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Preface

This document provides directives for personnel of the ILC Department and others who operate and maintain the Next Linear Collider Test Accelerator (NLCTA) facility and the projects within End Station B (ESB).  The NLCTA facility consists of the NLCTA beam line enclosure and the Experimental Hall (EH) enclosure.  The main beam line is in the NLCTA: gun, acceleration, and space for testing RF structures.  The EH houses an extraction line from the NLCTA that is used for advanced accelerator research. 

These directives apply to personnel involved in NLCTA operations either in the control room or elsewhere.  These Directives augment, and do not supersede, the SLAC Guidelines for Operations.
This document consists of four chapters and two appendices.  Each chapter describes the personnel and responsibilities for each aspect of accelerator operations and the applicable directives.

Chapter 1
Establishes the process by which the accelerator program is defined and scheduled.

Chapter 2
Specifies directives by which the accelerator program is implemented.

Chapter 3
Describes the safety responsibilities of the NLCTA Group and the role of other safety organizations.

Chapter 4
Describes the role of the NLCTA Group in dispatching and coordinating maintenance activities.

Appendix A
Provides a chart of the NLCTA Organizational Structure

Appendix B
Provides a list of Applicable Documents

This document has been approved by:

	
NLCTA Operations Manager
Date


NLCTA Safety Officer
Date


NLCTA Facility Head
Date




Program Control

	1
	Program control is the development of the operations, accelerator physics, and maintenance programs carried out by the NLCTA Group.  This chapter identifies directives for the personnel involved in defining and scheduling these programs.


1.1.
Personnel and Responsibilities

The organizational structure of the NLCTA management and personnel is shown in Appendix A.  The NLCTA Group consists of the Accelerator Physicists, the Safety Officer, the Area Manager, the Operations Manager, the Engineering Operator-in-Charge (EOIC), and the qualified operators.  The NLCTA Group is overseen by the NLCTA Facility Head.
The personnel involved in defining and scheduling the accelerator program include the Associate Director of the Particle and Particle Astrophysics (PPA) Division, the NLCTA Facility Head, the NLCTA Operations Manager, and the EOIC.  The NLCTA Group, Collaborators, and Users, regardless of group or institutional affiliation, must comply with these directives.

1.1.1.  Management

Management involved in program control includes the Director’s Office (PPA Division) and the NLCTA Facility Head, who is the line manager with overall administrative responsibility for the NLCTA facility and ESB, including operations and the experimental programs.  Together with the NLCTA Operations Manager, Accelerator Physicists, Collaborators, and Users, the Director's Office and Facility Head specify the long-term and short-term schedules for the accelerator program.  The Facility Head publishes the long-term schedule, in consultation with the Associate Director of the PPA Division.  
1.1.2.  Operations Manager

Operations Manager is an administrative and safety-related position.  The Operations Manager has day-to-day oversight authority over all systems within ESB, including the NLCTA facility and the surrounding support areas.  It is the Operations Manager's responsibility to manage the accelerator operations program and ensure that proper management and controls are adhered to during operations.  
The program control responsibilities of the Operations Manager are as follows:

· Develop and manage the short–term and detailed schedule to ensure safe and effective utilization of the NLCTA facility and resources in ESB.

· Monitor the activities of the EOIC and those carrying out the scheduled program and provide assistance where needed.

· Conduct operations meetings as necessary to review progress, announce schedule modifications, and allocate resources.

· Present and review the short term schedule at the regular operations and tailgate meetings.

1.1.3.  Engineering Operator in Charge (EOIC)

The position of the Engineering Operator in Charge (EOIC) is filled by a qualified operator.  The operator assumes this role for typically one week.
The EOIC is responsible for carrying out the accelerator program. Each EOIC must be qualified and approved by the Safety Officer and Operations Manager. The program control responsibilities of the EOIC are:

· Develop and execute the scheduled accelerator program in a safe and effective manner.
· Execute an alternate program to make effective use of the facility when it becomes impossible to carry out the scheduled accelerator program.
· Change the program to make optimal use of the accelerator when neither the primary program nor the alternate programs can be carried out.

· Publish to the Operations Log and/or appropriate email distribution lists the experimental program and schedule for each day, as determined in the regular operations meeting with input from the NLCTA Operations Manager and the accelerator physicists conducting experiments with the NLCTA facility and projects in ESB.

· Maintain a complete and accurate Operations Log that indicates what the scheduled accelerator program is at all times, who the primary user is, and whether the accelerator program is being successfully executed.

· Complete the NLCTA Daily Inspection Checklist (02-03-11) and NLCTA Weekly Inspection Checklist (02-03-12) as required by the current program.  
· Develop and monitor the experimental accelerator physics program and provide assistance when needed.

· Give a summary report of accelerator physics experimental progress in the regular operations meetings.

1.1.4.  Area Manager

The NLCTA Area Manager responsibilities include coordinating all maintenance activities in the NLCTA facility.  In this capacity the Area Manager supports the EOIC by coordinating any maintenance scheduled in the program or required to maintain the program.  The Area Manager also maintains a list of standby maintenance items (through the ARTEMIS database) should a maintenance opportunity arise.

1.1.5.  Accelerator Physicists, Collaborators, and Users 
Accelerator physicists are ILC physicists performing research with the NLCTA facility and are part of the NLCTA Group.  NLCTA Collaborators are accelerator physicists from other SLAC departments that collaborate with the ILC Department on experiments in ESB.  NLCTA Users are non-SLAC personnel who also contribute to experiments in ESB.  

All experimental programs are carried out under the supervision of the EOIC.  Accelerator physics experiments are approved by the NLCTA Facility Head.

Personnel performing experiments at the NLCTA shall:

· Follow the guidance of the EOIC.

· Write a brief summary of experimental activities and results in the Operations Log.

In addition to the requirements above, NLCTA Collaborators and Users must also complete the Application to work in End Station B and NLCTA (02-04-05) prior to working in ESB, which includes a safety orientation.  Each user's SLAC local contact is responsible for ensuring technical and safety training and supervision.

1.2.
Directives

Program control directives guide the development and use of the goals, schedules, and contingency plans that constitute the accelerator program.  Program and schedule information are discussed and posted during the regular operations meeting.

