 and that these training records are retrievable and auditable.

Some Group Leaders and many of their staff are already RW1 trained.  This will facilitate their involvement in integrated work planning (e.g., identification and analysis of radiological hazards) for those jobs that occur in Radiation Areas that are likely to be produced in the Linac.  The Group Leaders, or their designees, use Job Hazard Assessments (JHAs) as work permits and to establish the need for other work permits (e.g., RWPs, Confined Space Entry Permits, Working Hot Permits, etc.).  SNS requires the use of JHAs for work planning (SNS OPM 2.E-3).  Several JHAs reviewed in the field varied in quality.  The JHAs do not ask leading questions, nor do they provide a method of systematically reviewing potential hazards.  In accordance with the SNS goal of developing and implementing effective ES&H programs Management should more fully assess how JHAs are being used by Group Leaders and whether this approach to work control is satisfying the five core functions of Integrated Safety Management.

SNS OPM 2.H-5, SNS Radiation Safety Policy, references the “SAR for the nuclear facility.”  The recent change in the DOE Accelerator Safety Order eliminates the Target Building from consideration as a nuclear facility.  All references to the Target Building as a nuclear facility need to be removed from SNS authorization basis documents and operating procedures.

SNS OPM 2.H-8, Radiation Posting and Personnel Exclusion Triggers, does not meet ASD procedural formatting requirements.

Good Practices
RWPs and supporting surveys associated with DTL 1-3 commissioning were reviewed.  Both were comprehensive and in conformance with SBMS requirements.  The RWPs were supported by formal work plans that were developed and approved in accordance with the SBMS Work Control Subject Area.  The work plans contain a “Job Hazard Evaluation” section.  No RWPs have yet been required for work performed by other than the radiological control technicians.

The RCT Technical Supervisor is maintaining an approved routine survey schedule.  This tickler also includes non-radiological support activities and is an excellent tool for ensuring requirements are being met.

There is an existing commitment to connect the SNS Personnel Protection System (PPS) to SAP, the ORNL training database.  This will allow the SNS “Prox Card” to connect to the ORNL automated work controls system.  The access controls system will ensure that only properly trained individuals can gain access to areas requiring varying levels of training for access.  This mode of operation may also eventually support the SNS ALARA Program.  This is a best practice and SNS Management is commended for making an early commitment to this integration.

The Training and SBMS Services Division has formally approved the RCT Supervisor to deliver the practical factors portion of both RW1 and RW2.  The RCT Supervisor uses approved checklists and forwards the results of the evaluations to the Training Division for record keeping purposes.

Pre-start Findings

1. Appropriate ASD Management needs to review and approve the operation of the rabbit system to be used during commissioning.

2. ASD needs to develop a process and procedure for reviewing and approving the introduction of materials into the shielded enclosure that do not directly support operations (i.e., for experimental purposes).

3. ASD needs to verify that the facility RCTs have received training on SNS OPM 2.B-1 and that these training records are retrievable and auditable.

Post-start Findings

1. In accordance with the SNS goal of developing and implementing effective ES&H programs, SNS management should more fully assess how JHAs are being used by Group Leaders and whether this approach to work control is satisfying the five core functions of Integrated Safety Management (define work, identify/evaluate hazards, develop controls, perform work within the work control boundaries, and provide feedback for continual improvement).

2. Eliminate all references to the Target Building as a nuclear facility from SNS authorization basis documents and operating procedures.

3. Revise SNS OPM 2.H-8 to meet standard SNS procedural formatting requirements.

Topic: Shielding and Configuration Control

Observations

There appears to be a good working relationship between ASD and radiation control personnel.  ORNL radiation control personnel assigned to SNS have a good understanding of SNS radiation survey and shielding configuration control requirements and strictly adhere to them.  It is the reviewer’s understanding that even though an ORNL Radiation Support Services SOP allows radiation control personnel to add shielding to a localized “hot spot” if one is found and shielding is available, the resident radiation control people realize that SNS procedure requires a rigorous process to be followed to modify shielding.

