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Preface
In response to the electrical accident of October 11, 2004, and the resulting Type A Accident Investigation, the safety of SLAC accelerator operations has been extensively reviewed, and numerous policies and procedures have been revised or expanded.  This document summarizes these activities and presents a plan for restarting the facility.  This document is organized in four sections with 18 appendices.

Section 1 introduces the NLCTA facility in End Station B and the groups who work there.
Section 2 summarizes the steps taken by the ILC Department to comply with new safety policies for work on the accelerators.  NLCTA safety procedures that have been revised since October 11, 2004 are specifically listed.

Section 3 details the NLCTA Group's readiness to resume operations given new safety requirements with respect to safety, organization, training, and maintenance.
Section 4 focuses on the detailed restart plans for the NLCTA facility.
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1. Introduction
On October 11, 2004 the SLAC Director ordered that all accelerators be turned off in response to an electrical arc flash accident, which subsequently triggered a Department of Energy Type A Accident Investigation.  At the time of the accident the Next Linear Collider Test Accelerator (NLCTA) facility was being used to test high gradient X-band accelerator structures.  The Beam Authorization Sheet for NLCTA had been completed and signed off in accordance with well-established policies.  Following the accelerator shutdown, the SLAC Director issued his Safety Comes First memo delineating actions to be taken by SLAC employees to strengthen the implementation of the Integrated Safety Management System (ISMS) throughout the site.  The SLAC ES&H Division issued or updated several new safety bulletins to be published in the SLAC ES&H Manual.  These bulletins augmented or superseded prior safety policies.  Bulletins were issued addressing safety issues related to electrical work and the use of circuit breakers (68A, 69A, and 72), the hoisting and rigging program (71), limitations on the use of non-life supporting gasses (70), and non-employee training and supervision (49C and 74).  All SLAC departments performing work affected by these bulletins, including those responsible for operating accelerators, were directed to comply with them before resuming work.  In addition, all departments were asked to conduct overall assessments of safety within their organizations and to take corrective actions as needed.  For the accelerator operations restart, the SLAC Radiation Safety Officer (RSO) issued a memo specifying requirements for re-certifying radiation safety systems before restarting the accelerators, and the SLAC Director ordered that the operational readiness of each accelerator facility be validated prior to restart by a panel of accelerator technical and safety management experts.

Following the accelerator shutdown and the issuance of the Director’s Safety Comes First memo, all work was suspended.  Limited work resumed after the implementation of ISMS work controls and the policies and procedures described above.  The implementation of these controls and procedures is summarized in this document.

1.1 NLCTA Facility Description

The NLCTA facility consists of a 500 MeV X-band electron accelerator and its associated equipment which is used for accelerator R&D primarily related to future linear colliders.  The current R&D program entails high power testing of X-band accelerating structures.  The facility is housed inside End Station B (ESB) in SLAC’s research yard.  The facility is not connected to the SLAC Linac and B-Factory complex.  The facility operations schedule is independent of that of the B-Factory complex.  

1.2 NLCTA Facility Personnel Roles and Responsibilities

The International Linear Collider (ILC) Department in the Technical Division is responsible for the operation of the NLCTA and associated equipment in End Station B (ESB).  A group within the ILC Department, the NLCTA Group, consists of staff trained in the safety procedures and policies needed for its safe operation.  This group includes the Accelerator Physicists, the Safety Officer, the Area Manager, and the NLCTA Operations Group.  The NLCTA Operations Group consists of the Operations Manager, the Engineering Operator in Charge (EOIC), and the qualified operators.  Of the NLCTA group, only a subset is qualified to run the NLCTA accelerator complex.  The qualified operators are the only members of the NLCTA Group that report to someone within the group, the Operations Manager.  The rest report to the Facility Head.  See Appendix B  for the organization charts.  
Two other Technical Division departments, Accelerator Research Department A (ARDA) and Accelerator Research Department B (ARDB), are closely associated with the NLCTA's operation and development.  These groups' contributions are described below.  All work in ESB, including that by ARDA and ARDB personnel, is reviewed, controlled and approved by the NLCTA Group.  ISMS activities are carried out in combined discussions and meetings which NLCTA Group, ARDA, and ARDB staff attend. 

1.2.1 NLCTA Collaborators
Other SLAC groups participate directly in the planning, development and installation of experiments in ESB.  These groups must communicate their intended programs through the NLCTA planning meetings and obtain authorization from the NLCTA Group for work in ESB.  

Two such groups are presently active: the ARDA and ARDB groups (referred to collectively as the “NLCTA Collaborators”).  They each have experiments planned that impact the NLCTA.  Both groups reside within the Technical Division.

ARDA personnel are involved in RF experiments that require hardware modifications to the existing NLCTA facilities and do not alter the accelerator safety envelope of the facility. 

ARDB personnel are involved in more extensive modifications to the NLCTA facility for E-163 that appreciably alter its accelerator safety envelope.  

Each of the ARDA and ARDB groups employ ISMS principles individually and in cooperation with the NLCTA Group, which reviews and authorizes all work to be performed in ESB.  It is envisoned that some of the E-163 collaborators will become qualified operators in support of this program.
1.2.2 NLCTA Users

Non-SLAC personnel also conduct experiments in ESB and are referred to as “NLCTA Users.”  NLCTA Users typically observe running experiments at NLCTA or in ESB, without making changes to the accelerator hardware or the facility safety envelope.  NLCTA Users can make significant hardware changes in ESB, although it is uncommon.  The NLCTA User must have a SLAC Contact who is directly responsible for the User’s safety and technical activities.  All user activities in the ESB area must be authorized by the NLCTA Group.  Seeking this authorization is jointly and severally the responsibility of both the NLCTA User and the User’s SLAC Contact.
1.3 NLCTA Near-Term Plans

NLCTA's near-term plans are to return to high power testing of X-band accelerator structures at NLCTA.
Other plans for ESB include an ILC Department project to test L-band structures in the NLCTA enclosure.  These plans are forming now with equipment arriving in ESB in a few months.

The ARDA group plans to conduct multi-moded (MM) SLED-II RF tests when the NLCTA facility is again operational. 

ARDB staff manage a project, E-163, to modify the NLCTA to enable its use for advanced accelerator R&D.  These modifications began in 2003.  The E-163 modifications have not and will not affect the operation of the X-band accelerator structure test area.  We expect E-163 to be ready to begin operation within the next six months.  The preparation of related safety documents and procedures is now underway.  The safety and readiness review for E-163 start-up will occur separately at a later date.
2 NLCTA compliance with Safety and Accelerator Readiness Requirements since 10/11/04
2.1 Response to Director's 10/18/04 “Safety Comes First” Directive
The SLAC Director issued his Safety Comes First guidance memo to all hands on October 18 (Appendix A
.)  The principle directives of that memo and the Technical Division's and the ILC Department's compliance with them are summarized in Sections 2.1.1 through 2.1.3.
2.1.1 High Level Implementation
Directive:

“Each Division will organize into well identified groups, each with an appointed supervisor or coordinator.  In addition each group will: i) appoint a note taker with backup; and ii) identify an individual to capture and track to completion key action items, tasks and outcomes.”

Response:

All Technical Division departments met in various group meetings during the safety stand-down that began on October 12, 2004.  The ILC Department held several meetings.  In addition, the NLCTA Group held weekly safety meetings through November 2004 to discuss the electrical accident of October 11, the contributing causes, and other safety issues of concern to personnel working in the ESB area.  The NLCTA Collaborators sent representatives to participate in these meetings.
2.1.2 Specific Group Implementation
2.1.2.1. Directive:
“Brainstorm and discuss the safety of the group culture in the context of recommitting the group members to their individual ownership of safety in the workplace.”
Response:

The daily safety meetings initially focused on safety responsibilities and the commitment to safety in the workplace.  Topics from these brainstorming sessions include:

· principles of ISMS (Integrated Safety Management System)

· NLCTA work control and management
· use of and requirements for routine and non-routine JHAMs (Job Hazard Analysis and Mitigation forms) and EWPs (Electrical Work Plans.)
· PPE requirements for equipment under control of the NLCTA Group, for example drill presses, grinders, and soldering apparatuses.

· Stop Work Authority.

· training requirements.

The notes from these sessions can be found in Appendix M.  The ILC Department Safety Officer's memo to the Technical Division head summarizing these meetings is in Appendix P.
2.1.2.2. Directive:

“Review all safety documents that apply to the group’s work.”
Response:

There are three general classes of safety documents that apply to the group’s work.  These documents address employee safety, activity safety in the facility, and operational safety in the facility.  The following is a list of the safety-related documents which were reviewed following the work stoppage on October 11, 2004.

· All employees and long-term visitors in the ILC department have analyzed their jobs and workplace hazards.  JHAMs were developed and signed off by employees and their supervisors.  The JHAMs are available in the department safety office.
Non-routine JHAMs are used for all work not completely covered by the employee’s JHAM.  In addition, numerous JHAMs have been written by MFD and ESD personnel covering their work in ESB.
· The NLCTA Collaborators have also completed the JHAM process on a worker-by-worker basis.  Non-routine JHAMs have been completed for work taking place since October 11 on a task-by-task basis.  All participants (SLAC employees and contractors) have read and signed the appropriate JHAM. 

· Area Hazard Analyses (AHAs) were reviewed and updated as needed for all ESB and associated NLCTA buildings and accelerator enclosures and all office areas occupied by ILC Department employees.

· EWP templates have been developed for common tasks in the NLCTA accelerator enclosure.  These EWP templates have been used in the creation of approved task-specific EWPs and have been updated based on feedback and suggestions for improvement.

An EWP is required for almost all work within the accelerator enclosure due to numerous uncovered electrical connections on beamline magnets.

EWPs have been developed for these and similar projects:

· Building 129 Electronics Shop

· Accelerator Enclosure Work in Station 1 area (Template)

· Optical Table Installation in Station 1 area

· Accelerator Enclosure Work in Station 1 area (Template)

· Safety documents covering the safe operation of the accelerator have been reviewed.  Many documents were modified to more explicitly incorporate the principles of ISMS and/or to comply with changes in laboratory policy brought forward by ES&H Bulletins (68A, 69A, 70, 71, and 72.)  A list of NLCTA safety documents and their status is summarized in Table 2-1.  These are posted on the NLCTA safety document web page
.

· The Safety Assessment Document (SAD) for the NLCTA was released in 1996 prior to the facility’s Accelerator Readiness Review.  Since that time, the NLCTA facility has undergone changes in support of the evolving experimental program.  An informal “mark-up” version of the SAD exists that documents most of the facility changes in the intervening years.  Both versions of the SAD may be viewed from the restart website
.  The significant changes in the document are summarized in Appendix O.  A review of the SAD has confirmed that the NLCTA continues to operate within the Accelerator Safety Envelope defined in the approved SAD.
Table 2-1.  NLCTA Safety Documents

	Document title
	Status

	Guidelines for Work in SLAC Accelerator Housings
	Policy for Working with Electrical Hazards in SLAC Accelerator Tunnels

	NLCTA Safety Assessment Document 01-13-xx-xx
	Reviewed; document needs updating to incorporate facility changes (discussed above)

	NLCTA Beam Authorization Sheet (BAS)
	Existing BAS has expired while facility operation was suspended.  A new BAS will be issued prior to resumption of operation.

	020201 Ops Personnel Plan
	Obsolete – contents included in Directives

	020202 Directives
	Reviewed; document updated to improve definitions of roles and responsibilities.  ISMS discussion added.  

	020300 

 HYPERLINK "http://www-project.slac.stanford.edu/lc/local/Projects/NLCTA/Operations%20Documents/numbered%20safety%20documents/020300.pdf" Cover Sheet & Table of Contents
	Reviewed; no change required.

	020301 Search & Secure
	Reviewed; no change required.

	020302 Entry & Exit
	Reviewed; no change required.

	020303 PPS Interlocks Checklist
	Reviewed; no change required.

	020304 Electrical Hazard Test
	Reviewed.  This document, as it exists, is obsolete and is voided on its front page.  Prior to any RASK mode Electrical Hazard Testing, this document and the associated training, will need thorough review.

	020305 BSOIC Certification
	Reviewed; no change required.

	020307 Daily Beam Containment System Checklist
	Reviewed; no change required.

	020310 Electrical Hazard Lockout Procedure
	Reviewed.  Updated per bulletins 68A and 69A.

	020311 Daily Inspection Checklist
	Reviewed; no change required.

	020312 Weekly Inspection Checklist
	Reviewed; no change required.

	020313 8-pack radiation survey (with RF)
	Reviewed; no change required.

	020314 8-pack radiation survey (klystron)
	Reviewed; no change required.

	020315 Overhead Crane Inspection Checklist
	Reviewed.  Document updated.

	020316 Overhead Crane Log Sheets
	Reviewed; no change required.

	020317 CO2 Fire Suppression Maintenance
	Reviewed; no change required.

	020318 Guidelines for working in the NLCTA beamline enclosure
	New Document

	020319 NLCTA Master Lock Box Identification List
	New Document

	020320 Zero Voltage Verification by NLCTA PAE
	New Document

	020400 

 HYPERLINK "http://www-project.slac.stanford.edu/lc/local/Projects/NLCTA/Operations%20Documents/numbered%20safety%20documents/020400.pdf" Cover Sheet and Table of Contents
	Reviewed; no change required.

	020401 

 HYPERLINK "http://www-project.slac.stanford.edu/lc/local/Projects/NLCTA/Operations%20Documents/numbered%20safety%20documents/020401.pdf" Training Requirements
	Reviewed.  Document updated.

	020402 Training Record Worksheets
	Reviewed.  Document updated.

	020403 Training Workbook
	Reviewed; no change required.

	020404 8-Pack Training Worksheet
	Obsolete – retained for historical reference

	020405 Application to work in End Station B and NLCTA
	New Document

	End Station B Safety Orientation
	New Document

	Logbook Stickers
	Reviewed; no change required.

	020500 Emergency Procedures
	Reviewed; no change required.

	020501 Emergency Plan
	Reviewed.  Document updated.

	020502 Incident
	Reviewed; no change required.

	020503 Fire Alarm
	Reviewed.  Document updated.

	020504 PPS Security Fault
	Reviewed.  Document updated.

	020505 BSOIC Trip
	Reviewed; no change required.

	E-163 S-band RF System Experimental Authorization
	Expired; Renewal request is pending.

	E-163 Operator Safety Training and Qualification Record
	Reviewed; no change required.

	Equipment Lockout Procedures (ELPs)
	

	ELPs for NLCTA Modulators 0-2
	Need updating and review prior to operation and validation upon first use.  ELP for Modulator 2 is missing and needs to be replaced.

	ELPs for modulators 0-2 power supplies HVPS 1 and 2
	No ELP appears to exist.  An interim ELP will be developed prior to operation and validated upon first use which describes normal operation and lockout of equipment.

	ELPs for 8-Pack Modulator
	None exist.  Engineering support will develop an interim ELP prior to first use.  Equipment will be locked out pending availability of ELP.

	ELPs for main 8-Pack Modulator power supply
	None exist.  Engineering support will develop an interim ELP prior to first use.  Equipment will be locked out pending availability of ELP.