1.2.1. Program Schedules

Published accelerator program schedules include long-term schedules, short-term schedules, and detailed program schedules.  
1.2.1.1.  Long–term Schedule

The long–term schedule is defined by the NLCTA Facility Head, with input from the Associate Director (Particle and Particle Astrophysics Division), the NLCTA Operations Manager, NLCTA Collaborators, NLCTA Users, and Accelerator Physicists.  The long–term schedule specifies long–range goals and the activities proposed to reach those goals.  The Facility Head publishes the long-term schedule, in consultation with the Associate Director of the Particle and Particle Astrophysics Division.  
1.2.1.2.  Short–term Schedule

The short–term schedule for accelerator operation and machine development is determined by the NLCTA Operations Manager, under the direction of the NLCTA Facility Head.  The short–term schedule details the program for accelerator operation and machine development for each week, as determined by the Operations Manager, under the direction of the NLCTA Facility Head.  The Operations Manager presents the short-term schedule at the regular operations meeting, updates it as needed in response to problems or delays, and publishes it.  
1.2.1.3.  Detailed Schedule

The program for each day is decided by the Operations Manager with input from the EOIC, Area Manager, and Safety Officer and posted during the regular operations meeting.  

Implementing the detailed schedule at all times is the responsibility of the EOIC.  A qualified operator assumes EOIC responsibilities typically for the duration of one week.  The name of the person holding the EOIC title will be indicated in the Operations Log and on a schedule posted in the NLCTA control room (Bldg. 128) at all times when the NLCTA is operating.

1.2.2. Alternate Program

The alternate program is a contingency plan intended to ensure effective use of the facility when it becomes impossible to carry out the scheduled program.  It is specified by the Operations Manager and implemented by the EOIC when appropriate.

Accelerator Operations

	2
	Accelerator Operations refers to activities that either take place in the control room or are directed through the NLCTA Group.  This chapter specifies directives for the NLCTA Group regarding operations, shift policies, and record keeping.  The organizational structure of the personnel involved in accelerator operations is in Appendix A.


2.1.
Personnel and Responsibilities

To become a qualified operator, the Operator Training Program (02-04-xx) must be completed and competency certified by the NLCTA Safety Officer and Operations Manager.

The control room is usually staffed by members of the NCLTA Group, but others present may include accelerator physicists, engineers, experimenters, and others who operate the accelerator controls to commission new hardware or software, diagnose problems, or perform specific experiments.  All personnel in the control room must comply with these directives.

2.1.1.  Operations Manager

The Operations Manager has overall responsibility for the operations of the NLCTA facility.  As part of this responsibility, the Operations Manager’s duties include:

· Review the Operations Log for irregular occurrences.

· Review the performance of the qualified operators with regard to operational safety and make recommendations to the NLCTA Facility Head as to their fitness for accepting operational responsibility.

· Give a summary report of accelerator operations in accelerator management meetings.

· Conduct regular operations meetings.

· Review all maintenance activities that could affect machine operation.

2.1.2.  Safety Officer
The Safety Officer oversees safety-related operations activities in ESB, including NLCTA operations, and is required to order the discontinuation of any unsafe operations in the ESB until the unsafe condition has been rectified.

2.1.3.  Area Manager
The Area Manager is primarily responsible for maintenance activities within ESB.  The Area Manager's operations-related responsibilities include coordinating scheduled maintenance and assisting the EOIC with maintenance tasks as requested.
2.1.4.  Engineering Operator in Charge

The EOIC is responsible for controlling and monitoring the accelerator systems for the scheduled accelerator program in a safe and effective manner. 
EOIC responsibilities include program coordination, safe operation of the accelerator systems, and the record–keeping activities associated with these responsibilities (see Section 2.2.4).  The EOIC also has the responsibility to stop unsafe or unauthorized work in the facility.

The EOIC is expected to be aware of the operational state of the accelerator systems at all times.  These responsibilities include:

Program coordination:

· Know the scheduled accelerator program.

· Ensure nominal beam operating conditions are established. 

· Know where the beam is going and the approximate intensity and energy of the beam.

· Make sure the appropriate machine parameter configurations are in use.

· Develop and learn new machine–tuning procedures and note the information in the Operations Log.

· Coordinate and prioritize any repair activities of maintenance crews which might impact the scheduled accelerator program. 
Supervision:

· Be aware of other people's activities in the control room.
· Keep accurate records (see Section 2.2.4).
· Dismiss anyone from the control room who is interfering with scheduled operations.

Safety:

· Read and sign the Beam Authorization Sheet (BAS) each day.

· Know the current rules and procedures regarding safety in the control room.

· Monitor all control room activities to ensure they are being carried out in a safe manner.

· Correct any violation of safety rules and procedures as specified in SLAC Guidelines for Operations (Guideline 5).
· Respond to tripped beam shut–off ion chambers (BSOICs) as specified in procedure 02-05-05 and record all such trips in the Operations Log. 

· Sign out safety keys and equipment to authorized personnel per the Key Safe Procedures 02-03-26. 

· Initiate the reporting procedure (see Section 2.2.4.6) for any reportable occurrence as specified in the SLAC Workbook for Occurrence Reporting. 

· Terminate operations if required.

· Terminate unauthorized activities in the NLCTA facility.

· Exercise Stop Work Authority as warranted.

· Respond to incidents that occur within the NLCTA facility as specified in the NLCTA Incident & Alarm Response Procedures (02-05-xx).
· Initiate maintenance and repair to Radiation Safety items via Radiation Safety Control Forms (RSWCFs).
· Perform system readiness checks.

· Promptly notify the Safety Officer about changes in safety equipment operating status and abnormalities or difficulties when performing assigned tasks that involve safety equipment. 

· Search and secure the NLCTA facility beam line enclosures before beam operation, according to procedures 02-03-01 and 02-03-28.  

· Monitor and control personnel entrance and exit from controlled areas and maintain a current and accurate PPS Log, following procedures (02-03-01, 02-03-02, 02-03-03, 02-03-27, 02-03-28, 02-03-29).  Also see Sections 2.2.4.3 and 3.2.1.2 of this document. 