Drawings are being prepared and approved that indicate the location of movable shielding that is required for safe operation.  There are sign-offs to acknowledge that the shielding is indeed installed as indicated on these approved drawings.  Per procedure, shielding is often restrained to avoid the unauthorized removal of such shielding and to mitigate a possible toppling hazard.  A noteworthy practice is the use of welding blankets to cover unclad polyethylene shielding to reduce its fire hazard (a benefit of involving the fire safety engineer in such installations).  Another noteworthy practice is the use of yellow paint to indicate that easily movable shielding is under configuration control.  The committee did note that there was a small amount of unrestrained, unpainted movable shielding on top of the large movable shield plug located at the upstream end of linac shield enclosure; this “loose” shielding is actually outside of the enclosure.  It was determined that even though this movable shielding is needed for beam delivery, it was not documented on the approved shielding installation drawing.  Also, it was noted that the as-installed sign-offs on the approved shield drawings are not complete because installation of the beam stop was not yet complete (although it was close to being complete).

Discussions with the person who performed the shielding calculations for this phase of the beam commissioning indicated that resources are not always available to check (peer review) the calculations.  She indicated that she would be more comfortable if her work were reviewed.  Also, in our discussion of calculated radiation dose rates during beam delivery to FC5 and FC6 where the addition of shielding in the beam channel in front of the waveguide penetrations proved necessary, it became clear that there was some concern that the required amount of shielding would indeed be installed.  It is believed that it needs to be stacked to beam elevation.  This concern indicates that when a shield design is specified following calculation, sign off of the design on the shield drawing(s) by the calculator may be in order so that the requirements are clear before installation.

Pre-start Findings

1. Formally clarify with ORNL radiation protection personnel the understanding that even though ORNL procedure allows them to add shielding if circumstances dictate and shielding is available, they must follow SNS procedure for modifying shielding.

2. Update the front-end shielding drawing to reflect the need for the “loose” shielding on top of the large shield plug at the front end of the linac shield enclosure.  The shielding should be constrained to prevent it from falling off and, if possible, painted.

3. Complete the as-installed shielding drawing sign-offs as required by SNS procedure.

4. Ensure that the required amount of shielding is installed in front of the waveguide penetrations near the FC5 and FC6 locations.

Post-start Findings

1. Determine if the person performing shielding calculations should also approve shield installation drawings.

Topic: Sweep Procedures

Observations
The main sweep procedure, 3.A-4.1 Procedure for Sweeping Primary Beam Enclosures – Controlled Access, is dated June 26, 2003 and requires that the people performing the sweep are PPS qualified/certified [3.4] a term that is used for people performing the PPS certification.  In addition, reference is made to check-lists [5.1.4] that have been superseded area specific procedures. During the tour of the tunnel it was noted that the area between the machine and the south wall is difficult to access and fully observe from the aisle side of the machine. This was particularly true in the superconducting section.
Pre-start Findings

1. SNS OPM 3.A-4.1 Procedure for Sweeping Primary Beam Enclosures – Controlled Access requires revision to conform to present practice.
Post-start Findings

1. AOG should evaluate how to ensure that personnel are cleared from the area between the machine and the south tunnel wall.
Topic: Training 

Observations
The SNS Project has a comprehensive training program that addresses both operations and ESH.  Training to specific procedures is conducted as required by the ASE.  Training requirements for individual employees are defined by Group Leaders, with assistance from Sam McKenzie.  Training requirements are reviewed at least annually.  When new training programs are implemented by ORNL, Human Resources Division notifies affected employees. The ASD has a Memorandum of Understanding (MOU) with Human Resources to provide this support. A spreadsheet is used to monitor training status of employees.

ORNL uses SAP to track training records and SAP cannot track training unless the trainee has an ORNL badge number.  Not all SNS Project participants have ORNL badges, so the training organization is working on an alternative solution for tracking SNS training.  When this problem is resolved, SNS training records can be entered in SAP.  GoTrain is currently used to provide and track training.  