	ELPs for EMI type magnet power supplies, series 17-99-10-02
	Reviewed; no change required.

	ELPs for EMI supplies for 8-Pack klystrons, series 18-099—27
	Reviewed; no change required for compliance with bulletins.  Signatures required on documents.

	ELP for E-163 S-band klystron
	No ELP appears to exist.  Engineering support will develop an interim ELP prior to first use.  Equipment will be locked out pending availability of ELP.

	Area Hazard Analysis 
	

	Building B062 - End Station B 
	Reviewed.  Document updated.

	Building B128 NLCTA Control Room
	Reviewed.  Document updated.

	Building B129 NLCTA Control Annex
	Reviewed.  Document updated.

	Storage Building B483 - Storage
	Reviewed.  Document updated.

	Storage Building B484 - Storage
	Reviewed.  Document updated.

	Storage Building B485 - Storage / Machine Tools
	Reviewed.  Document updated.

	Storage Building B486 - Storage
	Reviewed.  Document updated.


2.1.2.3. Directive:

“Examine the group’s work area for safety compliance; complete appropriate housekeeping; and complete an area hazard analysis (AHA) as required.”
Response:

The AHAs for these areas have been reviewed by the NLCTA Group and NLCTA Collaborators and posted.  They may also be viewed on the ES&H website
.  The Office Safety checklist has been used to identify potential hazards in offices.
Workspace safety concerns brought forward were assembled in a list and classified according to their nature and areas of responsibility.  This list is attached as Appendix M.  Immediate action was taken on several items.  For example, daisy-chained extension cords and cords on the floor were removed, paper clutter was cleaned up, and safety supplies were ordered.  
2.1.2.4. Directive:

“Institute a group plan to assess availability, adequacy, working condition, care and maintenance of personal protection equipment (PPE).”
Response:

Within the NLCTA Group, PPE requirements were discussed and examples of PPE and their use were demonstrated for equipment under direct control of the NLCTA Group.  All NLCTA Group members have been provided with appropriate PPE.  

The NLCTA Group uses the following PPE:
· Rated gloves and clothing for work on exposed energized electrical systems, as required by the NEC & NFPA
.  
· Hazard-rated clothing for operating circuit breakers

· Safety glasses for activities that pose eye hazards

· Closed-toed shoes are required for work in the NLCTA accelerator enclosure.  Those tasks requiring hard-toed shoes are discussed in the tailgate meeting.
· Hard hats as required for tasks that may expose personnel to head injuries
2.1.3 Specific Individual Implementation
Each employee has completed the Safety Comes First Checklist, shown in Figure 2.1.  The completed checklists are on file in the ILC Department Safety Office.  NLCTA Group members and NLCTA Collaborators completed the checklist by October 31, 2004.  At that point, all were released to restricted work status.

The checklist includes an evaluation of each employee’s JHAM and ETA (Employee Training Assessment) with his or her supervisor.  All required training classes were taken.  In all cases where practical, recommended training courses also have been taken.  In some cases, when the appropriate classes were not available, the NLCTA Group has substituted reading class notes and related on-the-job training.

In addition to the Safety Comes First Checklist, all NLCTA Group members were required to take an on-the-job training session that included a walk-through of ESB.  Each person was required to demonstrate their knowledge of basic safety systems, such as fire safety and electrical shut-off mechanisms.  They were also required to demonstrate their knowledge of Lock-Out/Tag-Out procedures.  The completion of each group member's on-the-job training session is documented in the employee’s training record worksheet.
NLCTA Collaborators and NLCTA Users will be required to complete the Application to work in End Station B and NLCTA (02-04-05), which requires an ESB Safety Orientation, with their supervisors before working in ESB.
Figure 2-1.  Safety Comes First Checklist

Please attach all completed forms and tests to this checklist when you submit it to your supervisor. 

	Print Name
	______________________________________________

	Signature
	______________________________________________

	Date
	______________________________________________


Top of Form
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	Item
	Enter Date Complete
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	Read “Safety Comes First: Director’s Guidance for Week Beginning October 18, 2004 Memo #1.”
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	Read “SLAC Safety Management System.”
 
	 

	[image: image5.wmf]
	Read EOESH Study Guide, found at: http://www-group.slac.stanford.edu/esh/training/study_guides/EOESH.pdf.
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	If GERT certified, read GERT Study Guide, found at: http://www-group.slac.stanford.edu/esh/training/study_guides/GERT.pdf. 
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	Complete NOAA Office Safety Module, found at: http://www.labtrain.noaa.gov/osha600/mod27/2701----.htm and print record of test completion.
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	Read “SLAC Standards for the Operation of Government Vehicles,” where relevant.
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	Read & Sign “SLAC Motorized Vehicle Driving Privilege Form,” where relevant.
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	Complete Office Area Inspection Checklist.
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	Read “Traffic Control Program.” 
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	Complete & sign along with your supervisor your JHAM.
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	Update your Employee Training Assessment with your supervisor.
	 

	[image: image14.wmf]
	Attend “Electrical Safety for Non-Electrical Workers (#239)”.
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	Sign new “Commitment to Safety” form.
	 


2.2 Compliance with New ES&H Bulletins
The SLAC ES&H Division issued a series of new safety bulletins providing guidance and policies identified in preparation for the resumption of laboratory operation.

· Bulletin 49C addresses issues of safety for contracting parties. 
· Bulletins 68A and 69A address complying with OSHA and NFPA 70E requirements when working on or near exposed electrical hazards.

· Bulletin 70 address the hazards associated with non-life supporting atmospheres.

· Bulletin 71 addresses complying with CFR, ANSI/ASME and DOE-STD-1090 standards for hoisting and rigging. 

· Bulletin 72 addresses configuration management requirements related to electrical safety, and is a product of the “Electrical Safety Action Plan” submitted to the DOE in July 2004. 
· Bulletin 74 discusses training requirements for users. 
These bulletins will eventually be superseded by revisions to the ES&H Manual.  The Technical Division’s compliance with the new bulletins as pertains to experiments in ESB is discussed below.

2.2.1 Bulletin 49C: SLAC Contracted Parties Safety Training

This bulletin revises the safety training requirements for contracted parties at SLAC.  The Technical Division works with the other divisions and departments at SLAC to conform fully to the activities and oversight needed to comply with this bulletin.

No contracted work is presently needed to restart the NLCTA facility.  As contracted work becomes necessary to carry out maintenance or upgrade projects, this work will be done in full compliance with Bulletin 49C.

Substantial contract work for E-163 (construction of a class 10,000 clean room) was underway at the time of the accelerator shutdown and was suspended until the process and controls required to restart the construction activities were put in place and approval to proceed was granted.  Prior to restarting work, the work was reviewed by the project UTR
, the NLCTA Safety Officer, Area Manager, and E-163 Project Management.  The JHAM process was completed, and returning contract workers were required to sign the applicable JHAM forms prior to resumption of work.

2.2.2 Bulletin 68A: Electrical Work
Bulletin 68A addresses requirements for working on exposed electrical hazards, including performing tests, measurements, and verification that electrical hazards are de-energized.  In particular, the bulletin specifies that an Electrical Work Plan (EWP) must be completed and approved by an appropriate-level line manager.  For work on circuits with voltages between 480 and 600 volts, the supervisor or department head must approve the EWP.  For work on exposed hazards over 600 volts, the EWP must be approved by an Associate Director and the SLAC Electrical Safety Officer.
As a consequence of this new bulletin, new safety procedures and EWPs are required as part of the NLCTA "Lock-Out Tag-Out" process.  To facilitate the implementation of the new policies, a new Policy for Working with Electrical Hazards in the SLAC Accelerator Tunnels has been jointly developed with the Accelerator Department and was released (Appendix I.)  In addition Guidelines for working in the NLCTA beamline Enclosure was developed (Appendix N.)  It condenses the policy from the larger document and is augmented with specific instructions for the NLCTA enclosure.
The NLCTA safety procedures controlling lockout of exposed beamline electrical hazards have been reviewed and substantially modified allowing technical support personnel to use the master lockout box in lieu of individual locks in securing the beamline hazards (documents 02-03-10, 02-03-19, and 02-03-20.)  Individuals choosing to lockout individual beamline devices will use the protocol defined in Lock and Tag Verification for Accelerator Magnets in the Linac Complex and PEP-II (SLAC-I-000-30300-001) developed for the SLAC LINAC.
,
 

All beamline devices with exposed electrical connections have been labeled as required by Bulletin 50 (Appendix K) and ES&H Manual Chapter 8.  Magnet labeling is discussing in Appendix J.  The magnet labels include the following information:

· Device name

· Voltage and current ratings of the power sources for the device
· Hazard level descriptions of the hazard levels for each power source (for example,  WARNING: Electrical Hazard)

· Lockout points for LOTO securing of the power sources

· PPE requirements for verification of de-energized state.

The NLCTA Area Manager and the NLCTA Safety Officer have developed a series of template Electrical Work Procedures (EWPs) for many of the more common tasks inside the NLCTA accelerator enclosure.  These EWPs have been successfully used by workers from several other SLAC organizations to allow removal, installation, and development of beamline hardware inside the accelerator enclosure.  These template EWPs are updated based on operational experience.  These templates are also reviewed at least annually.
2.2.3 Bulletin 69A: Lock and Tag Program
Bulletin 69A provides supplementary guidance to the SLAC document Lock and Tag Program for the Control of Hazardous Energy (SLAC-1-730-0A10Z-001) and Chapter 8 on electrical safety in the SLAC ES&H Manual.  In particular it specifies that “every person working on equipment shall have exclusive key control over his or her lock, and only one key shall exist for the lock.”  It also states that “all exposed circuits shall be considered to be energized and presenting a hazard to personnel until verified to be de-energized.”  Furthermore, it refers to Bulletin 68A if verification is done by measuring exposed electrical conductors.
The principal impact of Bulletin 69A on accelerator operations includes: the need to revise the procedures for locking out all exposed electrical hazards in the accelerator enclosure, verifying that the hazards are de-energized, and controlling worker access to the enclosure in a way that is compliant with requirements set by the bulletin and the NFPA 70E standard.  The most immediate application of this policy for the work in ESB was to suspend all work requiring lock and tag procedures until the LOTO protocol was reviewed and approved.  Work in the accelerator enclosure (beyond visual inspection) was suspended pending the creation and implementation of the Guidelines for working in the NLCTA beamline Enclosure (Appendix N) and the refinement of our work process controls (see Section 2.3.2.)  Work in the accelerator enclosure has resumed.  
2.2.3.1 SLAC Accelerator Tunnels Lock and Tag Methodologies
Guidance on the use of lock and tag procedures in accelerator tunnels is provided by the Policy for Working with Electrical Hazards in SLAC Accelerator Tunnels, Appendix I.
Two general approaches to lock and tag are used in the accelerator tunnels, depending on the area and situation.  The Area Manager will assist the workers in carrying out the appropriate procedures.  The two general approaches are:
Method #1: Individual Lock & Tag: Each worker must apply locks to the sources of the potential hazards in his or her work area and verify the de-energized condition.
Method #2: Group Lockout Box Procedure: Each worker must apply a lock to a lock box after the Group Lockout Coordinator has carried out a specified lockout procedure for the area and verify the de-energized condition.  
Three documents for NLCTA, Electrical Hazard Lock Out Procedure (02-03-10), NLCTA Master Lock Box Identification List  (02-03-19), and Zero Voltage Verification by NLCTA PAE (02-03-20), were written elucidating these procedures.

2.2.4 Bulletin 70: Non-life Supporting Atmospheres

Bulletin 70 requires review of any new use of non-life supporting gasses.  The existing use of such gasses in ESB is grandfathered under the language of the bulletin.  In addition, existing gas uses either have been analyzed in the NLCTA Safety Assessment Document or have undergone review by the SLAC Hazardous Experimental Equipment Committee (the committee charged with the review of non-life supporting gasses at SLAC.)  Any new use of gas will be reviewed prior to use for compliance with Bulletin 70.
2.2.5 Bulletin 71: Hoisting and Rigging
Bulletin 71 specifies inspection and authorization requirements for resuming the use of lifts, cranes, and related fixtures and equipment at SLAC in order to be compliant with CFR and ANSI/ASME standards and DOE-STD-1090 as a supplementary standard.  SLAC has initiated a comprehensive program to achieve complete and continuing compliance with these requirements.  The ILC Department and all the departments providing maintenance services are now following Bulletin 71 whenever a task involves hoisting or rigging. 
The principal impact of Bulletin 71 on the NLCTA Group was to implement tighter controls on the ESB crane and rigging and to enforce a reviewed work authorization process prior to any lifting activity.  The following steps are part of the local safety management of the hoisting and rigging program in End Station B:

· The Crane Logbook (02-03-16) contains the name of the operator, verification of training, verification of crane inspection, and a description of every lift made.

· The crane controller “ignition key” is stored in the NLCTA key safe.  To use the crane the crane operator must obtain the key from a qualified operator prior to each lift.

· Inspection of the overhead crane: The crane currently is under CEF's crane inspection program.  The date on the inspection sticker, affixed to the remote control, is checked before each use.

· Inspection of the overhead crane:  The crane has an Inspection Checklist (02-03-15) and Crane Log (02-03-16) which require and document daily pre-work and post-work inspections.  The Inspection Checklist also describes the local crane use rules (for example, the hard hat policy.)
· Inspection of hook lifting devices: Below-the-hook lifting devices (spreader bars, shackles, etc.) are inspected and tagged by the crane inspector.  A necessary step in every lift is to visually examine each device, including a check of the inspection sticker and the manufacturer’s load rating, to ensure that the devices are safe for use.  Devices that fail inspection are locked in a secure location.
A step-by-step procedure for each lift or class of lifts will be prepared. The procedure must contain all the key steps that an authorized individual or inspector would recognize as necessary to perform the lift safely.

2.2.6 Bulletin 72: Configuration Management Program
Bulletin 72 addresses configuration management requirements related to electrical safety.
ESB contains many circuit breakers, of which many must be operated by the NLCTA Group to control the NLCTA during normal operation.  An active program is underway to calculate the Arc Flash hazard levels for the premises power systems.  No circuit breakers may be operated without the arc flash hazard information posted
. 