2.1.5.  Restricted Operators
Restricted operators are collaborators who have completed the NLCTA operator training, but are not part of the NLCTA Operations Group’s line management.  They are only allowed to operate the facility in a limited manner with the EOIC’s authorization.  These allowed tasks  are:
· PPS procedures may be performed by a restricted operator who has received authorization from the Safety Officer, Operations Manager, and his supervisor after completing the NLCTA PPS Operation training (02-04-03 sections 1 through 7).  These procedures include operating the PPS controls, searching, performing interlock checks, and inserting PPS stoppers.
· Magnet and RF settings may be changed as appropriate for beam tuning.
Restricted operators may not:
· Acknowledge or disable alarms in the NLCTA facility.
· Remove PPS stoppers.
· Turn on any RF.
2.1.6.  Non-qualified Operators
The following rules apply to anyone in the control room who is not a qualified or restricted operator:

· May not turn on any RF.



Exceptions: The RF may be turned on by RF systems engineers with the permission of the EOIC.

· May not operate the Personnel Protection System (PPS).



Exceptions: (1) PPS controls may be operated by members of the group responsible for the installation, maintenance, and certification of the PPS with the approval of the EOIC or whenever such activities have been scheduled in advance so as not to interfere with the NLCTA program.  (2) PPS controls may be operated by personnel who have received authorization from the Safety Officer, Operations Manager, and his supervisor after completing the NLCTA PPS Operation training (02-04-03 sections 1 through 5).

· May not acknowledge or disable alarms in the NLCTA facility.



Exceptions: (1) Anyone responsible for the development or maintenance of alarm systems may perform any tasks necessary to assure the operability and reliability of such alarm systems.  (2) In the event of a site–wide emergency, personnel in the control room who do not have formal training or certification may need to respond to alarms.  In this situation, the response specified in the SLAC Emergency Preparedness Plan (SLAC-I-720-70000-105) takes precedence.

Non-qualified operators may only operate RF or beam under the direct supervision of a qualified operator with the permission of the EOIC.


· 

· 

· 


2.2.  Directives  

The directives specified in this section apply to the operation of all technical components of the NLCTA.

Any accelerator system capable of producing a beam may be operated only when there is a valid BAS and an EOIC on duty.  The BAS defines allowed operating conditions and the requirements for operation.  The electron gun may be operated only when an EOIC, as defined in Section 1.1.3, is on duty.

2.2.1.  Shift Protocol

Shift protocol applies to staffing requirements, shift schedules, and conduct of those in the control room.

2.2.1.1.  Staffing Requirements – Beam Operation

The recommended staffing of the control room during normal beam operations consists of an EOIC and Accelerator Physicists, Collaborators, or Users as required to conduct the experimental program.
EOIC responsibilities for beam operations include:

· Perform BAS requirements for beam operation including daily, weekly and BCS checks.

· Designate an Acting EOIC, switch to RF-only operation, or terminate operations when leaving the NLCTA facility.

· Enter the beginning and end of a period of beam operations in the Operations Log.

· Make an entry in the Operations Log any time the EOIC changes.

· Make an entry in the Operations Log any time the operational mode (beam, RF-only, or no operations) changes.

· Maintain possession of the reminder ribbon when the gun power supply is enabled.

· Ensure that the gun power supply enable key and both the NLCTA and Experimental Hall PPS Stopper Enable keys are removed and returned to the key safe when terminating beam operations.
2.2.1.2.  Staffing Requirements – RF-only Operation

RF-only operation, with the gun power supply disabled, may occur without an EOIC in attendance.  A valid BAS outlining RF-only operation is required for unattended operation.
In this special case of NLCTA operation, the same chain of command shall exist, but the EOIC is not required to be in the NLCTA control room at all times. 

EOIC Responsibilities:

· Perform BAS requirements for RF-only operation including daily and weekly checks.  

· Indicate clearly in the Operations Log the beginning and end of a period of unattended operation.
· Verify that the gun power supply is disabled and that the enable key is locked in the NLCTA key safe.
· Ensure that the NLCTA and Experimental Hall PPS panel control keys are locked in the NLCTA key safe.
· Coordinate maintenance, repair, and emergency response.
2.2.1.3.  Staffing Schedules

The EOIC schedule is posted in the NLCTA control room.  The Acting EOIC’s name is in the Operations Log.
2.2.1.4.  Control Room Conduct and Access

The safe and effective operation of the accelerator systems requires constant attention from the EOIC and others conducting the experimental program and is the primary responsibility of those in the control room.  At the request of the EOIC, discussions and activities not directly related to the operation of the machine shall be conducted elsewhere.  Control room attendance is subject to the discretion of the EOIC.
2.2.2.  Operating Procedures

To carry out the accelerator program, the NLCTA Group, Collaborators, and Users must adhere to general guidelines and principles and follow written procedures.

2.2.2.1.  Safety Procedures

The accelerator operations safety procedures are the mandatory procedures used by qualified operators to operate the radiation safety systems and the electrical safety systems, ensure safe use of the crane and fire systems, as well as repond to alarms, emergencies, and incidents.  (See NLCTA documents 02-03-xx and 02-05-xx.)
The associated record keeping for safety procedures includes entries in the Operations Log and the PPS Log.

2.2.2.2.  Problem Escalation

If an operations-related problem cannot be solved by the EOIC and prevents the scheduled program from being carried out, the Operations Manager should be informed as soon as possible.

2.2.3.  Accelerator Operations Equipment

Accelerator operations equipment includes equipment for console operations, fire alarm, radiation–monitoring, alarms, warnings, and communications, as well as computers, printers, and beam line control equipment.

2.2.3.1.  Console Equipment 

The NLCTA control room console equipment includes computer terminals, oscilloscopes, video displays, the PPS console, the NLCTA Beam Line Enclosure Fire Alarm Annunciator panel, the Puleo Alarm panel, and other general instrumentation and specialized equipment.
Changes or additions to PPS console equipment and software (including PPS displays) may be made only by a qualified member of the PPS group as approved by the Radiation Safety Officer and only with the approval of the NLCTA Operations Manager.  Work performed on the PPS must be preceded by a Radiation Safety Work Control Form (see Section 2.2.4.6). 