Electrical safety training is given high priority.  Lessons Learned from electrical operations have been incorporated in training.  Lockout Tagout Verification Awareness training was conducted after programmatic shortcomings were discovered. SNS Lockout Tagout training includes a practical factors portion.  Subject matter experts from outside ORNL have been brought in to provide electrical safety training on several occasions. Qualified Electrical Workers have been identified and trained as required by SBMS. 

An example of a personal protective equipment training certification was provided to the reviewer.

Hoisting and rigging training is obtained from outside the Laboratory.

Cryogenic Safety Training has been developed and is required for unescorted access to cryogenic work areas.

Pre-start Findings
None.
Post-start Findings

None.
Topic: Oxygen Deficiency Hazard

Observations
One of the FSAD findings (Finding 3b) is “. . . proposed policy should be peered reviewed.”
SNS’s written response to Finding 3b was: “The SNS cryogenic safety policy, including ODH criteria, has been presented at the American Industrial Hygiene Conference and the Tennessee Valley local section of the ALHA.  A paper is in preparation for Publication in the American Industrial Hygiene Association Journal.”   It appears that this publication has not occurred as of yet.
If an ODH incident occurs, how do you really ensure that everyone is out of the tunnel?  It appears at this phase of the project, no such protocol or procedure exists.

In an ODH emergency it is important that tunnel workers be able to leave.  There is a concern about workers working between the linac and the wall having limited egress.

If there is a person working behind the Cryo-cavities when a relief valve is triggered, can they escape? 

The oxygen monitor read backs are logged in archive file at a 30 second rate.  This system has the potential of analyzing how an ODH event progresses when each event occurs.  The repetition rate of 30 seconds may be too slow to capture adequately the progress of an event.

There is evidence that there is a cryogenic system approval process in that SNS authorities having jurisdiction have developed appropriate reviews and approvals for various stages of cryogenics system start up and commissioning. 

Pre-start Findings
 
None.
Post start findings

1. We believe that SNS Cryogenic safety policy, including ODH criteria, still needs a peer review.  This peer review should include written feed back.

2. Develop the protocol that ensures all workers are out of the tunnel if an ODH emergency occurs.
3. In an ODH emergency, ensure a method whereby rescue personnel are able to get behind the RF cavities to rescue personnel in an oxygen deficient environment.

Oxygen concentration read backs logged in a computer file will be useful for reconstruction of an oxygen deficiency event after a cryogenic emergency.  The rate of gathering data should be increased to a higher speed.  Once per second is recommended. 

4. Topic: Non Ionizing Radiation

Observations
A significant hazard exists, through the exposure of RF radiation from open or partially opened waveguides, to personnel who may accidentally take a waveguide section down. 

While it is clear that the RF group recognizes the significance of the hazard and utilizes Lock and Tag and other appropriate engineered and administrative controls to mitigate it, there exists opportunity for maintenance staff etc. who service building utilities (water pipes, AC, electrical) to physically alter wave guide configurations to get access to their systems.

All waveguide flanges go through a rigorous process where bolts are torqued to pre-defined values, testing with RF is performed with an appropriate meter to detect microwaves and assure seals are fully functional, documentation exist in the electronic log that these tests were performed and in some cases labels are applied across the flange that state “Do Not Tamper – Torque to Specs”
Pre-start Findings

None.

Post-start Findings

Establish a program that:

1. Labels all RF waveguide flanges with the “Do Not Tamper – Torque to Specs” stickers.

2. Ensure training/orientation of the RF hazards given to all personnel performing work in the Klystron Gallery is documented. 

3. Track waveguide maintenance and subsequent RF surveys of flange seals with a formal document (akin to a radiological survey) that records pertinent information, who, what, where, when, survey meter number, calibration date, klystron, Waveguide reference, etc. 
Topic: Hoisting and Rigging

Observations

Even before ORNL SBMS required it, every crane or hoist lift at SNS required an approved lift plan to accompany the JHA.   Engineers are involved in all lifts.  Riggers are trained to operate any hoisting equipment they use even small shop hoists.  New ORNL requirements include lift plan approval by an SNS hoisting and rigging SME; these are being followed.  Discussions with people actually performing the lifts indicate that they believe in the process and requirements, and see value added in them.