An example of an Arc Flash Analysis generated to allow operation of the overhead crane and building ventilation fans can be found in Appendix F: “Example Arc-Flash Calculation.”
Scope:
Bulletin 72 describes the principles for a configuration management system, which should include:
· Documentation of the premises electrical system from main substation to utilization equipment, as defined in Standards NFPA 70E and IEEE 1584.
· Analysis of the hazard level of the premises electrical wiring as well as the personal protection equipment (PPE) to be employed when operating or working on exposed premises components.
· Guidance for utilization equipment hazard analyses and operations.
· Guidance for archival documentation submittal, maintenance, and retrieval for field use.
Compliance:

The following actions are in progress in preparation for turn-on:
· All premises building wiring is being surveyed to check the accuracy of the one-line electrical drawings.  When drawings are found to be inaccurate, information is collected to facilitate updating the existing system documentation.
· Information is being collected to perform hazard level analyses: nameplate ratings, trip settings, upstream transformer nameplate ratings, impedances, and so on, of all relevant components in each chain.
· The data for each building or area are analyzed to determine the hazard level and PPE ratings for all breakers.
· Labels are being prepared and installed for three classes of hazards:
NOTICE, which indicates that no PPE other than safety glasses is required for operation;
WARNING, which indicates that Class 0 PPE is required for operation; and
DANGER, which indicates that higher levels of PPE are required for operation or for working on exposed circuits.
Although not needed for NLCTA start-up, arc flash calculations (AFC) (Appendix F) were required to proceed with electrical installation for the E-163 clean room.  The AFC was completed, and work has been controlled by EWPs (where applicable) and reviewed by the NLCTA Group.
2.2.7 Bulletin 74: SLAC User and Similar Non-employee Safety Training
This bulletin specifies the safety training required for experimenters and others who work in accelerator enclosures, including non-SLAC employees.  Additional training requirements may be imposed, depending on the nature of the experiment or other proposed user activity.  
All NLCTA Collaborators and Users are required to complete the Application to work in End Station B and NLCTA (02-04-05) prior to working in ESB which details specific training requirements and requires an ESB Safety Orientation.
If their proposed activities involve work inside the accelerator enclosure, they are also  required to be escorted by a qualified individual or need to satisfy the training requirements described in Appendix I: Policy for Working with Electrical Hazards in SLAC Accelerator Tunnels in addition to the training required by the AHA and the radiological postings for the building and for the accelerator enclosure.

2.3 Safety and Turn-on Readiness Assessment
In response to the heightened sensitivity to safety issues, the readiness of the ILC Department to return to normal operations was examined in three general areas: staff readiness, hardware (and area) readiness, and procedural readiness.
The Employee Training Assessments (ETAs) were reviewed for all staff members and updated where necessary.  In addition, a JHAM was prepared for each staff member and discussed, both in group meetings and in individual discussions between employees and their supervisors.  Each NLCTA Group member was required to review the main safety-related documents governing the operation of the accelerator systems.
ETAs were also completed for the NLCTA Collaborators, as were JHAMs that included each worker’s activities in ESB.

Since the accident, while the accelerator systems have been in a stand-down state, Area Hazard Analysis (AHA) reviews were carried out and documented.  In addition, walk-through inspections have been completed in the accelerator enclosure and support buildings, with particular attention paid to potentially hazardous systems.
To emphasize the group's commitment to safe work, department managers often perform work site inspections.  The purpose of the inspection is to evaluate the process of work control, as implemented through the morning tailgate meeting, and to allow those managers a direct examination of the application of work-safe standards.  The worksite walk-through policy is described in the NLCTA Operations Directives (Appendix L.)
Policies and procedures involving electrical work have been reviewed and updated as needed, or developed where none existed before.  Hazard analyses of electrical breaker panels are being carried out, and PPE requirements for breaker operation are being specified.  Panel labels are being updated as needed (see Section 2.2.6.)
Finally, two new policies were developed to guide work on or near electrical hazards in the enclosure.  The first, Policy for Working with Electrical Hazards in the SLAC Accelerator Tunnels, is Appendix I.  The second, Guidelines for working in the NLCTA beamline Enclosure, is Appendix N.

2.3.1 NLCTA Safety
The NLCTA facility and the policies and procedures governing its maintenance and operations have undergone reviews and modifications as needed to comply with recent ES&H Bulletins and other applicable regulations.
Ongoing remediation of safety issues from recent reviews and findings are summarized in the following documents:
· OSHA inspections (see OSHA Audit Status in Appendix C)
· NLCTA Safety Audit (see NLCTA Safety Audit 2001 Status, Appendix D)
· Events resulting in DOE Reportable / Investigative Occurrence Reports or SLAC Notification Reports.  (See DOE Reportable / Investigative and SLAC Notification Report Status, Appendix E)

The referenced appendices contain detailed completion information.
2.3.2 Accelerator Work and Authorization
With the steps taken since October 11 to improve implementation of the ISMS principles at SLAC, the NLCTA Group has strengthened its processes for reviewing and authorizing work in ESB.  The roles and responsibilities of ILC Department staff in determining the program and managing the operation and maintenance of the accelerator systems are outlined in the NLCTA Operations Directives (Appendix L.)
In addition, a new document was written, Work Authorization Process (Appendix H) and its associated form, Work Authorization Form (WAF), to better control the work done.  Enforcement of the pre-approval procedure for affected work in the NLCTA and ESB takes place daily at the NLCTA's tailgate meeting.
Technical Division managers, with the help of system physicists and support group supervisors and with direction from Associate and Assistant Directors (in periodic lab management meetings), define the scope of work, identify major safety issues, and establish schedules to achieve the mission of the lab.
Accelerator upgrades requested by ILC Department members and NLCTA Collaborators are usually planned by system physicists and senior engineers, who define technical requirements and direction, together with support group staff as needed.  Planning is carried out in periodic support group meetings, daily tailgate meetings in the NLCTA conference room in Building 128, system physicist meetings, and regular operations meetings.  Accelerator maintenance activities are managed through processes and procedures summarized in Section 3.5.  Task safety requirements are reviewed by the Area Manager and NLCTA Safety Officer.
The hazards associated with planned work are assessed and mitigated using personal JHAMs for routine activities and non-routine JHAMs for special or unusual tasks, as well as discussed in the tailgate meeting prior to beginning work.
Supervisors assign tasks to workers based on their qualifications, training, and experience, as determined by ETAs and task-specific training.  Electrical Work Plans (EWPs) must be prepared for work on or near exposed electrical hazards.  Safety procedures are used or prepared as needed.  Supervisors are responsible for ensuring that hazard assessment and mitigation procedures are carried out before work begins.
During accelerator operating periods, the EOIC must be notified by the work team leader or Area Manager before maintenance work proceeds.  Line management supervisors are responsible for ensuring that their workers perform the tasks using the safety controls identified in the hazard assessment. 
Each time a maintenance job is completed, the work team leader must notify the Area Manager or a member of the NLCTA Group, who will ensure that an entry is made in the NLCTA Operations Log and in ARTEMIS.  As they arise, the worker should discuss any concerns with their supervisors or NLCTA group members.  In addition, the workers, or a representative, are required to attend the tailgate meeting the next day to discuss feedback and improvements.
2.3.3 Completeness of JHAMs
All ILC Department employees and NLCTA Collaborators have completed JHAMs.   
2.3.4 Completeness of AHAs
Area Hazard Analysis (AHA) summaries produced by the ILC Department Safety Office and the responsible building managers were collected and can be found on the ES&H AHA Document Library web site.  AHAs were also completed for the ESB and NLCTA support buildings, as shown in Table 2-2.

Table 2-2.  ESB and NLCTA Support Buildings Area Managers and Building Managers
	Bldg#
	Description
	Building/Area Mgr

	062
	End Station B
	Kathleen Ratcliffe

	128
	NLCTA Control Room
	Kathleen Ratcliffe

	129
	NLCTA Control Annex
	Kathleen Ratcliffe

	483
	NLCTA Storage Building
	Kathleen Ratcliffe

	484
	NLCTA Storage Building
	Kathleen Ratcliffe

	485
	NLCTA Storage Building / Machine Tools
	Kathleen Ratcliffe

	486
	NLCTA Storage Building
	Kathleen Ratcliffe


2.4 Radiation Safety System Re-Certification Plan
The NLCTA facility was in full operation on at the time of the October 11 electrical accident.  The Beam Authorization Sheet (BAS), Experimental Authorizations, and all subordinate safety inspection and testing documents for the facility had been completed and signed off. 

Restart of the facility will proceed following an established sequence of steps.  As in the past, this includes the inspection and testing of safety systems and the safety assurance test of the personnel protection system (PPS) (18-29-08-00.)  This procedure, which is a required part of the BAS, must be signed off by designated experts and safety authorities before operation is allowed to resume.
The BAS specifies that various tests and inspections be completed according to formal checklists.  These include the Interlock Checklist (02-03-03) and Weekly Inspection Checklist (02-03-12) documents which are formally controlled documents prepared by the ILC Department and reviewed and approved by the Accelerator Department Safety Officer, who ensures that they meet all the requirements of the BAS and any requirements that may have been imposed by any of the various citizen safety committees.
The Personnel Protection System (PPS) is tested and certified by the engineering group in the ESD Department responsible for the integrity of this system.  These tests are referred to as “Safety Assurance Tests” and are carried out according to documented and formally controlled procedures for the NLCTA PPS system. 

The PPS system has been active since the October 11 accident, and the integrity of the certification has been maintained, just as if the originally scheduled accelerator program had been carried out.  No work has been done on or near the PPS devices or wiring since then that could have compromised the integrity of these systems.  Nevertheless, a complete Safety Assurance Test of the facility, including the Interlock Checklist and Weekly Inspection Checklist, will be completed before the beam stoppers are enabled.  This plan has been reviewed and approved by the Radiation Safety Officer and the Accelerator Department Safety Officer.
As per the BAS, before operations resume, the NLCTA accelerator enclosure will be searched, the BSOICs will be tested, and the shielding specified in the BAS will be inspected by the radiation physicist assigned to the NLCTA.  When these pre-running safety procedures have been satisfactorily completed, and in conjunction with the initial delivery of beams, the Beam Containment Devices will be tested to ensure they respond properly.
A memo from the Radiation Safety Officer outlining these requirements is attached as Appendix G.
3 Post Start-Up Accelerator Operations and Safety Management
The following sections describe the NLCTA operations policies, procedures and safety management system, including revisions made since October 11, 2004, which are being used to control and safely perform work in ESB and will be used after the restart of accelerator operations in NLCTA.

3.1 Safety Management System
The NLCTA consists of a 500 MeV X-band electron accelerator and its associated equipment which is used for accelerator R&D primarily related to future linear colliders.  It is used primarily by members of ILC, ARDA, and ARDB Departments of the SLAC Technical Division.  The responsibility for this facility and its operation lies with the ILC Department.  The safety management system for ESB adheres to the SLAC Integrated Safety Management System (ISMS), consisting of the “SLAC Safety Management System” (SLAC-I-720-0A00B-001-R001.2), the Work Smart Standard set (safety standard codes and publications), the Environmental Management System, and a system to measure ES&H performance.

The SLAC Safety Management System outlines six components of the Integrated Safety Management System used at SLAC.  This section describes the six components and their implementation by the NLCTA Group.  The six SMS components are

1. An objective for operation
2. Guiding principles that guide safe and efficient work conduct
3. Core functions used to plan and carry out work in a safe manner
4. Mechanisms that capture and ensure application of the guiding principles and    core functions in work conduct
5. Well-defined personnel responsibilities for practicing the SMS
6. Implementation of the SMS goal

3.1.1 ILC Department Objectives

The mission of the DOE High Energy Physics (HEP) program is to explore and  discover the laws of nature as they apply to the basic constituents of matter, and the forces between them (Program Goal 05.19.00.00: Explore the Fundamental Interactions of Energy, Matter, Time and Space - Understand the unification of fundamental particles and forces and the mysterious forms of unseen energy and matter that dominate the universe; search for possible new dimensions of space; and investigate the nature of time itself.) The core of the mission centers on investigations of elementary particles and their interactions, thereby underpinning and advancing DOE missions and objectives through the development of key cutting-edge technologies and trained manpower that provide unique support to these missions.

The SLAC ILC Department is responsible for the SLAC contribution to the design of the International Linear Collider, a proposed electron-positron linear collider with 0.5-1.0 TeV center-of-mass energies.  As part of the work necessary for the successful design of this collider, the ILC Department operates, maintains, and improves accelerator test facilities in ESB which are used for R&D for the collider. 
In accomplishing these objectives, the ILC Department uses a system of operational policies and procedures, together with staff training, which adhere to ISMS.  The implementation of ISMS has been enhanced since October 11, as described below.

3.1.2 Guiding Principles
In order to carry out its objectives safely and efficiently, the ILC Department uses the following as its guiding principles. 
Line management responsibility for safety

The SLAC policy for line management responsibility for implementing safety policies, (beginning with the Director, flowing to Associate Directors, department heads, supervisors and extending to the worker) is described and emphasized to all staff in the core training course on Employee Orientation to ES&H (ES&H course 219.)  Everyone has responsibility for his or her own safety and has the right to tell someone to stop a potentially dangerous or environmentally damaging activity.  This policy was in effect prior to October 11.
The collaborating departments, ARDA and ARDB, also have well-defined line management organization, with safety responsibility and supervisory roles following the departmental organization directly (Appendix B.)  The ILC, ARDA, and ARDB departments all report to the Technical Division Director.  Any work conducted by ARDA and ARDB personnel which may result in changes to the NLCTA safety envelope is subject to the review and authorization by several groups, including the NLCTA Group and the appropriate ARDA or ARDB department head. 

In compliance with ES&H Bulletin 74, NLCTA Users must have a SLAC Local Contact who supervises the User both in safety and in technical matters.  It is the Local Contact’s responsibility to produce an ETA, a JHAM, and to ensure the User completes the required training.  Any existing ETA, JHAM, and training must be reviewed and updated if the User has been absent from SLAC for a prolonged period.  Users who are at SLAC for only one or two days may, in lieu of training, be escorted by their Local Contact whenever they are in experimental areas.

Clear roles and lines of responsibility

The ILC Department has a well-defined organization within which one group, the NLCTA Group, has the responsibility for operating, maintaining, developing, and documenting the NLCTA facility as well as any other projects in ESB.  This organization and assignment of responsibilities were in place prior to October 11.
Competence commensurate with responsibilities
Supervisors use the SLAC Employee Training Assessment (ETA) system to establish the training needs of their workers and to ensure that training is received.  In addition, on-the-job training is mandatory.  Personnel are hired based on job competence requirements as defined in hiring requisitions and job descriptions.  Supervisors assess worker competence throughout the year by monitoring job performance and are required to conduct annual employee evaluations.  Job responsibilities are assigned to workers based on their training, skill, and performance.  Based on the supervisor's assessment, the level of responsibility assigned to a worker can be and has been changed, both increasing and decreasing.  These practices were in place prior to October 11.