2.2.3.2.  Beam Containment System Electronics 

The Beam Containment System (BCS) is configured according to the requirements of the BAS.
Active beam containment electronics may not be bypassed without the approval of Radiation Physics and Accelerator Department Safety Officer (ADSO) as specified in the SLAC Radiological Control Manual.

Work performed on the BCS must be preceded by a Radiation Safety Work Control Form. 

2.2.3.3.  Fire Alarm Equipment

The fire alarm equipment consists of one main alarm monitor box.  This box is mounted on the wall next to the main entrance door in End Station B (Building 62).  Any fire alarm in ESB will come into this main fire alarm box.  The box is connected to the Palo Alto Fire Department at SLAC and is used to alert those in the control room when there is a fire in ESB.  
The fire alarm system may be bypassed only by the Fire Department or by the Conventional and Experimental Facilities (CEF) Department's fire alarm technicians, with the approval of the EOIC.  The EOIC must be informed when any section of the fire alarm system is bypassed and must enter the information in the Operations Log.  The fire alarm system is maintained by CEF fire alarm technicians.

If the fire alarm system protecting an ESB system is bypassed, operation of that system is not allowed.

2.2.3.4.  Radiation–Monitoring Equipment

Radiation–monitoring equipment includes survey meters.  This equipment is used by the NLCTA Group to detect the presence of residual radioactivity while there are workers in the NLCTA enclosure.  The equipment is stored in Building 128.  The meters are periodically calibrated by the SLAC Radiation Protection Department.  The most recent calibration date is posted on the meter.
2.2.3.5.  Communications Equipment

Communications equipment includes:  telephones, the public address system, and operations two–way radios.

Operations two–way radios are used to contact maintenance personnel and to conduct PPS searches.  The radios are stored in battery chargers when not in use. 

Radios may be loaned to other SLAC personnel for use related to the scheduled accelerator program or for maintenance activities.

2.2.4.  Record Keeping

Accurate record keeping is an essential part of accelerator operations and is required for both administrative and technical reasons.  Accelerator operations record–keeping documents include the following:

· Beam Authorization Sheet (BAS).
· Operations Logbook.

· PPS Logbook.

· Key Safe Checkout Log.

· Trouble reports.

· Radiation Safety Work Control Form Log.

· Reportable Occurrence Notification Log.

The EOIC is responsible for record keeping, but may request assistance from others in the control room.  The EOIC must review the records frequently to ensure that entries clearly and accurately describe shift activities.

2.2.4.1.  Beam Authorization Sheet

The Beam Authorization Sheet serves as an administrative tool for radiation safety, in addition to functioning as an archival record of beam operations.  Each day of RF-only or beam operation requires the EOIC to review the BAS and initial the BAS sign-off section.

The BAS sign-off section is posted in the NLCTA conference room in Building 128, where the regular operations meetings are held, in a typeface large enough to be read throughout the room.
2.2.4.2.  Operations Logbook
The Operations Logbook contains the sequential record of the events affecting the NLCTA facility, as well as describing the operation of the accelerator and the activities in the NLCTA facility and ESB. The NLCTA Group primarily uses the electronic logbook
, but still uses the paper logbook for the daily header blocks, signatures, and in case the e-log is inaccessible.  

Entries should include the operator's initials and time of entry.  Logbook entries should not be deleted or obscured.  

The EOIC must complete and sign the Operations Logbook header block at the start of each day.  The header block contains the following information:

· The date

· The name of the on-duty EOIC

· The names of others working on the program

· The current state of the accelerator (operating condition)

· Indication that the safety requirements for the current state of the accelerator have been met.

The scheduled program follows the header block and should clearly describe the expected goals for the shift.  In the case of beam operation, beam status, energy, and intensity should be entered.  If the scheduled program changes during the shift, the time of the change and a brief explanation for the change should be entered.  If an accelerator physics experiment is a part of the scheduled accelerator program, the log should indicate the nature of the experiment and who is performing it.

Any temporary transfer of EOIC responsibility to a substitute (see Section 2.2.1.1) must be entered in the Operations Log. 
All reportable occurrences and subsequent calls or follow–up actions must be entered in the Operation Log.  See Section 2.2.4.6 and the Workbook for Occurrence Reporting.

2.2.4.3.  PPS Logbook

The PPS Logbook is used to record:

· Personnel entries and exits under controlled access conditions, including search team members.

· Changes in access status.

· Completion of interlock checks. 

2.2.4.4.  Key Safe Checkout Log
Whenever keys are removed from or returned to the NLCTA keysafe, operators must record checkout information in the Key Safe Checkout Log.

2.2.4.5.  Trouble Reports

Trouble reports may be made by a member of the NLCTA Group or anyone else who discovers a problem affecting the accelerator.  Trouble Reports are entered into the ARTEMIS database on the Web, see Section 4.2.1.3.  The Trouble Report information is used for the following:
· Communicate the urgency of repair requests to the maintenance groups.

· Dispatching repair activities.

· Tracking activity completion.

· Identifying recurrent problems.

· Accounting for downtime.
· Planning for maintenance days.
2.2.4.6.  Radiation Safety Work Control Forms (RSWCFs)
The RSWCF serves as an administrative tool to ensure proper adherence to safety rules and procedures when maintenance is performed on a radiation safety item, such as a BSOIC, BCS hardware or electronics, and PPS hardware.  The form requires the a description of the task, signatures by the person responsible and the Area Manager, with approval by the EOIC, the Accelerator Department Safety Officer, and the Radiation Physicist assigned to NLCTA.  The NLCTA Safety Officer must be notified when a RSWCF is initiated.  For NLCTA, the role and responsibilities of the “EOIC” may be filled by any qualified operator.
2.2.4.7.  Reportable Occurrence Notification Log

The Notification Log form, in the Workbook for Occurrence Reporting, must be completed by the EOIC, the Safety Officer, or the Operations Manager whenever a reportable occurrence occurs.  Reportable occurrences are defined and explained in the SLAC Workbook for Occurrence Reporting.  All reportable occurrences and subsequent calls or follow–up actions must be entered in the Operation Log. 

Safety

	3
	Accelerator operations safety refers to the development, monitoring, and performance of safety practices and procedures by the NLCTA Group.  This chapter identifies directives that supplement or interpret SLAC policies and guidelines.