Pre-start Findings

None.

Post-start Findings

None.

Topic: Impact of DOE Order 420.2B

Observations:

The ARR Team applauds the new exclusion to the DOE Order 420.2B titled “Safety of Accelerator Facilities.”  This exclusion will allow any DOE accelerator facility with a target, which cannot achieve criticality, to be exclusively under the purview of DOE Order 420.2B.  Previously, of course, the SNS spallation target was to be categorized as a nuclear facility, and thus, strictly follow DOE Orders relevant to nuclear facilities.
The ARR Committee applauds the preliminary work that SNS personnel, with many others from the accelerator community, performed in assisting the DOE in formulating this new 420.2B exclusion.  The ARR Committee feels future SNS accelerator/target commissioning should go smoother under this revised order.

The new system by DOE to require the SNS site to follow one order, is more practicable, more efficient, and should assure adequate safety to the workers and the public.  In fact, it will probably assure more attention to safety of the workers and the public as more effort can be applied to pragmatic operational issues and less to implementing and maintaining different orders and rules applied to different parts of the plant.

The ARR notes that the DOE has setup a workshop to be held at Fermi Lab in September.  The workshop will discuss how the DOE Order 420.2B Guidance Document might be changed and upgraded to accommodate the changes to 420.2B.  Of note is that the ARR chair, Ed Lessard, and SNS personnel Frank Kornegay and David Freeman will be attending this workshop.  

We suggest that the SNS workshop attendees prepare for this meeting and bring outlines or white-papers that address additions to the Guide.  A straw-man document might be presented to the attendees before the meeting, if practicable.  This recommendation comes as the SNS is the major facility to obtain large benefits from this order change, and thus should be a major player in the upgrading of the guidance.

We note that the SNS has had some internal discussions on how to change from an accelerator SAD and target SAR, to one facility under one or two SADs.  One idea is to have a final SAD for beam production, which will apply to everything but the target building, and a final SAD for the beam utilization.  This could be acceptable, or one SAD with two major sections (accelerator, target) may also be appropriate.  We note that the SNS has prepared a PSAR that discusses in depth the hazard and accident analyses for the target and moderator.  Much or all of this analysis could be lifted and placed into a new SAD.

The ARR believes the SNS should take this order change opportunity to assess its influence on overall SNS management systems.   In particular, we will be interested to see how the SNS will deal with accelerator and target procedure formalities, procedure change protocols, drawing formats and protocols, protocols implemented to ensure only the latest revisions to procedure and drawings are allowed in the plant, configuration controls, occupational safety and health policies (e.g. LOTO).  For example, training, training records, experience, etc., for a worker that transfers to or from the accelerator to the target or experiment hall needs to be addressed.  Generic systems, like LOTO could be cross divisionally similar or identical to facilitate cross divisional transfers.      

The ARR also advises that the target/moderator/experimental hall should not lose any of its current rigorous safety-culture developed when it was a nuclear facility.  Operator professionalism, attention to detail, adherence to procedures, and care of the plant should not be lessened pursuant to it falling under a new order.  This rigorous culture must be maintained in the target operations group.  Also the essential target/moderator safety equipment in place for target/moderator protection and accident mitigation should remain in place, and be maintained and utilitized, basically as it was described and controlled pursuant to the past PSAR plans.

Finally, and a very important point, is that the ARR realizes that the 420.2B exclusion clause is but a few weeks old, and we realize that the SNS is still reacting to these changes.  ARR Committee member Dick Werbeck attended a cross divisional SNS meeting (ASD, PSSO, XFD) were the ramifications of the new order exclusion were discussed.  So the SNS is now only starting to pull together firm plans on how to implement this order exclusion change into its procedures, protocols, and organization.  The ARR team is very interested in this important issue, however we will wait to observe how the SNS reacts to the changed situation before making more pointed observations or suggestions.    
We look forward to future information on how this issue develops, at the SNS, and will request an in-depth update on your progress pursuant to this issue during our next formal ARR review.  It appears now that the current ARR team will be utilized to review readiness for the whole site, not as originally thought to review just the accelerator and instruments.  If this ARR Team is continued and utilized to review the target/moderator, then we suggest the ARR Team be augmented by extra experts on targets, moderators, and instruments. 