Balanced priorities

To better ensure that safety considerations are integrated into the planning of work in ESB, a daily 07:30 tailgate meeting has been established. This meeting is in addition to regular operations meetings, which were in place prior to October 11. The tailgate meeting is attended by the NLCTA Group, ILC physicists, NLCTA Collaborators, NLCTA Users, and representatives of any Technical Division departments directly involved in current or upcoming work in ESB.  Any safety issues arising in connection with this work are discussed at this meeting to ensure they receive the appropriate level of attention and resources.  Machine maintenance and reliability issues are discussed and reviewed as appropriate.  As a normal and routine part of this process, the safety implications of each maintenance job are reviewed.  This additional meeting has been in place since January 1, 2005, and has proven very effective.
Identification of safety standards and requirements

SLAC has a established a set of Work Smart Standards, the ES&H Safety Manual, and ES&H Safety Bulletins to define safety standards and identify safety requirements.  It is the responsibility of the line management to ensure that the proper safety standards are identified for the work within their organizations, with the help of appropriate subject-matter experts as needed, and that these standards are followed by their staff.  In preparing for the resumption of NLCTA operations, ILC line management has reviewed ES&H Safety Bulletins 49C, 68A, 69A, 70, 71, 72, 73, and 74 and has enhanced operational policies and procedures governing work in NLCTA appropriately (see Section 2.2.)
Hazard controls (engineering and administrative) tailored to work being performed

Most industrial and radiation hazards that might be encountered in ESB are minimized or mitigated through design and engineered controls.  Those hazards that cannot be eliminated through engineering design are controlled using guards and barriers, personal protective equipment, and administrative means, in that order.  Potential OSHA-type industrial hazards identified in ESB include:
· Walking and working surfaces (guarding, elevated work areas, trip hazards)
· Working on powered platforms, man-lifts
· Climbing on ladders
· Hoisting and rigging
· Working with machinery and portable powered tools
· Welding, cutting and brazing
· Working on electrical equipment
In preparing the NLCTA for restart after October 11, the historical dependence on the electrical hazards interlock contained in the Personnel Protection System was re-evaluated in light of OSHA lock and tag requirements and NFPA 70E hazards classifications as discussed in Section 2.2.2 and Policy for Working with Electrical Hazards in the SLAC Accelerator Tunnels (Appendix I.)  Equipment lockout procedures have been modified to reflect NFPA 70E requirements for circuit breaker switching as discussed in Section 2.2.3.
Operations authorization and work safety

This topic is discussed in Section 2.3.2.  The policies described, which include changes since October 11, 2004, will remain in effect after NLCTA start-up and resumption of accelerator-related work in ESB.
3.1.3 Core Functions

Five core functions provide a process for defining work, identifying and controlling hazards, doing the work within the safety controls, and providing feedback in order to improve the work process.  The core functions were exercised in defining the NLCTA restart plan, in preparation for resuming operation, and will continue to be central to the conduct of work in ESB in the future.  These core functions with the WAF are integral to the conduct of the tailgate meetings.
Define Scope of Work

The ILC Department managers and NLCTA Collaborators, under the guidance of the SLAC Associate Director for the Technical Division, define high-level activities and schedules (Guiding Principle 4) while the NLCTA Group, together with support group members, defines the detailed scope of work as described in Sections 3.3 and 3.5.  These practices were in place prior to October 11, 2004.
Analyze Hazards

Hazard analysis of work tasks is now being carried out in the work planning process, employing JHAMs, non-routine JHAMs, EWPs, the Work Smart Standard set, Work Authorization Forms (WAFs) and tailgate meetings as needed.  While hazard analyses have long been a part of ILC Department planning, the use of these hazard analysis tools have now been formalized at SLAC and are in use lab-wide.  As a result, a more conservative approach to tasks involving electrical hazards has now become routine.
Implement hazard controls

Hazard controls that have been implemented since October 11 include rules and appropriate PPE for breaker operation and revised equipment lockout and verification procedures for work on or near electrical hazards.  To help streamline the work process, the ILC Department, in concert with the ESD and CEF Departments, will implement additional engineered controls in the future as needed.

Perform work within controls

Workers will continue to perform work in ESB using the latest procedures and hazard controls whether identified before or after October 11.  Operational and safety procedures are validated on first use and subsequently are revised as needed.
Feedback and Improvement
Workers discuss activities in ESB at the daily tailgate and regular operations meetings and at meetings with their particular groups or task teams.  The “Feedback and Improvement” core function is an explicit agenda item in the tailgate meetings.  In addition to discussions at meetings and the discussions during performance evaluation and JHAM development, workers can discuss all safety issues or concerns with their coworkers, supervisors, or management at any time.  Questions arising at staff training sessions provide another means for clarifying and improving the operating procedures and policies.  All these discussions provide the opportunity for improving work methods and procedures, hazard mitigation, and efficiency.  

3.1.4 Mechanisms

The mechanisms used to apply ISMS in the ILC Department (mechanisms adopted since October 11 are denoted by “new”) include:
· Safety procedures – both operational and maintenance
· JHAMs
· AHAs 
· Electrical Work Plans (EWPs; new)
· ETAs
· Task-specific (on-the-job) training
· Job performance evaluations
· Supervisor oversight
· Work authorization from the Area Manager and Safety Officer, including a Work Authorization Form (WAF) as needed (new)
· Completing all core functions for each job during the daily tailgate meetings (new)
3.1.5 Responsibilities

Individual responsibility for safety and actions is inherently mandated in the implementation of guiding principles and core functions, with line supervisors and managers responsible for providing and enforcing safety policies and ensuring that staff members can work safely.  Other groups at SLAC also play an important safety role and have added responsibility in the form of oversight, technical assistance and coordination, policy making, and leadership for site-wide activities.  Included in this group are key members of the ES&H Division, Citizen Safety Committees, the Operating Safety Committee, which provides a forum for any staff member to raise a safety concern, and Local Safety Committees, which provide a forum for United Stanford Workers and Stanford University to resolve safety related issues.
3.1.6 Implementation

After the ILC Department and NLCTA Collaborators define the high-level work and schedule requirements needed to achieve the R&D goals for the NLCTA, the scope and planning of detailed work tasks are performed by the NLCTA Operations Manager, ILC Physicists, NLCTA Collaborators, the NLCTA Safety Officer, and the Area Manager.  They, together with the supervisors of the various needed support groups, define technical requirements and direction.  Hazards associated with planned work are assessed and mitigated using the mechanisms above.  Supervisors are responsible for ensuring that:
· Hazard assessment and mitigation is carried out before work begins.

· The work package is complete.

· Safety procedures are followed.

Ensuring compliance with safety requirements is the responsibility of the line management supervisors for each task.
3.2 Organization and Responsibilities
The following sections describe the organizational structure of the ILC Department and the groups involved in NLCTA operations.  As part of its mission to design future linear colliders, the ILC Department operates the NLCTA facility and is responsible for all activities in ESB.  It is part of the Technical Division, which builds and maintains the SLAC high energy physics accelerators and conducts R&D for future accelerators.
The ILC Department personnel and their roles and responsibilities pertaining to the program, operation and maintenance of the NLCTA and associated projects in ESB, are defined in the NLCTA Operations Directives (Appendix L.)  

3.2.1 ILC Department Line Organization

This section lists the groups in the ILC Department (see Appendix B.)  ILC Department group leaders report to the ILC Department Head, who in turn reports to the SLAC Associate Director for the Technical Division.

 3.2.1.1 Accelerator Design

This group is responsible for developing designs for the International Linear Collider and its various subsystems. 
3.2.1.2 Prototypes and Experiments

This group is responsible for ILC R&D, which includes developing hardware prototypes, and conducting experiments at various test facilities including the NLCTA. The NLCTA Group is part of the Prototypes and Experiments group.  Appendix B includes organizational charts for the Technical Division and the ILC Department, as well as the charts for the ARDA and ARDB departments to identify the NLCTA Collaborators.
All operations are conducted in compliance with the current version of DOE Order 420.2, Safety of Accelerator Facilities.  The SLAC Guidelines for Operations is the document that translates DOE requirements into practical policies and procedures.  The policy states that responsibility for safe operations during all accelerator operations rests primarily with the NLCTA Engineering Operator in Charge (EOIC.)  In this responsibility the EOIC is supported by the relevant ILC staff, the Technical Division Support groups, and the ILC Department Safety Office.
3.2.1.3 Technical Support

This group includes engineers and technical staff who support both the Accelerator Design and Prototypes and Experiments groups.

 3.2.1.4 Operations Manager
The Operations Manager has day-to-day oversight authority over all systems within ESB, including the NLCTA facility systems and the surrounding support areas. The Operations Manager ensures that all work in the area is done according to ISMS guiding principles through step-by-step application of the ISMS core functions, usually through the daily tailgate meeting. As listed above, the ISMS core functions are an integral part of the day-to-day operations cycle. The Operations Manager is responsible for the proper functioning of this key meeting and is especially responsible for ensuring that the 'feedback and improvement' core function is applied.
3.2.1.5 Safety Office

This group provides safety oversight functions for the ILC Department and assists the NLCTA Group in identifying, understanding, implementing, and ensuring compliance with all applicable safety requirements.  The ILC Department Safety Office is supported by the Accelerator Department Safety Office (ADSO) and the Radiation Physics Group in the ES&H Division in matters of radiological and general safety.
3.2.1.6 Area Manager

The NLCTA Area Manager supports the other members of the NLCTA Group, the ILC physicists, and NLCTA Collaborators, but also works independently in coordinating maintenance activities within ESB.
The NLCTA Area Manager responsibilities in the NLCTA Facility include:
· Plan, coordinate, and authorize all maintenance activities (including Work Authorization Forms.)
· Oversee the safety, workmanship, neatness, and documentation of all activities within 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 ISMS core functions are completed for all tasks initiated.

· Stop any work that is unsafe or unapproved.
3.2.2 NLCTA Collaborators

Personnel within the ARDA and ARDB departments are actively collaborating with the ILC Department on activities in ESB.  ARDA is composed of seven distinct groups of which one, the High Power RF group (see Appendix B), is engaged in developing and testing high power X-band components. The 8-pack X-band power source is reconfigured as necessary to conduct these tests on the MM SLED-II systems.

ARDB conducts two primary research activities, one of which is development and testing of laser acceleration structures. For E-163, the NLCTA injector will be reconfigured to provide test beams to a separate, shielded enclosure, where laser acceleration experiments will be carried out.

3.2.3 NLCTA Users

The MM SLED-II project will have visiting scientists from IAP Moscow participate in upcoming tests of high power RF components. The leader of the High Power RF group, Sami Tantawi, will be the SLAC Contact for these individuals.

E-163 will have Tomas Plettner from Stanford University participating long-term in experiments in ESB, and his contact will be Robert Siemann, the head of ARDB.

3.2.4 System Physicists
Responsibility for individual ESB projects falls to System Physicists with the relevant expertise (see Table 3-1.)  Engineering and technical support for the System Physicists is often provided by other departments and the sub-groups within them.  While System Physicists usually initiate the technical work on accelerator systems, supervisors in the support groups are responsible for organizing their workers’ day-to-day activities, ensuring that safety requirements are met, providing guidance, and enforcing work standards.   

Table 3-1.  NLCTA System Physicists

	System
	Area Manager
	System Physicist†

	NLCTA X-band Accelerator
	Kathleen Ratcliffe
	Chris Adolphsen

	L-Band Structure Tests
	Kathleen Ratcliffe
	Steffen Doebert

	MM Sled-II Systems
	Kathleen Ratcliffe
	Sami Tantawi

	E-163 Systems
	Kathleen Ratcliffe
	Eric Colby


† Marc Ross is Operations Manager, with authority over all systems listed.   
3.2.5 Engineers and Maintenance Support Staff

Engineering and technical support is often provided by other Technical Division departments and their sub-groups.  Supervisors in these support groups are responsible for organizing their workers’ day-to-day activities, enforcing work standards and providing guidance in and ensuring that safety requirements are met.
Call-in information for the various engineers and technicians who are assigned to support NLCTA operations is maintained in the NLCTA control room.  The NLCTA Group contacts them as needed to carry out repairs.  Back-up support for contacting maintenance staff is provided by the Accelerator Department Operations staff.

3.3 Operation and Work Policies
NLCTA accelerator operation, maintenance and operational safety policies and procedures are described in detail in the NLCTA Operations Directives (02-02-02) and will not be repeated here.  All operations are conducted in compliance with the current version of DOE Order 420.2, Safety of Accelerator Facilities.  SLAC Guidelines for Operations is the internal document that translates DOE requirements into practical policies and procedures.  NLCTA Operations Directives includes the following chapters:

1. Program Control – directives for personnel involved in defining and scheduling the accelerator program.

2. Accelerator Operations – directives for staff carrying out activities in or dispatched from the NLCTA control room.  These include shift policies and record keeping.

3. Safety in Operations – specifies personnel, responsibilities, and supplemental policies and procedures to be used by ILC Department personnel to ensure safe operation of the accelerator and safe work within ESB.

4. Maintenance – specifies directives and responsibilities for personnel performing or coordinating work on accelerator systems or on equipment in ESB.

3.4 Safety Training
3.4.1 Completion of Operator Training
As part of the SLAC Safety Comes First program, individual JHAMs were developed and reviewed for each NLCTA Group member and support employee evaluating their jobs, hazards, and mitigations required to ensure that they can perform their jobs safely.

In addition to the training specifically identified in the individual’s JHAM, an NLCTA qualified operator has the responsibility to have the required knowledge, skills, and ability to operate the NLCTA in a safe manner.   

In order to be qualified as an operator, the candidate must complete a workbook which documents and chronicles the training history.  Most of the required training is specific to this facility, and the recording of this training is managed by the NLCTA Safety Officer.  The training workbook is divided into modules which are completed as the candidate completes the identified tasks.  As each module is completed, the progress is documented by the candidate, an NLCTA qualified operator, and the NLCTA Safety Officer.

The following four modules exist:

1. Classroom training
 offered by ESH department.  The following courses are identified for NLCTA operators:

· 103 – Hazard Communications

· 105 – Hazardous Waste

· 108 – Fire Extinguisher Training

· NLCTA Area-specific Fire Training

· 116 – Radiation Worker Level I

· 116PRA – class 116 practical 

· 138 – CPR (*1)

· 157 – Lock-out Tag-out (LOTO)

· 239 – Electrical Safety (non-electrical)

· 251 – Electrical Safety – Electrical workers

· 270 – Operation of Radiation Generating Devices

· 270PRA – class 270 practical

· 293 – Ladder Safety (*2)
· 413 – Electrical Safety – RF (*3)
· 414 – Electrical Safety – Pulse Compressors (*3)

· 415 – Fall Protection Training (*2)
CPR, listed with a *1, is optional and not formally required (but recommended) of any SLAC employee.  Ladder Safety and Fall Protection (*2) is required for those operators that perform maintenance while on elevated surfaces.  Study of the curriculum for the courses marked with a (*3) are included as general reference and are not required by SLAC policy.

2. Skills required for operation of the RF sources (exclusive of beam operation.)  This module includes understanding the guidance documents and directives, operation of the personnel protection system (PPS), application of the hazard lockouts for control of beamline electrical hazards, and understanding of the Beam Authorization Sheet (BAS) (excluding the “Operation With Beam” section.)
3. Skills required for operation of the accelerator facility under the mode “Operation With Beam” as defined in the Beam Authorization Sheet.  This module includes testing of beam containment systems and complete understanding of the BAS.

4. Skills required for energized testing of beamline hazards (“RASK” mode.)  This module covers the administrative and engineering controls for operation of the magnet power supplies while personnel are near the beamline hazards.  As no procedure has been approved for operation under RASK mode, no operators in the NLCTA Group have completed this module. 
3.4.2 Status of Employee Training Assessments (ETAs)
Each employee should have an ETA reviewed and completed at least annually.  This normally occurs during the annual performance evaluation in the spring.  For the 44 employees in the ILC Department, 100% of the ETAs had been completed within the past year.  All NLCTA Collaborators have had their ETA reviewed within the past year and have completed all mandatory training courses, as specified by their supervisors after reviewing their JHAMs.
New training requirements for all ILC personnel will be evaluated as the employee’s job responsibilities evolve.  If needed, additional classroom training is taken and entered into the ES&H division ETA training database.  Reports generated from the training database are validated
 and used in scheduling required training.