3.1.  Personnel and Responsibilities

Personnel with accelerator operations safety responsibilities includes the NLCTA Facility Head, the Operations Manager, the Safety Officer, the Area Manager, the EOIC, the Accelerator Department Safety Office (ADSO) in the Particle and Particle Astrophysics Division, and the Radiation Physics Department in the Environmental Safety and Health (ES&H) department.  Management is required to remind staff that regardless of time constraints and the need to produce results quickly, safety always comes first. 
3.1.1.  Stop Work Authority

The NLCTA Group is authorized to terminate any activities that violate safety rules that they observe within ESB.  Violations shall be brought first to the attention of the employee concerned, then (if not resolved) to the employee’s supervisor
.  Any activity which is believed to place personnel, the public, or the environment at risk is considered a violation of safety rules.
In addition, to maintain work control, the NLCTA Group may also stop work that was not authorized during that morning's tailgate meeting.

3.1.2.  NLCTA Facility Head
The NLCTA Facility Head's safety responsibilities include approving Work Authorization Forms (WAFs) and performing regular safety walk-throughs of ESB.

3.1.3.  Operations Manager
The Operations Manager's safety responsibilities include:

· Approving qualified operators.

· Approving WAFs.

· Ensuring ISEMS core function completion in the regular operations and tailgate meetings.
· Reviewing the performance of the qualified operators with regard to operational safety and make recommendations to the NLCTA Facility Head as to their fitness for accepting operational responsibility.

3.1.4.  Safety Officer

The NLCTA Safety Officer's responsibilities include:
· Supervise operator training and maintain records that indicate the training and qualifications of the control room operators.

· Review the performance of the qualified operators with regard to operational safety and make recommendations to the NLCTA Facility Head as to their fitness for accepting operational responsibility.

· Oversee safety-related operations activities in ESB.

· Approve and write safety rules and procedures specific to the NLCTA.

· Determine training and qualification requirements for qualified operators.

· Order the discontinuation of any unsafe operations in the NLCTA facility until the unsafe condition has been rectified. 

· Review planned upgrades and modifications for their effect on safety.

· Coordinate program activities with the ES&H department.

· Approve Beam Authorization Sheets.

· Review BAS signatures regularly.
· Authorize Electrical Work Permits (EWPs) for work in ESB.
3.1.5.  Area Manager

Responsibilities of the Area Manager include:

· Authorize and ensure ISEMS core functions are completed for all maintenance activities in ESB during the 07:30 tailgate meeting. 

· Authorize maintenance and repair to Radiation Safety items via Radiation Safety Work Control Forms (RSWCFs).
· Authorize Electrical Work Permits (EWPs) for work in ESB.

· Exercise Stop Work Authority for safety violations and unauthorized maintenance work.

3.1.6.  Engineering Operator in Charge
The EOIC is responsible for carrying out the scheduled program in a safe and effective manner.  The safety responsibilities associated with the EOIC role are specified in Section 2.1.4.  Others performing experimental programs must follow the EOIC's safety instructions.
3.1.7.  Accelerator Department Safety Office

The Accelerator Department Safety Office (ADSO) is a group within the Particle and Particle Astrophysics Division.  Responsibilities of the ADSO related to the NLCTA are:

· Interpret and approve guidelines, rules, and procedures relating to safety. 

· Approve Beam Authorization Sheets and Radiation Safety Work Control Forms.

· Periodically review documents requiring signature (including the BAS) to verify that procedures are followed and that documents requiring periodic signatures are properly signed.

· Provide oversight, guidance, and expertise on ES&H issues, including general safety, radiation safety, electrical safety, and operational safety.

· Order the discontinuation of any unsafe operations in ESB until the unsafe condition has been rectified.

3.1.8.  Radiation Physics Department

The Radiation Physics (RP) group is within the ES&H department.  Responsibilities of the RP group related to the NLCTA are:

· Write and approve Beam Authorization Sheets (BAS).
· Periodically review documents requiring signature (including the BAS) to verify that procedures are followed and that documents requiring periodic signatures are properly signed.

· Approve Radiation Safety Work Control Forms.

· Order the discontinuation of any unsafe operations in ESB until the unsafe condition has been rectified.

3.2.  Directives

NLCTA operations and work in ESB shall be managed according to the SLAC Integrated Safety and Environmental Management System (ISEMS).  This system outlines guiding principles and core functions to ensure well-planned, safe, and efficient work conduct.

3.2.1.  Safety Rules and Procedures

The NLCTA group and others working in ESB shall follow the established safety rules.  The NLCTA Group is responsible to follow the procedures specified in the NLCTA Safety Procedures (02-03-xx) and the Emergency Procedures (02-05-xx).  These include procedures about: 
· Alarms, incidents, and emergencies.
· The Personnel Protection System.
· Radiation monitoring devices.
· Electrical safety, including Lock out/Tag out.
· The End Station B crane.

· Fire suppression systems.

Any changes or additions to control room safety procedures shall be added to the appropriate document and be clearly marked as temporary or interim procedures, pending formal approval, publication, and distribution.  Appendix B contains a list of NLCTA documents.
3.2.1.1.  Emergency Response

The on-duty EOIC and other members of the NLCTA Group shall respond to emergencies as specified in the NLCTA Incident & Alarm Response Procedures (02-05-xx) and the NLCTA Emergency Plan (02-05-01) in accordance with the SLAC Guidelines for Operations (Guideline 8).  In the event of a site-wide emergency, the EOIC shall report, as soon as possible, to the Person in Charge (the Accelerator Department EOIC or the senior Fire Department official on site), as specified in the SLAC Emergency Preparedness Plan (SLAC I-730-0A14A-001).
3.2.1.2.  Personnel Protection System (PPS)
The PPS is designed to prevent anyone from turning on or operating beam accelerator systems whenever there is a possibility that personnel might be in the NLCTA or EH enclosures where they would be exposed to prompt radiation or electrical hazards. 
Prompt radiation is produced directly by the beam or the RF microwaves in the accelerating structures.  Prompt radiation does not include residual radioactivity that may persist after the beam and RF have been turned off.

The PPS requires that RF-producing equipment and electrical hazards be turned off as well as other safeguards that make it possible to allow personnel access to the enclosure when conditions are safe.  PPS devices may be bypassed only as specified in the SLAC Radiological Control Manual.  The PPS console equipment is described in Section 2.2.3.1.