To summarize, we suggest
1. ASO-Guide-workshop-attendees bring outlines or white-papers to the meeting in September 2004 that address additions to the ASO Guide relevant to SNS needs.
2. SNS management prepare a plan to address SAD documentation and approvals associated with the target facility.

3. SNS management prepare a plan to integrate management systems across the SNS Divisions that supports a rigorous safety culture.

Pre-start Findings
None.
Post-start Findings
None.
Topic: Research Safety Summaries
Observations
The SNS Project has eleven Research Safety Summaries (RSSs) in various stages of review, including four that are authorized.  Some improvements to the RSSs have been made since the last review; however, more work is needed.  Although each RSS contains a description of the work and all hazard screening questions are answered, very little information on hazards and associated controls has been provided.  Additionally, reviews of RSSs are not sufficient.  Participants on RSSs should be included in reviews, as should subject matter experts from Radiological Support Services, Fire Protection Engineering, and safety (including Electrical Safety Officers). Greater worker involvement in safety programs, such as participating in RSS development, is a proven technique for reducing injury rates.

When asked about the RSS process, Sam McKenzie stated that the RSS was viewed as a management tool – primarily for the benefit of Group Leaders.  When used as intended, RSSs can provide a comprehensive source of hazard information and controls for all employees.  Generally, one does not expect that employees will be fully knowledgeable of all SBMS requirements – but the RSS should be used to identify the applicable SBMS requirements.  Additionally, SNS-specific requirements should be identified in the RSS.  

The SNS relies on Job Hazard Analysis (JHA), rather than RSSs, for day-to-day work activities.  The ARR team recommendations related to RSSs are not intended to require that RSSs replace the use of JHAs.  Rather, RSSs are intended to provide a higher level of evaluation for hazard identification and control, risk reduction, worker feedback, and work authorization, supplemented by the use of JHAs.  RSSs ask leading questions on all aspects of work control – including safety, security, environmental protection, waste management, quality, training, etc.  JHAs do not address all of these work controls.  In previous reviews, it was noted that not all hazards or work controls are identified by JHAs.  

ORNL has implemented a Lab Space Management program and all lab spaces are now linked to RSSs.  Any space covered by an RSS is expected to have a Lab Space Manager identified.  Since the SNS has not yet implemented the Lab Space Management program, their RSSs cannot identify the actual work locations that are addressed in the RSSs.  (Locations in RSSs are now identified as “X10 Office.”)  ORNL is also implementing a required reading function for RSSs. When employees read RSSs, this information is recorded with the RSS record and can be monitored by managers.  Work is authorized by RSSs, space is authorized by the Lab Space Management program, and the required reading function provides site-specific hazard training. Used together, these programs provide a comprehensive approach to work control.  

In accordance with the SNS goal of developing and implementing effective ES&H programs, management should more fully assess how JHAs are being used by Group Leaders and whether this approach to work control is satisfying the five core functions of Integrated Safety Management (define work, identify/evaluate hazards, develop controls, perform work within controls, and provide feedback for continuous improvement).  

Pre-start Findings

None.
Post-start Findings
1. In accordance with the SNS goal of developing and implementing effective ES&H programs, management should more fully assess how JHAs are being used by Group Leaders and whether this approach to work control is satisfying the five core functions of Integrated Safety Management (define work, identify/evaluate hazards, develop controls, perform work within controls, and provide feedback for continuous improvement).  