3.5 Maintenance Planning
Maintenance refers to work performed on the hardware or software of the NLCTA facility to improve the availability of the accelerator system. 

The NLCTA Group and the various SLAC maintenance groups carry out or support maintenance activities for the NLCTA facility.  The NLCTA Area Manager holds the primary responsibility for maintenance within the NLCTA Group.
All work in ESB, including major renovation and installation projects, is done under the control of the NLCTA Group, and the use of the Work Authorization Form (WAF) when applicable.  This includes work done by other members of the ILC Department, NLCTA Collaborators, NLCTA Users, and support groups within the Technical Division.  Maintenance items are discussed at the daily tailgate and regular operations meetings and assigned a priority and a responsible person.  Maintenance tasks that require an interruption in the scheduled program may be performed during scheduled maintenance periods or as opportunities arise due to unanticipated program interruptions.
The primary organizational tool for managing accelerator maintenance work is a database system called ARTEMIS (or Accelerator Remedy Trouble Entry and Maintenance Information System.)  This database was created for and maintained by the Accelerator Department and their maintenance office.  Many of its functions are unsuitable to the way work is managed in ESB.  However, the NLCTA Group does use the following features for work control:

· Benign and Immediate classifications are used to communicate to the assigned shop the priority of the maintenance item reported

· Open and Closed are used to track when items are completed

· Standby Maintenance classification is used to track items yet to be scheduled.
Further details about ARTEMIS can be found in Appendix Q.
3.5.1 Personnel and Responsibilities
Maintenance activities involve the NLCTA Group, the EOIC, and various SLAC maintenance groups.  The responsibilities of these groups are specified in the NLCTA Operations Directives.  The primary responsible for planning, coordinating, and authorizing maintenance activities rests with the Area Manager, whose responsibilities are listed in Section 3.2.1.6.
Changes to any NLCTA facility systems, including any modification or removal of equipment, in this area may only be made with the approval of the NLCTA Group. 

3.5.2 Maintenance Categories
3.5.2.1 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 affecting concurrent accelerator operations.  Benign maintenance activities may 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 Engineering Operator-in-Charge (EOIC) or Area Manager before starting a benign maintenance activity.  An NLCTA Group member or the Area Manager must be notified upon completion of the activity, who is then  responsible for appropriate entry in the Operations Log and in ARTEMIS.  The person who authorizes the work (Area Manager, Safety Officer, EOIC, etc.) is responsible for ensuring that all core functions are completed for the job.
3.5.2.2 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 arc or a failure of an active PPS component triggers immediate maintenance activities.

An NLCTA Group member may request immediate maintenance repairs at the time of a failure.  Requests for immediate maintenance may be made by telephone or radio, but then should be documented with an appropriate ARTEMIS entry.  Entries should also be made in the NLCTA Operations Log or E Log showing when the problem was first recognized, when it was resolved, and the corresponding ARTEMIS identification number.  The requestor of the work is responsible for ensuring that all core functions are completed for the job.  Repairs should be performed by on-duty maintenance personnel whenever possible, but other staff may be called as needed to expedite the work.

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

3.5.2.3 Standby Maintenance

Standby maintenance activities are those that would interrupt, or risk interrupting, 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 usually carried out when opportunities arise due to unanticipated program interruptions.  Standby maintenance activities are typically proposed by the Area Manager, by individuals within the maintenance groups, or originate in response to issues that arise in the daily tailgate or regular operations meetings.  Standby maintenance activities should be well-planned, reviewed by the Area Manager, and presented at a tailgate meeting before the work is initiated.

Typical standby maintenance activities include:

· Safety-related inspections or testing.

· Deferred repairs that are likely to impede the scheduled program if ignored.

· Preventive maintenance activities.

· Modifications or installation of equipment required for future operation.

· Inspections or measurements to prepare for future installations or modifications.

An ARTEMIS entry, complete with appropriate approvals, including the Area Manager's, must be completed for each task.  The Area Manager marks the appropriate ARTEMIS entries as standby maintenance items to allow tracking.  The standby maintenance items are reviewed at the daily tailgate and regular operations meetings.  

Whenever practical, the EOIC calls the appropriate people to carry out the standby maintenance tasks.  The Area Manager or Safety Officer ensures that the pre-work ISMS core functions are carried out in the approval process.  The EOIC ensures that the feedback step is completed.  The EOIC may curtail or cancel previously initiated tasks if they become an impediment to restoring the originally scheduled program.
3.6 Longer-term Safety Management Implementations
With the recent implementation of enhanced safety management systems for the SLAC accelerator facilities, the ILC Department is aware that further development of safety policies and systems could benefit and streamline safe accelerator operation. 
We have identified the following areas for improvement:
· completing the safety assessment and operational readiness review for E-163 which includes:

· Completing Personnel Protection System additions and securing approval from the Radiation Safety Officer

· Completing the new Laser Safety System and securing approval from the Laser Safety Officer

· A final inspection of E-163 fire detection systems by the SLAC Fire Marshal

· Securing start-up and operation approval for E-163

· properly decommissioning or remediating the 8-pack modulator due to beryllium contamination.

· completing seismic upgrades of the accelerator enclosure and End Station B.

· evaluating and completing seismic upgrades of the X-band klystrons and waveguide in End Station B.

· complying with the lab-wide responses to OSHA and other audit items.

The value of each of these items will be assessed, and decisions to implement them will be made in the future.
The Technical Division also anticipates implementing future SLAC-wide safety policies resulting from the Type A Accident Corrective Action.
4.0 NLCTA Accelerator Start-Up Plan
This section summarizes the tasks required to restart the NLCTA facility.  Since this facility was fully operational on October 11 and has remained intact since then (i.e., no significant work or modifications have been made), the steps for restart are fewer than would be required after a long shutdown in which significant work on accelerator systems had taken place.  Full understanding and preparedness for the prerequisite safety and technical requirements as updated in recent weeks has been completed.  A well-defined set of tasks, as defined by Radiation Physics in the BAS, must be completed before operation of the facility can resume.  The BAS pre-running conditions include: BSOICs will be calibrated and checked for location, shielding and signs will be checked to match Radiation Physics' requirements, the PPS System will be recertified, the beam containment system's functionality will be checked, and required hardware checked for appropriate location. 
Once accelerator operation is restored, maintenance work will be carefully controlled and supervised with enhanced attention to safety.

Management of the NLCTA start-up is carried out through an established system of meetings.  Overall progress and goals are reviewed and resources redirected as needed.  These meetings also provide a forum for discussion of safety issues.

The 07:30 tailgate meeting is held each morning, Monday through Friday.  These meetings are run by the Area Manager and are attended by representatives of each of the departments directly involved with maintenance activities.  The ISMS core functions are a routine part of the agenda, with added emphasis on core function 5, feedback.  In addition to coordinating all ESB maintenance and installation activities, these meetings provide a forum for advising the various maintenance groups of any changes to safety policies or procedures that could impact their work.

Regular operations meetings are held in the NLCTA conference room to review the short-term schedule: progress, problems, resource requirements, and future plans.  These meetings are run by the Operations Manager or EOIC and are attended by members of the NLCTA Group, NLCTA Collaborators, ILC Department management, and members of technical support groups.
The E-163 experiment is still several months from being operable.  Several safety approvals must still be obtained (as noted in Section 3.6) prior to operating the two major components of E-163, which are the Class IV laser system and an experimental beamline in a separate shielding enclosure.  Analysis and documentation for the radiation safety approval is complete and awaits the review and recommendation of the Radiation Safety Committee and subsequent ruling by the Radiation Safety Officer.  The laser safety system awaits technical design review within ESD and formal approval by the Laser Safety Officer.  Final approval by the SLAC Fire Marshal awaits the installation and testing of the smoke detectors.  These activities are hoped to be complete by late spring, when a separate start-up review will be conducted.
Appendix A: Safety Comes First Memo from SLAC Director (10/18/04)

Safety Comes First

Director’s Guidance for Week Beginning October 18, 2004

Memo #1

Phased approach:

My memorandum, issued late Friday afternoon, October 15, calls for another suspension of regular work beginning on Monday, October 18, 2004. With the guidance provided herein, and, using the SLAC Safety Management System as a starting point, we will begin the careful, deliberate, and in some cases, protracted process that will allow us to eventually return to our regular work. Initially, we will be working in an envelope of allowed activity that has severe restrictions on certain work. As we progress in our quest for an improved safety culture, this envelope will be judiciously expanded until we finally reach a state where everyone has returned to normal work. The stages of progression through this envelope are:

1. Suspension - Effective Today - ALL normal activities of SLAC workers (except for critical services) are suspended.

2. Restricted - resumption of normal activities by some, but those activities may be impacted by the continued suspension of activities elsewhere in the Laboratory.

3. Normal – New processes and procedures are in place for all suspended activities and it has been determined that it is prudent and safe to resume all normal work activities.

Progression from stage-to-stage will be based on the satisfactory completion of a well defined set of actions and will only occur after it has been certified and validated that these defined actions have been satisfactorily completed. Return to work readiness will be determined by the AD/department head/group leader (as determined by each division). Actual approval to begin restricted work or to return to normal work will be granted by the appropriate AD based on a group's readiness and the current status of the Type A investigation. It is clear at this time that some activities will be suspended for a long time. These activities will be described in detail by line management and include electrical work and hoisting and rigging.

Activities that are essential for the health, safety and wellbeing of SLAC workers or to protect government property or the environment from harm are not suspended. These include operation of the cafeteria, janitorial service, Guest House operation, security officer activities, U.S. mail and commercial deliveries to the site, and response to emergency situations.

High Level Implementation

Each Division will organize into well identified Groups, each with an appointed supervisor or coordinator. In addition each group will:

i) appoint a note taker with backup

ii) identify an individual to capture and track to completion key action items, tasks and outcomes.

Specific Group Implementation

· Brainstorm and discuss the safety of the group culture in the context of recommitting the group members to their individual ownership of safety in the workplace.

· Review all safety documents that apply to the group’s work.

· Examine the group’s work area for safety compliance; complete appropriate housekeeping; and, complete an area hazard analysis (AHA) as required.

· Institute a group plan to assess availability, adequacy, working condition, care and maintenance of personal protection equipment (PPE).

Specific Individual Implementation

· Read the Safety Management System document – see:

http://www-group.slac.stanford.edu/esh/isms/sms.pdf

· Read the EOESH Study Guide – see:

http://www-group.slac.stanford.edu/esh/training/study_guides/EOESH.pdf

· For administrative staff and others who spend more than about 20% of their daily work at a computer or desk, review and treat as guidance the NOAA Office Safety Module found at: http://www.labtrain.noaa.gov/osha600/mod27/2701----.htm

Complete the module, take the exam at the end and print a test completion record.

· For all on-site persons who have or share an office, complete the office area inspection checklist found at http://www.slac.stanford.edu/slac/checklist/

· If GERT certified, read the General Employee Radiological Training Study Guide – see: www-group.slac.stanford.edu/esh/training/study_guides/GERT.pdf

· Complete (or revalidate) and sign your individual JHAM form for routine tasks

· Review your safety training requirements with your supervisor and complete all required classes, including the class on “Electrical Safety for Non-electrical Workers” (#239) that is now mandatory and will take place this week (supervisors should ensure that the employee’s ETA is updated as appropriate).

· Read the revised SLAC Traffic Control Program -

http://www.slac.stanford.edu/slac/safetyfirst/trafficprogram.html.

· Read the new SLAC Standards for the Operation of Government Vehicles and sign the SLAC Motorized Vehicle Driving Privilege form if the person ever drives a government motor vehicle - http://www.slac.stanford.edu/slac/safetyfirst/trafficprogram.html.

· Once you have completed the above, sign and date the new Commitment to Safety form and return it to your supervisor – this statement will be available in mid-week.
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The NLCTA Group consists of:

· Chris Adolphsen

· Steffen Doebert

· Keith Jobe

· Douglas McCormick*
· Janice Nelson*
· Kathleen Ratcliffe

· Marc Ross*
· Tonee Smith*
* These people and the EOIC are also members of the NLCTA Operations Group.
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The principal NLCTA Collaborators from ARDA are:

· Valery Dolgashev

· Jiquan Guo

· Christopher Nantista 

· Sami Tantawi
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The principal NLCTA Collaborators from ARDB are:

· Eric Colby

· Robert Noble

· Robert Siemann

· James Spencer

Together with Dieter Walz (CEF) and a guest scientist from Stanford University (Dr. Tomas Plettner), these individuals are the members of the E-163 collaboration who work at the NLCTA.

Appendix C: OSHA Audit Status

Status update on the 2004 OSHA Costing Visit.

23 items were identified in the Visit.  As of March 11, 2005, seventeen items have been corrected or addressed.  The remaining items have all been identified and are being addressed by the CEF department at SLAC.  

	Finding Number
	Building
	Status
	Hazard Description

	0648
	62
	Closed
	A grounding hook with the broken handle on power supply had not been dielectrically tested to determine whether it was safe to use.

	0840
	62
	Closed
	A 24-foot-high by 30-foot-wide maintenance platform had an inadequate guardrail across its open side.

	0841
	62
	Closed
	The exit route door's width had been reduced to 33 inches. 

	0844
	486
	Closed
	A fire extinguisher was missing from its designated location.

	0845
	128
	Closed
	The work area at the room entrance was cluttered, which created a tripping hazard. The clutter consisted of wire, cases of water, and electronic chassis.

	0882
	62
	In progress
	The locally fabricated grounding hooks had not been dielectrically tested to determine whether they were safe to use.

	0928
	62
	In progress
	No access was provided to the cab of the bridge crane (PC19678).

	0929
	62
	In progress
	A fixed ladder from the cab level leading to the bridge of crane PC19678 had no suitable standard railing adjacent to it.

	0930
	62
	In progress
	A standard guardrail in accordance 1910.23 was not provided at both ends of the bridge of crane PC19678.

	0931
	62
	In progress
	The fixed ladder from the cab to the bridge of crane (PC19678) did not provide 7 inches of clearance at one rung location, as there was an electrical cable running behind the ladder. 

	0932
	62
	Closed
	"The mezzanine was not kept clean, orderly, and sanitary."

	0933
	62
	In progress
	The railing at the mezzanine level near the fixed ladder for the overhead bridge crane (PC19678) had 12-inch gaps on both sides of the ladder.

	0934
	62
	Closed
	The 11/16-inch hoist line wire rope on the 50/15-ton CHECO overhead bridge crane (PC19678) had a kink that was not noted on the inspection checklist.

	0983
	62
	Closed
	The Teel oil transfer pump was missing the grounding pin from the attachment plug.

	1043
	62
	Closed
	The signage on the accelerator magnets does not include a warning about the potential deleterious affects to those with pacemakers, surgical implants, or prosthetic devices." "The added wording is important, as it identifies the potential non-ionizing radiation hazards above SLAC's administrative level. 1910.97(a)(3)(iii) states that the inclusion and choice of warning information or precautionary instructions is at the discretion of the user. If such information is included, it shall appear in the lower triangle of the warning symbol. 