Any work performed on the PPS requires a Radiation Safety Work Control Form.  

The procedures for operation of the PPS are NLCTA Safety Documents 02-03-01 through 02-03-04 and 02-03-27 through 02-03-29.  The response procedure for a PPS security fault is 02-05-04.
3.2.1.3.  Radiation Monitoring Devices
The Beam Containment System (BCS) is designed to detect radiation inside the accelerator enclosure due primarily to beam loss.  When observed radiation levels exceed a preset threshold, the beam is automatically shut off.  The threshold level is set to ensure that the radiation generated from the beam and shielded by the Accelerator Enclosure does not exceed the designed accelerator safety envelope and shielding design assumptions.  The BCS is configured according to the requirements of the Beam Authorization Sheet (BAS).
Active beam-containment electronics may only be bypassed as specified in the SLAC Guidelines for Operations (Guideline 14).
During beam operation the BCS is checked by a qualified operator daily.

The Beam Shut-Off Ion Chambers (BSOICs) are designed to detect radiation outside the accelerator enclosure.  If the detected radiation exceeds the preset limit specified in the BAS, the beam is turned off through the PPS.  The BSOICs are certified by a member of the Radiation Protection Department using the BSOIC Certification procedure 02-03-05.  The BSOIC Trip Alarm Response Procedure is 02-05-05.  
Any work performed on the BCS or BSOICs requires a Radiation Safety Work Control Form.  

3.2.1.4.  Electrical Safety

As the NLCTA enclosure contains electrical hazards (primarily uncovered magnet leads), the PPS requires the hazards to be powered off before access is allowed.  In addition, the NLCTA Group is responsible to ensure that all power supplies for electrical hazards are locked if someone needs to work within one foot of a hazard.  To comply with ES&H Electrical Safety rules, three procedures, 02-03-10, 02-03-19, and 02-03-20, describe how to lock out the electrical hazards and verify that they are in a zero-voltage state.  
3.2.1.5.  End Station B Overhead Crane

End Station B (ESB) has a 15/50 ton overhead bridge crane.  If a certified crane operator wishes to operate the ESB crane, a qualified operator must ensure that a log sheet (02-03-16) is completed before releasing the key to operate the crane control box.  In addition, the crane operator is required to perform a crane inspection (02-03-15) before using the crane.  The inspection is required for each new operator and once per shift. 

3.2.1.6.  Fire Suppression System
The PFN Modulators in ESB are equipped with a carbon dioxide fire suppression system.  When the high-sensitivity smoke detection system alarms, the suppression system discharges an entire bottle of CO2 into all three modulator cabinets.  The NLCTA CO2 Fire Suppression Maintenance procedure (02-03-17) describes the replacement and rearming of the suppression system.
3.2.2.  Key Control

A key safe, located near the center of the control room, provides secure storage for the many keys needed by the control room staff. These keys may be used only for appropriate purposes supporting the operation and maintenance of the accelerator facilities or when needed for responding to emergency situations.

Keys are individually labeled.  Each key’s tag is color coded to identify the release policy for the key.  The back of the tag may list additional restrictions related to the key’s use.

Red keys are those which must be controlled most stringently, such as stopper enable keys and a few special PPS-related keys. In general, red keys should be used only by NLCTA Qualified Operators.

Gold keys are not as strictly controlled as the red keys, but are subject to special restrictions, which are summarized on the backs of the key tags. Gold keys are for use by Operations staff and ADSO only.

Blue keys may be signed out to persons outside the Operations Section, subject to the discretion of the Operations Section member who issues the key.

Keys kept in the key safe typically are not be taken off the SLAC site. Any time a key is released for longer than for an incidental duration or to person outside the NLCTA Operations group, the action must be logged in the NLCTA Key Safe Log.

Qualified operators each receive a key that opens the outer door of the key safe.
3.2.3.  Safety Communications

Safety communications equipment in the control room consists of the equipment specified in Section 2.2.3.5.

3.2.4.  Safety Record Keeping

Accelerator operations safety record keeping consists of the Operations Logbook, the PPS Logbook, the Key Safe Checkout Log, the Notification Log, and the Radiation Safety Control forms.  See Section 2.2.4.

Maintenance and Installation

	4
	Maintenance refers to work performed on the hardware or software of the NLCTA facility to improve the availability of the accelerator systems.  Installation refers to substantial new or reconfigured existing hardware in ESB or new or reconfigured software in the NLCTA Control System.  


4.1.  Personnel and Responsibilities

The daily program and maintenance activities are decided by the Operations Manager, the Safety Officer, the Area Manager, and the EOIC.  For large-scale tasks, the Facility Head also contributes.  The Area Manager authorizes and tracks all maintenance tasks within ESB.  The EOIC, with the support of the Area Manager, coordinates the maintenance activities for the day.

4.1.1.  Facility Head

The Facility Head participates in the planning of major maintenance tasks and installations in department meetings.  All WAFs require the authorization of the Operations Manager or Facility Head.

4.1.2.  Operations Manager

The Operations Manager participates in the planning of the maintenance tasks during the regular tailgate and operations meetings.  He also participates in the planning of major maintenance tasks and installations in department meetings.  All WAFs require the authorization of the Operations Manager or Facility Head.  The Operations Manager ensures that all work in ESB is done according to ISEMS guiding principles through step-by-step application of the ISEMS core functions, usually through the regular tailgate meeting.
4.1.3.  Safety Officer
The Safety Officer's maintenance responsibilities include reviewing and approving all work to be done in ESB with the Area Manager, authorizing EWPs for work in ESB, and stopping any unsafe or unauthorized work in ESB.
4.1.4.  Area Manager

The Area Manager’s responsibilities with respect to maintenance include:

· Plan, coordinate, and authorize all maintenance activities (including WAFs).
· Oversee the safety, workmanship, neatness, and documentation of all activities within the area of responsibility.
· Review and approve all scheduled and standby maintenance tasks.

· Initiate actions as needed to resolve and close ARTEMIS reports.

· Review and close ARTEMIS entries as tasks are finished.
· Ensure the operability of all subsystems within area of responsibility.