Appendix 1
Drift Tube Linac Tanks 4-6 (DTL 4-6) and 

Coupled Cavity Linac CCL 1-3 

Accelerator Readiness Review –Plan of Action

Objective: The objective of this review is to evaluate the preparation at the Spallation Neutron Source for DTL 4-6 and CCL 1-3 commissioning and to assure that the facility is prepared to operate in a safe and environmentally acceptable manner.  The Accelerator Readiness Review (ARR) process will verify that necessary programs have been developed, that appropriate personnel have been assigned and trained, that operations and relevant procedures have been approved, and that safety significant systems and controls are in place.  The ARR shall be performed consistent with the requirements of DOE Order 420.2B.  It should be noted that the ARR process is not designed to evaluate the adequacy of the Safety Assessment Document (SAD), but rather is intended to confirm satisfactory closure of commitments made in the SAD and associated documents.  

Methodology: The ARR Team (see Table 1) shall verify operational and ESH program commitments and requirements have been satisfactorily addressed through video conference discussions, review of documents, interviews with responsible personnel and facility walk-down.  The programmatic areas to be evaluated and responsibilities of the on-site team members are defined in Table 2.  On-site team members will provide a brief summary of their review for inclusion into the SNS ARR file.  

It is noted that prior to the ARR, SNS internal reviews for DTL 4-6 and CCL 1-3 were performed at the SNS facilities.  These evaluations are an important adjunct to the ARR process.  Closure of findings associated with these internal reviews will be verified during the ARR.
It is noted that the Central Helium Liquefier (CHL), the cryogenic transfer lines and some of the cryomodules will be in operation at the time of commissioning.  While the DTL and CCL are room temperature Cu devices, SNS will fill the CHL transfer lines that extend from the CHL to the Linac Tunnel and run the full length of the Superconducting Linac (SCL).  Additionally, SNS will be RF processing some of the cryomodules as they are installed and tested.

 

The ARR Team is required to address all the hazards and controls that are present in the DTL-CCL enclosure.  If there is a potential for an oxygen deficiency hazard (ODH) in the DTL-CCL enclosure, then an ARR Team member will review it.  The depth of the ARR review for the cryogenic hazard at this time is as follows:
 

1) Walking down the physical layout of the cryogenic piping in the DTL-CCL enclosure
2) Examining the oxygen deficiency hazard classification calculations for DTL-CCL enclosure
3) Reviewing emergency procedures and controls (fans, alarms, sensors, training) relevant to an ODH event in the DTL-CCL enclosure
4) Examining evidence that the SNS authority having jurisdiction has approved the following for the Central Helium Liquefier:
· Design parameters including maximum design and allowable working pressures
· Pressure vessel, piping and component ratings
· Total quantity of cryogens
· Maximum release rate (heat flux and pressure relief capabilities)
· Quench protection
· Stress analysis (The systems should meet ASME Boiler and Pressure Vessel code and piping code requirements)
· Materials used and their suitability for cryogenic temperatures
· Test plans and results
· Operating procedures
Criteria for Pre-Start and Post Start Findings: The ARR Team will identify findings reported by the team as either a Pre-start or Post-start finding.  A Pre-start finding must be corrected before an activity can be started.  A Post-start finding can be corrected after the start of the activity under review.  The following are examples of issues that are likely to rise to the level of an ARR finding:

· Non-compliance with ORNL-approved start-up directives

· Lack of adequate procedures or administrative systems having safety importance

· Operational or administrative non-compliance with procedures having safety importance

· Past corrective actions that been lacking or ineffective

· Operator training having safety importance not specified in existing training

· Previously unknown risk to worker, or unknown threat to the public or environment

· Inability for safe shutdown

· Loss of essential monitoring

· Operation outside the ASE

· Lack of control on the operability of equipment or subsystems having safety importance

· Violation or potential violation of worker occupational safety and health requirement

· Violation or potential violation of environmental protection requirement

· Non-safety processes, functions, or components that could adversely impact safety

Scope: The purpose of this review will be to verify that the engineered safeguards, administrative controls and procedures necessary for commissioning of DTL 4-6 and CCL 1-3 have been provided as committed in the current SAD.  In particular, the ARR team will focus on:

Scope of review

1. Resolution of prior SNS internal reviews

2. Resolution of prior ARR open items

3. Status of interlock system installation and testing

4. Operational procedures for beam operation

5. Operator or system specialist training & qualification

6. Safety Assessment Document commitments for:

· shielding

· critical devices

· access control

· radiation monitoring

· occupational safety and health

· fire protection

· quality assurance

7. The fault study plan

8. The ASE and commissioning plan 

Schedule: A pre-visit videoconference will be conducted August 19, 2004.  The onsite ARR will be conducted August 24 through August 26, 2004.  A closeout meeting with SNS management and DOE representatives will be held on August 26, 2004 at a mutually agreed upon time.   

A report addressed to Frank Kornegay, SNS ESH Manager, with recommendations and conclusions will be prepared at the completion of the review and finalized by September 17, 2004.

ARR Team Members:  Members of the ARR team are listed below in Table 1.  A breakdown of the scope of each on-site team member’s work is provided in Table 2.
Table 1

	Name 
	Affiliation
	Phone Number
	Email Address



	Etkin, Asher
	BNL
	631-344-7200
	etkin@bnl.gov

	Evans, Ian
	SLAC
	650-926-3110
	evans@slac.stanford.edu

	Kennedy, Sandra
	ORNL
	865-576-0240
	kennedysb@ornl.gov

	Lessard, Ed
	BNL
	631-344-4250
	lessard@bnl.gov

	Mau, Bob
	FNAL
	630-840-4429
	mau@fnal.gov

	Ruzicka, Bill
	ANL
	630-252-6834
	wruzicka@anl.gov

	Schaefer, Chuck
	BNL
	631-344-4728
	schaefer@bnl.gov

	Werbeck, Dick
	LANL
	928- 445-1857
	rwerbeck@cableone.net


George Dodson, Operations Manager for the SNS Accelerator Systems Division, will be the primary point of contact for the ARR team.

Table 2 DTL 4-6 and CCL 1-3 ARR Assignments
	Topic
	Lessard
	Etkin
	Kennedy
	Evans
	Mau
	Ruzicka
	Schaefer
	Werbeck

	ALARA Program
	
	
	
	
	
	X
	X
	

	Closeout of Prior ARR Open Items
	
	
	X
	
	
	
	X
	

	Closeout of Prior Internal SNS Evaluations 
	
	
	
	
	
	X
	
	

	Commissioning ASE
	
	
	
	
	
	
	
	X

	Cooling Water and Beam Stop (Activation)
	
	
	
	
	
	
	X
	

	Electrical Safety Program
	
	X
	
	
	
	
	
	X

	Emergency Procedures
	
	
	
	
	X
	
	
	

	Environmental Protection Program
	X
	
	
	
	
	
	
	

	Fault Study Plan
	X
	
	
	
	
	
	
	

	Fire Protection Program
	
	
	
	
	
	
	
	X

	Interlock Testing Procedures and Test Results
	
	X
	
	
	
	
	
	

	Machine Protection Systems
	
	X
	
	
	
	
	
	

	Maintenance Program and Procedures
	
	
	X
	
	
	
	
	

	Occupational Safety and Health Program
	
	
	
	X
	
	
	
	

	Operations Procedures
	
	
	
	X
	X
	
	
	

	Quality Assurance Plan
	
	
	X
	
	
	
	
	

	Radiological Control Program
	
	
	
	
	
	X
	X
	

	Shielding and Configuration Control
	
	
	
	
	
	X
	
	X

	Sweep Procedures
	
	X
	
	
	X
	
	
	

	Training Program and Training Records
	
	
	X
	
	
	
	
	

	ODH Controls
	
	
	
	X
	X
	
	
	

	Non-ionizing Radiation Controls
	
	
	
	X
	
	
	
	

	Hoisting and Rigging Safety
	X
	
	
	
	
	
	
	X

	Impact of DOE Order 420.2B
	
	
	
	
	
	X
	
	X

	Research Safety Summary Process
	X
	
	X
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