	1045
	62
	Closed
	The spreader on the metal step ladder was worn and in need of replacement. 

	1046
	62
	Closed
	The metal step ladder had damaged rubber non-slip feet and was unstable. 

	1113
	62
	Closed
	Flexible cables in the accelerator tunnel were placed on the floor, where they were exposed to damage.

	1118
	62
	In progress
	A flexible cord was used in lieu of fixed wiring for a permanently installed vacuum pump.

	1119
	62
	Closed
	Flexible cords were used in lieu of fixed wiring for permanently installed vacuum pumps.

	1132
	62
	Closed
	The labeling of the electrical disconnects at the east exit door was no longer legible, and the indicated purpose was not apparent.

	1139
	62
	Closed
	Walkways and passageways in the research yard were obstructed with several stored items that presented hazards to workers.

	1161
	62
	Closed
	A knockout was missing from a junction box.


Appendix D: NLCTA Safety Audit 2001 Status

Status update on the:

NLCTA OPERATIONS

SAFETY AUDIT REPORT 2001


Submitted to the SLAC Safety Oversight Committee December 4, 2001
February 11, 2005

SUMMARY

The audit committee found the NLCTA operations staff very aware of safety and that they managed safety issues with an appropriate level of attention in all areas reviewed.  All of the NLCTA staff have extensive experience with accelerator operation and are extremely capable.  The committee was impressed with the presentations given by NLCTA personnel and discussions with them.  The NLCTA, being an accelerator research facility, is a continuously changing facility.  We reviewed the operation in its present configuration.  Planning for future changes, such as the eight-pack test are in an early stage and not reviewed in any detail by the committee.   The audit findings and minor concerns are listed below:

Findings:

1. There is insufficient documentation of line responsibility for safety and requirements for training.
Status:  Closed.

Item addressed as CA-4 in the corrective action to occurrence report OAK-SU-SLAC-2002-0005 (MCC-369).  Completed:  9/27/2002.

Minor Concerns:

2. There appears to be no documentation of the Safety Overview Committee’s (SOC) review of the change in operation to unattended testing of high power RF, which is a modification from the approved SAD.
Status:  Closed.

Recorded in SOC minutes SOC.01.008.02, 12/04/2001, item 3.

3. Although documented radiation surveys have demonstrated that the shielding is sufficient for the current operations, there is insufficient documentation that the shielding is adequate for planned future operations within the parameters of the SAD.
Status:  Open.

Responsible party:  Radiation Physics.

4. The BSOIC alarm response procedure should be updated to make first action to verify proper operation of shutoffs and determine source of the trip.
Status:  Closed.

BSOIC Trip Alarm Response Procedure 02-05-05 modified.
.

5. There are a number of lead-plywood boxes on top of the tunnel structure, which begins to be a combustible fire load if the number of these increase.
Status:  Closed.

No action indicated.  No tasks associated with this concern.

6. Spill Control for Modulator Oil and Low-Conductivity Water may exceed containment.
Status:  Closed.

No action indicated.  No tasks associated with this concern.  Environmental Safety citizens’ committee is aware of this situation.

7. Potential activation of fluorescent lights in the NLCTA tunnel.
Status:  Closed.

No action indicated.  No tasks associated with this concern.

8. The relationship between the SHA liaison to NLCTA and NLCTA staff should be enhanced and strengthened to improve communication and safety.
Status:  Closed.

ESH has established a liaison program with safety professionals assigned to individual projects is continuing to revise and refine the liaison program.

9. Atypical use of cryogens in the NLCTA beam enclosure should be reviewed by the SHA department in advance of work.
Status:  Closed.

Covered by ESH Bulletin 70 – “Non-life Supporting Gases Work”

10. Safety considerations for low average power pulse microwave transmissions should be studied by NLCTA operations and the Klystron Department.

Status:  Open.

Issue has been discussed by the Non Ionizing Safety Committee.

11. NLCTA klystrons and waveguides need to be secured better to prevent damage during an earthquake.

Status:  Open.

Under advisement.  No dates at this time.

12. Emergency contact information needs a wider and more systematic distribution.

Status:  Closed.

Significant changes in the content and review of the ESH department Emergency Management Database has addressed this concern.

13. Existing vacuum ion pump power supplies are not arc-suppressing.

Status:  Closed.

Issue addressed in “Weekly NLCTA Inspection” 02-03-12
Appendix E: DOE Reportable / Investigative and SLAC Notification Report Status

Status update on all DOE Reportable / Investigative and all Notification Reports submitted to the SLAC Facility Manager from the NLCTA.

	Date
	Occurrence #
	Description
	Corrective Actions
	Completion

	04/13/99

ESH-219
	none
	NLCTA: Operation with expired Beam Authorization Sheet (BAS)--RF operation of NLCTA was performed on 4/13/99 while the BAS of NLCTA expired on 4/2/99.
	1) The Radiation Physics Department will require the Radiation Physicist responsible for a BAS to alert the concerned parties of the impending expiration of that BAS.

2) The BAS for NLCTA will be revised to require biweekly review and check-off by the responsible Safety Officer.
	1) 04/26/99

2) 04/26/99

	05/09/01

MCC-366
	none
	During BCS Certification for the NLCTA facility, bonding between the PIC power supply and the PIC integrator chassis was found disconnected.  Due to the low source voltage and housekeeping current used in this facility, it would be

possible to complete the house-keeping circuit with the PIC HV off. The house-keeping circuit is the self-check for PIC systems and is supposed to fail safe.
	1) Redesign, review and implement the BCS Protection Ion Chamber configuration, for use without bonding straps.

2) Secure rack doors with BCS rack mounted equipment.

3) Post BCS stickers on rack doors as a reminder of the need for following configuration control procedure.
	1) 05/10/01

2) 09/28/01

3) 09/28/01

	06/29/02

MCC-369
	OAK-SU-SLAC-

2002-0005
	The NLCTA Gun High Voltage was discovered ON by a NLCTA Worker; it is required locked off for unmanned operation per BAS & RSC agreement. The NLCTA accelerator was in NO ACCESS (if controlled access or permitted access, no lock would be required). Beam was OFF, RF was OFF.
	1) Attach lanyard to gun lockout device and modify procedures accordingly re: possession of padlock.

2) Remind all operators of their responsibility to note substitutions in the Operations Log and subsequent actions

3) BAS postings and public signing

4) Modify procedures to define transfer of responsibility to and from a substitute OIC

5) Modify procedures to ensure periodic review of the BAS signatures by ADSO and Radiation Physics
	1) 07/15/02

2) 07/15/02

3) 07/15/02

4) 09/27/02

5) 09/27/02

	07/09/03

ESH-259
	OAK-SU-SLAC-

2003-0002
	During unattended RF processing operation, modulator # 1 arced and ignited Capacitor Bank. Modulator RFN was completely destroyed. Also, oil spill from leaking water.
	1) Install shutters on exhaust fan and intake vent

2) Install an automatic fire suppression system

3) Modify secondary containment

4) Improve seal on top of main tank
	1) 08/20/03

2) 09/15/03

3) 10/31/03

4) 02/26/04


Appendix F: Example Arc-Flash Calculation
In response to Bulletin 72’s guidance, all circuits at SLAC are being reviewed and posted for Arc Flash Hazard.  This analysis is quite detailed, and (generally speaking) consists of the following steps:

· Single Line Diagrams.  The single line diagram is verified (or created if needed)

· The diagram is updated to include electrical information required to evaluate Arc Flash hazards.  This includes identifying transformer nameplate data (capacity and impedance) and performance data for current limiting devices such as circuit breakers, fuses, and ground fault detectors.

· As a gedanken experiment, 3-phase faults (“bolted faults”) are imposed at critical points in the schematic to allow the calculation of fault conditions presupposing an arc at the identified location.

· Using the capacities of the upstream transformers, and in some cases taking credit for the impedance of the cable plant, bolted fault currents are calculated.

· Using the performance data from the circuit breakers, fuses, and other fault detectors, response times are established to determine the maximum duration of the fault.

· Using the equations in NFPA 70E and IEEE 1584, Arc Flash distances and required PPE are determined.  The Arc Flash boundary is the distance required to avoid a second degree arc flash burn (1.2 cal/cm^2).  The PPE requirements identify the PPE required to operate the device within the arc-flash boundary (typically assuming an 18 inch distance between the torso of the worker and the control point for the device).

A typical arc-flash single line diagram and the resultant panel label are found in Figures F-1 and F-2.  Arc-flash breaker characteristics are illustrated in Figures F-3 and F-4.  The complete Arc Flash analysis can be viewed from the NLCTA Restart web page under “Arc Flash Hazard analysis for Motor Control Unit CC2.”
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Figure F-1. Single Line Schematic for Arc Flash Analysis
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Figure F-2. Arc Flash Hazard label (interim)
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Figure F-3. Characteristics of a Low-Voltage Circuit Breaker
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Figure F-4. Time-Current Curves for a 600 A Circuit Breaker
Appendix G: Radiation Safety Requirements For Normal Operation Of Accelerators And Beamlines
SLAC MEMORANDUM December 17, 2004
RSO-04-10

To: RP, R. Erickson, I. Evans, E. Guerra, R. Hettel, K. Jobe, P. Miller, P. Pianetta, M. Ross, M. Saleski, J. Seeman, RSO File

From: Sayed Rokni, SLAC Radiation Safety Officer

Authorization to operate accelerators and beam lines has been withdrawn and is now considered void since the suspension of the activities at SLAC. To return to normal operation, facilities need to submit a proposal to the Radiation Safety Officer for approval. This proposal needs to include the dates of the previous Safety Assurance Test (Certification) for the PPS and BCS certification (see example from the two- mile linac), and a solid demonstration that configuration control of the radiation safety components (PPS, BCS, shielding) has been rigorously maintained since they were turned off. New authorizing documents needs to be issued by RP and Safety Officers for different facilities. Documentation and procedures supporting the request need to be current, and are subject to review.

If a facility (or part thereof) has been in a Permitted Access state or Controlled access having a cumulated entry time greater than 30 days since October 11 (electric accident day), full PPS certification in accordance with the Safety Assurance Test and an Interlock Check needs to be performed. (PPS Interlock Checks test the “PPS components that are subject to accidental damage or to failure caused by harsh environmental conditions. These components include remote sensors and devices with moving parts, such as microswitches on doors and hatches, emergency-off buttons, and keybanks” see Guidelines for Operations-Chapter 27). In addition, the locations of shielding items and BSOICs need to be verified by RP.

Otherwise, if the PPS and BCS have been certified within the last 6 months and, and it can be demonstrated that configuration control of the PPS and BCS components has been rigorously maintained (e.g., via electronic status and logbook entries indicating that the area has continuously been in No Access or Controlled Access with search reset maintained, then a new search and full PPS Interlock Check may be carried out in lieu of the PPS SAT (Certification) and BCS certification. Additional requirements in this case are as follows:

PPS Interlock checklists need to be completed per the authorized checklists for the area. This would include: all door microswitches and keybanks, emergency off buttons, and limited checks of PPS annunciators and PPS warnings.

Safety inspections need to be completed per the authorized checklists for the area. These inspections include visual inspections of PPS stoppers and BCS devices by qualified operators. The locations of shielding items and BSOICs need to be verified by RP and Safety Officers.  (BSOICs need to be source checked and certified by Field Operation’s Group if more than 6 months have elapsed since their last source check/ certification.)

The “Weekly Checks” on all BCS checklists required by the BASs need to be performed. These checks would include: faulting individual interlocked devices such as Ion Chambers and Average current monitors, verifying that all required devices are active, and that all trip thresholds are set properly.

In accordance with the Initial Beam Checkout requirements of the BASs, BCS devices shall be verified to respond with beam.

Appendix H: Work Authorization for NLCTA
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February 10, 2005

To: Managers and Group Leaders at SLAC

Subject: Work Authorization for the Linac, PEP-II, FFTB, and Associated Buildings

From: James M. Paterson, Associate Director, Technical Division

Work in the SLAC Linac and PEP-II housings and their associated subsystems and support buildings is subject to the policies and procedures outlined in SLAC Guidelines for Operations and the Accelerator Department Operations Directives.  This memo is intended to supplement those documents with additional guidance, including the introduction of the Work Authorization Form.  

The Work Authorization Form is signed by the Associate Director, the Assistant Director for the Accelerator Department, or one of the Deputy Heads of Accelerator Department (all in the Technical Division) or by another designated authority as listed below for specific areas.
The work tasks that must use the Work Authorization Form are:

1) Any work that may change the Accelerator Safety Envelope.

2) New hardware installations.

3) Work to add new features, functionality, or reliability to the accelerator facilities.
4) Work for which a SLAC department has unusual safety concerns.
5) Accelerator improvements or additions by outside users or contractors

6) Complex tasks involving non-routine JHAMs.

All other work will be authorized by line management as described in the SLAC Guidelines for Operations and the Accelerator Department Operations Directives. The ARTEMIS database system will be used for tracking work as described in the Accelerator Department Operations Directives.

Signed by JMP (February 10, 2005)
Work Authorization Process for SLAC Workers and Users for

Installation and Work Activities in Beam Dump East, Beam Switch Yard, CID, Damping Rings, ESA, FFTB, Linac, NLCTA, 

PEP-II, Positron Vault and the SLC Arcs and Final Focus

February 10, 2005

This Work Authorization Form applies to work performed by all workers at SLAC or its users in the accelerator tunnels or associated buildings as outlined above by J. M. Paterson. SSRL has a different form.

Core Function 1: Define Scope of Work (attach needed forms)
Task title: _____________________________________________________________________________

Task description: ________________________________________________________________________

______________________________________________________________________________________

Building name: _____________________ Building number: ______________ Area: _________________

Expected duration: __________________

Task initiator: _________________________ Signature: ________________________ Date: ___________

Work supervisor: ______________________ Workers: _________________________________________

Work supervisor: ______________________ Workers: _________________________________________

Work supervisor: ______________________ Workers: _________________________________________

Core Function 2: Analyze Hazards (circle all that apply) (attach needed forms)
Electrical  Chemical  Confined-Space  Elevated-Surface  Fall  Environ Rigging  Gasses  Radiation Pressure

Other Special issues: _____________________________________________________________________

Core Function 3: Develop and Implement Hazard Controls

Workers know AHAs, have updated ETAs and have appropriate JHAM and EWP for their respective tasks: 

Supervisor signature: _______________________________________ Date: ________________________

Supervisor signature: _______________________________________ Date: ________________________

Supervisor signature: _______________________________________ Date: ________________________

Area/Building Manager has reviewed the task, has reviewed hazard controls and informed supervisors and workers of the appropriate SLAC tunnel entry, circuit breaker and LOTO procedures:

Area/Building manager signature: _____________________________ Date: ________________________

Core Function 4: 
Perform Work within Controls

Authorization to proceed:  (Authorizer keeps copy) (Area/Building Manager keeps original)

Name:  _________________________________ Signature: _____________________________________

Title: _________________________ Date: ____________ Authorization expiration date: _____________

Core Function 5:
 Feedback and Improvements (initial)
Project complete (date): _________ Safety restored: Supervisors: _______________ Area/Building: _____

Comments by initiator, supervisors, area/building manager, or authorizer (send completed form to authorizer):

Authorizers by Area 

(Made February 10, 2005)

Beam Dump East: 

Stanley Ecklund, Roger Erickson, John Seeman

Beam Switch Yard: 

Stanley Ecklund, Roger Erickson, John Seeman

CID:



Stanley Ecklund, Roger Erickson, John Seeman

Damping Rings:


Stanley Ecklund, Roger Erickson, John Seeman

End Station A (ESA)

Carsten, Hast, John Weisend, Steven Williams

FFTB:



Roger Erickson, John Seeman, John Weisend

Linac:



Stanley Ecklund, Roger Erickson, John Seeman

NLCTA:


Thomas Markiewicz, Tor Raubenheimer, Marc Ross

PEP-II:



Stan Ecklund, John Seeman, Uli Wienands

Positron Vault:


Stanley Ecklund, Roger Erickson, John Seeman

SLC Arcs and Final Focus: 
Stanley Ecklund, Roger Erickson, John Seeman

Appendix I: Policy for Working with Electrical Hazards in SLAC Accelerator Tunnels

SLAC Technical Division

7 January 2005

Work in accelerator tunnels requires special attention to safety policies and procedures because of the many unusual hazards that may be present. Each employee must understand the hazards associated with the work he or she is about to do and know how to control those hazards.