· Schedule new installations and equipment modifications to make optimal use of scheduled maintenance days and other accelerator interruptions.
· Authorize maintenance and repair to Radiation Safety items via Radiation Safety Control Forms (RSWCFs).
· Authorize Electrical Work Permits (EWPs) for work in ESB.

· Lock out all NLCTA electrical hazards and perform zero voltage verification according to procedures 02-03-10, 02-03-19, and 02-03-20 when required or requested.

· Ensure ISEMS core functions are completed for all tasks initiated.

· Stop any work that is unsafe or unapproved.

4.1.5.  Engineering Operator in Charge

The EOIC coordinates the daily maintenance activities with support from the Area Manager as needed.  The EOIC's responsibilities with respect to maintenance are as follows:

· Provide operations support for maintenance activities and assist with PPS-related tasks.

· Oversee the safety, workmanship, neatness, and documentation of maintenance activities.
· Initiate and supervise all maintenance activities: immediate, benign, scheduled, and standby.
· Assume responsibility for ISEMS core functions when initiating work.
· Enter new problems into the ARTEMIS database as they arise, as well as ensure that an entry in the Operations Log is completed.
· Initiate maintenance and repair to Radiation Safety items via Radiation Safety Control Forms (RSWCFs).
· Lock out all NLCTA electrical hazards and perform zero voltage verification according to procedures 02-03-10, 02-03-19, and 02-03-20 when required or requested.

· Ensure ISEMS core functions are completed for all tasks initiated.

· Stop any work that is unsafe or unapproved.
4.2.  Maintenance Directives
As stated in Section 3.2, NLCTA operations and work in ESB shall be managed according to the SLAC Integrated Safety & Environmental Management System (ISEMS).  This system outlines guiding principles and core functions to ensure well-planned, safe, and efficient work conduct.

All work in ESB, including maintenance activities, are authorized, coordinated, and supervised by the NLCTA Group.  The work is controlled through various means including regular meetings, ARTEMIS database entries, and required communication between maintenance shops and the EOIC.

4.2.1.  Work Control for Maintenance and Installation
To ensure the ISMS core functions are completed for each task, the NLCTA Group maintains control of all work performed in ESB.  The NLCTA Group has stop work authority for unsafe and unauthorized work.

4.2.1.1.  07:30 Tailgate Meeting

Depending on the activity level in ESB, a 07:30 tailgate meeting is held at least weekly and sometimes as often as daily, Monday through Friday, in the NLCTA conference room.  This meeting is run by the Area Manager.  At this meeting all work planned for the NLCTA facility and ESB that day is discussed, and authorized work is decided.  The Area Manger maintains an Authorized Work list which tracks core function completion for each task.  Before any job begins, the scope of work is defined and the hazards analyzed, including any required safety permits.  A responsible person and a priority are also decided for each job.  Previous jobs are also discussed to complete the ISMS core functions, namely feedback and suggestions for improvement in work process and safety.  All workers planning work in the NLCTA facility that day are required to attend themselves or send a representative.  If a worker doesn't attend the meeting, then he must coordinate with his representative before beginning work, to ensure the tasks were authorized.

Work may be authorized outside this meeting by the Area Manager or Safety Officer, but this is discouraged.  The person who authorizes the work is responsible to ensure that all core functions are completed for a given task.  

The EOIC authorizes immediate maintenance (see Section 4.2.2.1) and ensures that all core functions are completed for these tasks.
4.2.1.2.  Regular Operations Meeting

Regular operations meetings are held to discuss the physics program and maintenance planned for that week.  Depending on the program requirements, the operations meetings are held at least on a weekly basis.  The regular operations meeting shall be attended by all of the following: the Operations Manager, the EOIC, and anyone seeking to work in End Station B (ESB) that day.  This meeting is run by the Operations Manager or the EOIC.  Standby maintenance items that may be initiated that week are also reviewed.  The Operations Manager, Safety Officer, Area Manager, and EOIC participate in these decisions.  All maintenance activities for a given day are coordinated by the EOIC with the support of the Area Manager.  
4.2.1.3.  ARTEMIS

Accelerator Remedy Trouble Entry and Maintenance Information System (ARTEMIS) is an on-line system
 for recording requests for maintenance and repair.  ARTEMIS is intended to be used for all hardware and software problems that affect the immediate accelerator operations program, but not for requesting improvements.
The NLCTA Group uses ARTEMIS to communicate with maintenance groups and to track problems.  Also, the Area Manager uses it to create standby maintenance lists and monitor all types of maintenance.  

All hardware and software problems in NLCTA are entered into ARTEMIS as they arise.  ARTEMIS supports the completion of all core functions.  The scope of the job is evaluated to create the entry.  The hazards are analyzed as the person checks boxes for required safety forms.  The shop then develops hazard controls and performs the work.  When the solution is entered, the user is prompted for feedback about the job and suggestions for improvements.

While an ARTEMIS entry may be quite general (such as, loud noises coming from southwest corner of End Station), once the specific tasks have been ascertained, the responsible shops enter "jobs," a sub-part of the entry (such as, water pump bearings require maintenance).  These jobs require Area Manager approval before beginning.

4.2.2.  Maintenance Categories

4.2.2.1.  Immediate Maintenance

Immediate maintenance activities are those needed to correct conditions that impede the scheduled program or introduce a safety hazard.  For example, a modulator trip or a failure of an active PPS component triggers immediate maintenance activities.

A qualified operator may request immediate maintenance repairs at the time of a failure.  Requests for immediate maintenance may be made by radio or telephone, but then should be documented with an appropriate ARTEMIS entry.  Entries should also be made in the NLCTA Operations Log showing when the problem was first recognized, when it was resolved, and the corresponding ARTEMIS identification number.  Repairs should be performed by on-duty maintenance personnel whenever possible, but other staff may be called in as needed to expedite the work.  When repair crews arrive, they must notify the EOIC when they begin and when they finish the work.

The EOIC is responsible for ensuring that all core functions are performed for immediate maintenance tasks as well as overseeing the repairs.

4.2.2.1.1.  Call-in List

The call-in list is used to summon maintenance staff to carry out immediate repairs during off hours or to perform repairs that require specific expertise.  The call-in list for NLCTA is on the control room wall (Bldg. 128).  MCC maintains call-in lists for other site services.