1. Applicability

This policy applies to work in the Linac, Damping Ring Vaults, Positron Vault, BSY, PEP-II, FFTB, End Station A, and the NLCTA.
SLAC ES&H Bulletins 68A and 69A define electrical safety at SLAC, including work in the accelerator tunnels. The following recommendations are meant to clarify the safety procedures that should be followed while working in the accelerator tunnels.
2. Electrical Hazards in Accelerator Tunnels

The tunnels contain many kinds of electrical conductors; some are considered hazardous and some are not. Examples of potentially hazardous conductors are magnet leads, cable splices, water fittings on conductors, and instrumentation on conductors (e.g., Klixons and thermocouples). Among the potentially hazardous conductors, some are insulated or covered in some way, and others are exposed. All these many kinds of conductors can be grouped in four categories as follows.
2.1 Covered and Not Interlocked

Workers should assume that covered conductors are energized and hazardous, unless they have taken steps to ensure that the power source has been locked off and that no voltage is present. In addition, workers should always be on the lookout for conductor covers that have been removed or damaged. The procedure described in Section 4 below must be followed whenever a cover is to be removed. Work on conductors of this kind requires the use of Lock-Out-Tag-Out (LOTO) procedures.
2.2 PPS Interlocked

The Personnel Protection System (PPS) is designed to ensure that interlocked hazards are off whenever anyone enters the tunnel. Note that covered hazards are not interlocked and will not turn off automatically. Workers must use LOTO procedures when working on interlocked systems, even though the PPS should keep the power off. The procedure in Section 4 below applies to interlocked hazards as well as covered hazards.

2.3 “Non-hazardous”

Some magnets, terminal blocks, and other devices are considered “non-hazardous”, because the maximum voltage or current available from their power sources is small and unlikely to produce a shock or flash hazard. These devices are sometimes neither covered nor interlocked. Nevertheless, workers must be wary of these “non-hazardous” devices, because of the risk of being injured if startled by a spark. Devices of this kind are likely to be energized at all times. Workers should be aware of the status of such devices before working on or near them.

2.4 Special Magnets and RF Devices

Pulsed magnets, RF systems, and some other unusual devices may have unique hazards associated with them. Persons who work on these devices must ensure that they understand the potential hazards and take appropriate steps to ensure their safety.

Many magnets and their associated leads in the tunnel have been labeled to indicate the type of hazard. In some tunnel areas, this labeling is not complete, but a program has been started to finish this labeling. Until this labeling is finished, all unlabeled conductors should be considered hazardous until proven otherwise.

3. Access to Tunnels

3.1 Tunnel Entry

Basic electrical safety training is required for any worker before he or she is allowed to enter any SLAC accelerator tunnel (see exceptions for visitors below). This training requirement is met by ES&H Course 239.
With this level of training, a worker may not approach any exposed hazardous conductor closer than 3 feet.

3.2 Work Close to Hazards

A more advanced level of electrical safety training is required for any worker before he or she may approach any exposed conductor closer than 3 feet. This requirement can be met with ES&H Course 251. Additional requirements apply if the worker approaches an exposed hazardous conductor within about one foot (see Section 4 below).

3.3 Visitors and Untrained Persons

Visitors and other persons without SLAC electrical safety training may enter accelerator tunnels only when escorted by a trained SLAC employee. These persons are subject to the same stay-clear distance restrictions as their escort (see Sections 3.1 and 3.2 above.).

3.4 Emergency Responders

Emergency responders, including Palo Alto firefighters and SLAC security guards, are exempt from the restrictions in Sections 3.1 and 3.2 above.

4. Procedure for Work On or Near Exposed Hazardous Conductors in Tunnels

The following procedure governs work on or near exposed hazardous conductors. The “Work Execution” section describes two options: Option A must be used when work will be done on a hazardous system directly; i.e., when it is unavoidable that the worker or his tools will come in contact with the conductor. Option B describes a procedure that may be used when the intended work is near a hazardous conductor, but does not involve any deliberate contact with the conductor. The two options differ in that the second allows for the use of temporary electrical insulation rather than the LOTO procedure.

At times when the PPS system is uncertified or otherwise considered non-operational, such as during a long down time, the Area Manager will typically lock off and tag all PPS-interlocked power sources. Nevertheless, workers must still follow this procedure.

4.1 Pre-Requisites

1)
Up-to-date Job Hazard Analysis and Mitigation (JHAM).

2)
Training for tunnel access (See Section 3.2 above).

3)
Additional training as may be specified in the worker’s Employee Training Assessment (ETA) or JHAM.

4.2 Work Planning

1)
Read the Area Hazard Analysis (AHA) if it is unfamiliar to you.

2)
Prepare a non-routine JHAM in consultation with your supervisor, if the intended work is not covered by your regular JHAM.

3)
Prepare an Electrical Work Plan (EWP) in consultation with and with the approval of your supervisor and the Area Manager or designee. The EWP must specify whether LOTO is required and what type of Personal Protective Equipment (PPE) is required.

4.3 Work Execution

Before work starts, make sure the work area is clean and free of unrelated materials. Remove conducting debris, such as aluminum foil and dangling cables, before proceeding and again when the work is finished.

Option A: Normal LOTO
A1)
Follow the applicable Lock-Out-Tag-Out Procedure as specified in the EWP.

A2)
Verify the no-voltage condition at the conductors where the work is to be performed. This must be done by each person exposed to the potential hazard, after locking and tagging, but before the work begins and at least once per shift thereafter.


Verification is normally done by making voltage measurements, but in some cases may be done by applying a grounding connection. Workers unfamiliar with these verification methods should ask the Area Manager or designee to assist while the worker watches.

A3)
Additional optional step: Apply a ground strap or grounding hook for an additional level of safety. Any grounding device must be appropriate for the application and must be approved by the Area Manager or designee so as not to risk damaging the accelerator hardware.

Option B: Use of Temporary Electrical Insulating Barriers.

This option is applicable to work that does not directly involve contact with any exposed hazardous conductors, but which could result in accidental contact. In most cases, this applies to situations involving work within one foot of an exposed hazardous conductor.

Workers are encouraged to use temporary insulating barriers, installed between their work area and any exposed hazardous conductors. Temporary electrical insulation may take the form of insulating blankets, plastic sheets, or equivalent. With appropriate insulation, lock and tag and verification may not be needed. Examples of tasks for which temporary electrical insulation may be useful are connecting BPM cables, surveying and aligning magnets, and tightening or leak checking vacuum flange joints. However, working directly on magnet leads or magnet water fittings does not qualify.

B1)
Contact your supervisor and the Area Manager (or designee) to discuss whether a temporary insulating barrier may be appropriate. If so, this insulation should be described and justified on the EWP.
B2)
Apply the temporary insulating barrier. The insulation should be designed so that its installation and removal will not put the worker or his tools within one foot of any exposed conductor.

4.4 Job Completion

The Area Manager or designee should inspect the work area when the job is finished to confirm that the equipment is ready to be safely energized.

Remove your locks and tags with the assistance of the Area Manager or designee as appropriate.

5. Group Lock Box Procedures

When many people will be working on or near the same device or when numerous hazards in the same work area must be locked off, a group lock box may be used to secure the power sources. The exact procedure to be used must be specified in the EWP.

The Primary Authorized Employee must implement the group lock box procedure for all hazardous energy sources related to the intended work. This includes verifying that the sources of energy have been locked off and securing the keys in the lock box. The group lock box procedure, which includes a list of locked devices and the status of the corresponding verification, must be posted at the lock box.

Each worker should then place his or her individual lock on the group lock box, but not start work until the verification for the job has been completed.

The verification of no voltage should normally be done by the Primary Authorized Employee. Each worker participating in the group LOTO has the right to verify the no-voltage condition of the conductors himself or herself and will be assisted by the Area Manager or designee if requested.

If the Primary Authorized Employee is unavailable to make the no-voltage tests, then each worker must make his or her own no-voltage measurements. This situation could arise if the Primary Authorized Employee is away from the work site for an extended period or is unavailable due to other duties. The Area Manager or designee may assist the worker in making the measurements. The verification status must then be indicated on the group lock box procedure posted at the group lock box.
Appendix J: Magnet Labeling

Background:

· The ESH Manual chapter 8 section 9.5.3 Electrical Safety Requirements for Magnets describes requirements for labeling accelerator magnets.   The requirements are:

All magnets installed after December 2, 1996 <shall have> labels that describe the hazard and the associated protective measures. A “Notice” label shall be used for non-hazardous magnets and “Caution” label shall be used for hazardous magnets, with additional information depending upon the hazard type (high energy or high voltage) and the type of protection (cover or interlock) provided.
· ESH Bulletin 50, “Verification of No-Voltage Status in Beam-Line Housings,” requires that managers and supervisors are responsible for “Installation of power source labels on all electrical equipment (such as magnets) located in the beam-line housings. Power source labels identify the power source(s) connected to that equipment.”
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24VDC 1A

NOTICE
This system presents
No Hazard With Normal Use

Systems 1 and 2 may be controlled using the
NLCTA Group Lockbox




Figure J-1:  A typical NLCTA magnet label


Magnet labels have been affixed to every beamline magnet identifying:

· The various power sources

· The Hazard Levels for each power source

· LOTO requirements prior to working on or near the device (as appropriate)

· The PPE requirements for verification of de-energized state

A typical magnet label is shown to the right

Appendix K: Bulletin #50 Verification of No-Voltage Status in Beam-Line Housings

Both the SLAC Lock and Tag Program (SLAC-I-730-0A10Z-001) and the Occupational Safety and Health Administration (OSHA) Standard, Title 29, Code of Federal Regulations (CFR), Part 29.1910, Subpart S, require that "no-voltage" status be verified at the terminals of electrical equipment (such as magnets) directly after a lock and tag has been applied to an electrical power source. This is to make sure that the right power source has been locked out. Although verification of "no-voltage" status is usually a straightforward matter, the situation in the beam-line housings presents a special problem due to the personnel protection system (PPS) interlocks.

If the PPS in the beam-line housings is activated, magnets and other electrical equipment are automatically de-energized before lock and tag procedures can be implemented. If lock and tag procedures are then applied to the wrong breaker during the time that the PPS system is activated, subsequent no-voltage verification will be inconclusive and workers will not be protected from electrical hazards if re-energization occurs.

To prevent shock hazards and verify "no-voltage" status of beam-line equipment, the SLAC Electrical Safety Committee has devised safety procedures that must be used when applying a lock and tag to equipment in beam-line housings. The procedure shall be applicable to beam-line components only (therefore items such as beam-housing lighting would be exempted). Both PPS and non-PPS loads shall be covered.

Responsibilities

Managers and supervisors shall be responsible for:

1. Installation of load labels on all existing power sources supplying power to the equipment located in the beam-line housings. Load labels identify the electrical equipment connected to that power source.

2. Installation of power source labels on all electrical equipment (such as magnets) located in the beam-line housings. Power source labels identify the power source(s) connected to that equipment.

The system engineer for a new power source shall be responsible for the initial label installation and verification of accuracy on both the power source and the equipment to which it is connected.

The department or group responsible for the installation and maintenance of the power sources is also responsible for ensuring that all equipment has load and power source labels, and for checking that the labels are current on both the power sources and the equipment to which they are connected.

Note: It is extremely important that these labels be accurate and be updated immediately when there is a change in electrical circuit connections.

Safety Procedure

After applying a lock and tag, employees working on the equipment shall:

1. Verify:

· The load label on the locked-out power source includes lists of, or otherwise refers to, the equipment requiring work.

· The power source label on the equipment requiring the work contains the name of the locked-out power source.

2. Ensure:

· A qualified worker uses a voltage detector to verify that the equipment has no voltage.

· The equipment cannot be restarted, if that equipment can be energized by a push-button starter.

Notes:

1. The policy regarding no-voltage verification using a voltage detector is in effect immediately (even if labels are not affixed yet).

2. The labeling and verification (of accuracy) of new installations must be done at or before system commissioning, before turning over the system to operations.

3. Existing installations will be labeled on a time permitting basis.

4. Also follow Guideline 18 in the SLAC Guidelines for Operations (Document # 01-01-18), "Control of Work on Electrical Devices in Beam Housings."

Burton Richter, Director

Kenneth R. Kase, ES&H Associate Director for ES&H, 7/6/98

Appendix L: NLCTA Operations Directives

The NLCTA Operations Directives is available as the second link (020202 Operations Directives) from the web page:

http://www-project.slac.stanford.edu/lc/local/Projects/NLCTA/nlcta-safety.htm
Also found on this page are the complete set of administrative, safety, training, and Emergency Response procedures.

Appendix M: Summary of NLCTA Group Safety Meetings

Following the lab-wide accelerator shutdown and facility stand-down, the primary personnel involved in operations and special projects in the End Station B (ESB) section of the research yard began a series of meetings with the intent to:

· Produce a list of primary (urgent) and secondary (low-priority) safety concerns

· Brainstorm changes and new additions to policy and operation in the ESB area to address safety concerns

The primary meetings occurred on October 13 and October 19, 2004, followed by review meetings roughly weekly into November 2004.

Safety concerns, as identified

· ESB Work Management System

· The foremost concern as established in these meetings was the management of work in the ESB area. As the major site for NLC/ILC projects at SLAC, including most significantly the NLCTA facility, work involving construction, rigging and lifting, accelerators and associated equipment (and therefore electrical and radiological hazards), and cryogenics is regularly conducted. In addition to the group involved in running the NLC/ILC program, this work necessitates a wide variety of non-group to work in the ESB area. Outside groups have, at times, ignored the previously instituted morning meetings in which ESB tasks were discussed. The effective management of the activities in the area, in a way accessible to the group who ultimately are responsible for ESB operations and safety was identified as a primary need.