4.2.2.2.  Benign Maintenance

Benign maintenance activities consist of repairs, adjustments, or monitoring activities of accelerator components or associated support systems that can be performed without adversely effecting concurrent accelerator operations.  Benign maintenance activities include adjusting water flow or temperature controllers, cleaning strainers or filters that can be isolated, and measuring voltages non-intrusively.

Permission must be obtained from the EOIC or Area Manager before starting a benign maintenance activity.  A member of the NLCTA Group must be notified upon completion of the activity.  Core function completion for benign maintenance is handled in the tailgate meeting.  When the job is finished, the worker's group is responsible to enter the solution in ARTEMIS.

The EOIC has the authority to stop benign maintenance if it begins to effect the program.

4.2.2.3.  Scheduled Maintenance

Scheduled maintenance activities are scheduled during the tailgate and regular operations meetings.  The EOIC coordinates and oversees scheduled maintenance tasks and is responsible to ensure that all core functions are performed for each task.  The EOIC must be contacted for approval prior to beginning work as well as notified when the work is finished.  The EOIC may stop or cancel scheduled maintenance if the program changes.  Updating the ARTEMIS database when the task is finished is the responsibility of the support group performing the maintenance.

4.2.2.4.  Standby Maintenance

Standby maintenance activities are typically those tasks that may interrupt a running accelerator program, but are not immediately required to maintain the program and can therefore be deferred to an opportune time.  These activities are initiated and authorized by the EOIC as opportunities arise due to unanticipated program interruptions.  Standby maintenance activities are discussed in the tailgate and regular operations meetings, where core functions are tracked.  The EOIC coordinates and oversees standby maintenance tasks and is responsible to ensure that all core functions are performed for each task.  The EOIC must be contacted for approval prior to beginning work as well as notified when the work is finished.  The EOIC may stop or cancel standby maintenance if it becomes an impediment to restoring the originally scheduled program.  Updating the ARTEMIS database when the task is finished is the responsibility of the support group performing the maintenance.

4.3.  Installation

Installation involves substantial new hardware or software or reconfiguration of existing hardware or software in ESB or the NLCTA Control System.  A Project Engineer is assigned to manage and organize the installation.  The Project Engineer's responsibilities include:

· Conduct project organization meetings to assess the breadth of the project and any potential impacts on the existing facility prior to the installation.

· Publish a schedule listing the activities, the responsible engineers, and groups involved in the installation. 

· Attend the 07:30 tailgate meeting and receive authorization for that day’s planned work, review previous work, and participate in the feedback process.

· Report at the regular operations meeting progress made, unplanned events and their impact on the schedule, and manpower requirements.  That day’s work and its operational ramifications must also be presented.

· Provide a report in a department meeting to the Operations Manager and Facility Head upon completion of the installation describing the successful completion of the project, unplanned events and how to avoid them in the future, lessons learned to assist future projects and Project Engineers, and suggestions for possible improvements recognized during the installation.

· Ensure ISEMS core functions are completed by all supervised workers
· Complete a Work Authorization Form at the beginning of the installation.

Appendix

	A.
	Organizational Structure


The organizational structure of the NLCTA management and personnel is shown below.  The Engineering Operator in Charge title is passed weekly among the qualified operators.  
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1. The Aceelerator Department Safety Office serves as the Safety Officer in matters
of Operatianal Radiological interest.

2. The EOIC rotation is posted in the cortrol room.





Appendix

	B.
	Applicable Documents


Administration
02-01

NLCTA Operations Directives
02-02-02

NLCTA Safety Procedures
02-03

Search & Secure Procedure
02-03-01

Entry & Exit Procedure
02-03-02

PPS Interlock Checklist
02-03-03

Electrical Hazard Testing Procedure & Testing Authorization Form
02-03-04

NLCTA BSOIC Certification Checklist
02-03-05

Beam Containment Daily Checks
02-03-07

Electrical Hazard Lockout Procedure
02-03-10

Daily Inspection Checklist
02-03-11 

Weekly Inspection Checklist
02-03-12

8-pack radiation survey (with RF)
02-03-13

8-pack radiation survey (klystron)
02-03-14

Overhead Crane Inspection Checklist 
02-03-15
Overhead Crane Log Sheets 
02-03-16
CO2 Fire Suppression Maintenance 
02-03-17
Guidelines for working in the NLCTA beamline enclosure 
02-03-18
NLCTA Master Lock Box Identification List 
02-03-19
Zero Voltage Verification by NLCTA PAE
02-03-20

Crane Lift Procedure Template
02-03-21

Building Manager Monthly Inspection Log
02-03-22

NLCTA Lockout Verification Procedure 
02-03-23

Hoisting and Rigging Plan
02-03-24

Lift Plan Procedure
02-03-25

Key Safe Procedure
02-03-26

EH Entry & Exit Procedure
02-03-27
EH Search & Secure Procedure
02-03-28
EH PPS Interlock Checklist
02-03-29
NLCTA PPS Log 
02-03-30

EH PPS Log 
02-03-31

2-Pack Daily Inspection Checklist 
02-03-33
L-Band Daily Inspection Checklist
02-03-34

NLCTA Operator Safety Training Reference Manual
02-04

Operator Safety Training Requirements
02-04-01

Operator Safety Training and Qualification Record
02-04-02

PPS Certification Workbook
02-04-03

8-Pack Training Worksheet (Obsolete)
02-04-04

Application to work in End Station B and NLCTA
02-04-05

Area Training and Facility Tour
02-04-06

NLCTA Emergency Procedures
02-05

Emergency Plan
02-05-01

Incident Response Procedure
02-05-02

Fire Alarm Response Procedure
02-05-03

PPS Security Fault Alarm Response Procedure
02-05-04

BSOIC Alarm Response Procedure
02-05-05

Logs

Operations Log

NLCTA PPS Log

EH PPS Log


Key Safe Checkout Log

Radiation Work Control Form Log

Reportable Occurrence Notification Log

Schedules































� http://mccelog.slac.stanford.edu/elog/wbin/elog.php?logbook=NLCTA


� SLAC Guidelines for Operation, chapter 5: “Safety Organization”.


� http://remedy1.slac.stanford.edu/artemis/
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