· Tools appropriate for work unavailable

· Using the wrong tool for the job can lead to injury

· Crain In-Use notification not sufficient

· In the past, the multi-ton crane in ESB has been operated without strict checking of hard hats and other PPE in potentially affected areas

· Cursory training sometimes insufficient (i.e. more exhaustive training is needed)

· ESB and associated systems documentation needs review (including the accelerator operation guidelines)

· Stop-Work policies/procedures poorly documented

· Lock & Tag Labeling system needs revision

· ESB light fabrication shops need new safety surveys

Recommended Changes and Additions

· Improve PA system for Crain Operation and push for more thorough use of notification signs

· Establish protocol for training in cases where projects have special requirements (through ES&H, on-the-job training, and courses developed for and by NLCTA group)

· Identify personnel to investigate equipment status/availability, specifically surveying ladders and carts

· Identify personnel to evaluate safety status of light fabrication facilities in the ESB area

· Promote the proper use of tools as needed for various work tasks

· Produce and maintain a list of work being conducted by NLCTA group, and work being conducted within ESB by outside divisions and groups

· Institute a running tally of days or work-hours since an incident violating established protocol has occurred

· Shift morning “tail-gate” meeting to 7:30 am every weekday in which any work in the ESB area must be announced and documented where needed, with a representative of the party responsible for the work present

· Institute a 9:30 am meeting Mondays and Thursdays, with the intent to reevaluate the repetition rate of this meeting as needed. This meeting would serve as both a summary of current work and a planning meeting for future work which would occur in the ESB area and/or would be conducted by NLCTA group (in the ESB area or outside)

· Reinforce the Area Manager and Safety Officer as primary contacts for ESB work 

· Improve documentation regarding Stop-Work procedures and policies

· Re-evaluate ESB and NLCTA documentation and guidelines

Note: items identified in these meetings regarding non-ESB concerns/changes were not included.

Appendix N: Guidelines for working in the NLCTA beamline enclosure:
Guidelines for working in the NLCTA Beamline Enclosure
 All employees working closer than one foot to an exposed conductor of a hazardous magnet must:

· Attend 07:30 tailgate meeting in building 128 NLCTA conference room, or contact Area Manager for approval prior to starting any work

· Have taken ES&H Courses 239 (Electrical Safety for Non-Electrical Workers) and 251 (Electrical Safety for Research and Development) 

· Read the area AHA

· Make or use the appropriate JHAM

· Read and sign the appropriate EWP, or generate an EWP

· Perform LOTO:

· Execute lock and tag using master lock box in control room

· Wear appropriate PPE

· Verify a no-voltage state

· Follow the guidelines in the latest version of “Policy for Working with Electrical Hazards in SLAC Accelerator Tunnels” (SLAC-I-000-30200-001)

There are no additional electrical hazards while working in the beamline enclosure than those listed above.  It is expected that all those who work in the beamline enclosure have the appropriate levels of training including course 239 and 251 or equivalent.

 

NLCTA Contact List:


Area Manager Kathleen Ratcliffe cell# 714-1133


ILC Safety Officer Keith Jobe cell# 714-6441


Operation Manager Marc Ross cell# 926-3526


NLCTA Operator Doug McCormick ext. 2470


NLCTA Operator Janice Nelson ext. 2162


NLCTA Operator Tonee Smith ext. 4819

Appendix O:  Status of the NLCTA Safety Assessment Document

A Safety Assessment Document (SAD) was prepared in preparation for the NLCTA Accelerator Readiness Review prior to initial machine operation.  This SAD was released in April 1996.  

As an accelerator test facility, NLCTA operational changes, both in the Accelerator Safety Envelope and in the corresponding hazard controls, have been reviewed and implemented throughout the history of the facility.

A small effort has been pursued over the past few years to update the SAD to reflect the changes in the operational safety envelopes, engineering, and procedural controls.  Both versions of the NLCTA SAD, the one released in 1996 and the contemporaneous draft, are presented for review as part of the restart validation.  The restart web page found at http://www-project.slac.stanford.edu/nlctarestart/ provides links to these documents.

It is acknowledged that more effort should be allocated to the updating of this SAD.

Summary of changes

The following table lists areas where significant changes are being considered in the SAD:

p.1
Description of the facility and its physics goals

p.3
Item 8.1 – Fire Prevention and Mitigation section updated to include improvements in Fire Detection and the use of a fire suppression system

p.3
Item 8.7 – Seismic hazards section needs updating

p.7
Injector – new discussion of upgraded injector hardware

p.7
Faraday Cup – removed

p.8
Linac – rewritten to include test program

p.8
RF System – rewritten to include additional power sources

p.9
Upgrade plans - updated

p.9
Conventional Structures – updated to include E-163 experimental hall and Class IV laser room (both under construction)

p.11
Instrumentation and Control - updated

p.13
Personnel and Responsibilities – significant changes required to correspond to the more recently edited NLCTA Directives

p.14
Training – refer to Directives Document for current requirements

p.14
SLAC Guidelines for Operation – removed copy of the Table of Contents as this document has been revised

p.23
Entry procedure updated to reflect changes in staffing profiles and equipment additions

p.29+
Shielding Design – changes required throughout section.

p.36
Discussion of additional shielding penetrations, and relaxation of requirements for additional local shielding at penetrations.

p.39
Safety Analysis – Ionizing radiation outside enclosure – rewrite required

p.45
Safety Analysis – Fire Analysis – Update required

p.48
Safety Analysis – Seismic Hazards – update required to incorporate recent findings regarding building structural stability and planned remediation

p52-80 Delete local copy of published Technical Basis Document

Appendix P: Departmental Safety Talks following October 11, 2005

	[image: image27.wmf]
	To:
Ewan Paterson

cc:
Marc Ross, Tor Raubenheimer, Janice Dabney


From:
Keith Jobe, LC Safety Officer

Subject:
LC Safety Meetings 

Date:
October 14, 2004


Ewan;

Following the recent electrical accident, 3 separate safety stand-downs have been held.  At 9:30 on the 12th, the first meeting addressed the concerns specific to the NLCTA Operations group, with most of the operations group and several members of Bob Siemann's E-163 group in attendance.  This meeting was followed by a general LC meeting with most of the LC group in attendance.  On the 13th, the entire NLCTA Operations Group met to continue the discussions started the previous day.

In all meetings, we reviewed the last three major accidents – the ladder, rigging, and the most recent electrical accidents.  The SLAC accident metrics were described, and the recent performance of SLAC was also discussed.

As has been seen in similar meetings such as Talk-Walk-Clean, the meetings started with discussions relating to concerns of these very involved people.  Each of the three meetings focused on separate issues due largely to the difference in focus of the three groups.  In this note, I am treating all of the meetings together, and relaying the most salient results.

Concerns:

One of the most problematic areas related to the pressure to complete projects.  This is largely due to the nature of accelerator operations, and the limited time available in downtimes to complete the work required.  While this is difficult to address, ideas were voiced regarding the importance of planning, proper choice of tools, and the use of carts or dollies to transport equipment to the workplace.

Issues relating to stop-work were raised.  Most specifically, the issue focused around what to do if something does not "feel right".  An example of this occurs when a project manager witnesses an employee rigging an object.  The project physicist may not be a qualified rigger, so how does he determine when intervention is appropriate? 

Concrete Actions:
Touch points were identified as a critical element of project safety.  In the NLCTA, we have a re-invigorated commitment to meet every day to discuss the activities for each day and into the near future.  This should set a cadence to the work and help avoid many of the problems associated with time pressure, as well as provide a needed "second set of eyes".

Evaluate Technical Training.  It is apparent that the supervisors and project leads need a broader knowledge of workplace hazards.  Training programs and expectations will be re-evaluated to ensure that supervisors have training that covers the hazardous activities that lie within the purview of the group.  For example, even if the physicist does not expect to operate a crane, (s)he should have the familiarity with the process to be able to evaluate the work being done and recognize problems in an early stage.

Supervisor Training.  Supervisors and project leads should be required to take training in supervisory skills since the implementation of safety rules often requires direct interaction with a wide variety of staff and contractors. From past experience, we know that application of 'stop-work' authority must be done directly and positively. It is considered that the supervisory training offered by the HR department would help in these instances.
Keith Jobe
LC Safety Officer
Appendix Q: ARTEMIS Maintenance Information System
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 following require ARTEMIS entries:

· Immediate maintenance activities.

· Standby maintenance activities.

· Benign maintenance activities. 

· Failures causing more than one-tenth of an hour of down time.

· Failures resulting in maintenance personnel being dispatched.

Once a task has been completed, the corrective action is entered into ARTEMIS by the person who did the work or the responsible supervisor.  ARTEMIS reports are normally closed by maintenance supervisors once they have verified that the corresponding problems have been solved, the documentation has been updated, the supplies have been replenished, and any other necessary follow-up activities have been completed. Area Managers are responsible for ensuring that ARTEMIS reports do not remain open for an unreasonably long time.

ARTEMIS is an on-line system for tracking problems and recording requests for maintenance and repair to the Technical Division Accelerators and their infrastructure. ARTEMIS is to be used for all hardware and software problems that affect the accelerator operations program, but not for requesting improvements.
ARTEMIS accounts are provided to all personnel requesting an account. Anyone with an ARTEMIS account can enter a hardware or software problem and any related job. All jobs are subject to Area Manager Approval and closing a problem is limited to supervisors and management. All ARTEMIS jobs are deferred scheduled work and are subject to safety compliance, prioritization and the ILC Department work approval process.
ARTEMIS is in the process of being updated to include internal workflow to formally collect Feedback/Improvement information in accordance with SLAC ISMS Core Function 5. When each job transitions from active to complete internal ARTEMIS workflow will require a dialog box to be generated. The person completing the job/solution will be required to answer the question “Is there an opportunity for improvement or lessons learned from this job/solution?” If the answer is “No” the user’s identity and a Date/Time stamp will be collected in ARTEMIS. If the answer was “Yes” the person completing the job/solution will rank the priority (low, medium, or high) and be required to enter a text explanation in a diary field box. The feedback information will available for searching and for additional textual additions as necessary during follow-up.
Figure 3-1 shows the possible work flow and status states for ARTEMIS.
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Figure 3-1.  ARTEMIS Status State Diagram

Figures 3-2 and 3-3 are ARTEMIS forms used to enter hardware and software problems.
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Figure 3-2.  Hardware Problem Entry Form

Note: BOLD fields are required information.
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Figure 3-3.  Software Problem Entry Form

Note: BOLD fields are required information.

The Job Entry Form (Figure 3-4) allows ARTEMIS users to enter one or more jobs to any active ARTEMIS problem.
Information that is entered in the ARTEMIS problem is automatically entered into the job form. It is important to note that the safety information needed in the Lock and Tag, Radiation Safety Work Control Form, and Access Requirements fields have a blank default value and must be entered by the person entering the job. Internal ARTEMIS workflow for the following fields; PPS Zone, OHP Survey, Electrical Systems Work Control form, Radiation Removal Survey, and Radiation Work Permit must also be entered depending on the selection value of the Access requirement field. Again, internal ARTEMIS workflow will not allow the job to be created until all the required fields contain data. The AM Approval field has a default value of “AMR” (Area Manager Review). Only privileged accounts such as an Area Manager can approve this specific job before the work can be authorized to be done.
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Figure 3-4. Job Entry Form

Note: BOLD fields are required information.

Appendix R: Application to work in End Station B and NLCTA

Background:

The International Linear Collider (ILC) Department in the Technical Division is responsible for the operation of the Next Linear Collider Test Accelerator (NLCTA) and associated equipment in End Station B (ESB).  A group within the ILC Department, the NLCTA Group, consists of staff trained in the safety procedures and policies needed for its safe operation.  

This Document:

The NLCTA Group of the ILC Department is responsible for the safe operation of this accelerator research facility.  To achieve this goal, the group must insure that:

· All researchers working in the facility have the approval and support of their Line Management, and

· The researcher and their SLAC supervisor or SLAC Contact (local supervisor) acknowledge and support the NLCTA Operations Group's authority and responsibility to coordinate work and ensure all activities are conducted in a safe manner.

In support of the program, the NLCTA Group uses a number of work control processes.  These include a) a tailgate meeting every morning at 7:30, b) an operations meeting, and c) the Work Authorization Process developed for work near accelerator facilities.  Training which includes the End Station B Safety Orientation is required of all researchers. 

Applicability:

This application to work is intended to be used by NLCTA Collaborators and Users desiring to work within End Station B or the NLCTA.  

The following groups of people are automatically authorized to work in the NLCTA without submitting an application:

· SLAC Maintenance Personnel.  Maintenance activities are coordinated through the Area Manager.

· SLAC badge holders with GERT or RWT training may perform reconnaissance, inspection, or observation in the area.  No work is allowed, and posting on doorways must be respected.

· Guests of personnel with a SLAC badge indicating GERT or RWT training.  Dosimeters are required for all persons entering the area.  Guests must be directly and continuously supervised by their host.  No work is allowed, and posting on doorways must be respected.

· All workers performing installation or any other activity authorized by an approved Work Authorization Process. 
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� Many of the referenced documents are in the appendices as well as on a NLCTA restart web page: � HYPERLINK "http://www-project.slac.stanford.edu/nlctarestart" ��http://www-project.slac.stanford.edu/nlctarestart�.


� � HYPERLINK "http://www-project.slac.stanford.edu/lc/local/Projects/NLCTA/nlcta-safety.htm" ��http://www-project.slac.stanford.edu/lc/local/Projects/NLCTA/nlcta-safety.htm�


� � HYPERLINK "http://www-project.slac.stanford.edu/nlctarestart/" ��http://www-project.slac.stanford.edu/nlctarestart/�


� �HYPERLINK https://www-internal.slac.stanford.edu/esh/SLACsafety/jham/aha_docs/ ��https://www-internal.slac.stanford.edu/esh/SLACsafety/jham/aha_docs/�


� The NLCTA Area Manager is responsible for replacing the electrical safety gloves every six months.


� A University Technical Representative is empowered and responsible for the direct supervision of all contractors.


� Lock and Tag Verification for Accelerator Magnets in the Linac Complex and PEP-II can be viewed at � HYPERLINK "https://www-internal.slac.stanford.edu/ad/addo/toc/010-30300-001LOTOVerification.htm" ��https://www-internal.slac.stanford.edu/ad/addo/toc/010-30300-001LOTOVerification.htm�.


� A version of the Lock and Tag Verification document for NLCTA incorporating the master lockout box is under development.


� The SLAC Electrical Safety Officer has provided an interim guidance document which allows the operation of many of the circuit breakers in NLCTA with Class 0 or Class 1 protection.  Until the hazard calculations are reviewed and posted, the NLCTA Safety Office has allowed circuits covered by this guidance to be operated on a case-by-case basis.  The guidance may be viewed at � HYPERLINK "http://www-group.slac.stanford.edu/esh/electrical/guidance/guidance001.pdf" ��http://www-group.slac.stanford.edu/esh/electrical/guidance/guidance001.pdf�.


� Completion of classroom training is noted by the candidate, but does not require supporting signatures by an operator and the safety officer.


� Area-specific fire training is jointly taught by ESH and NLCTA.  No class number is available.


� In some cases the database is incomplete or inaccurate.  We are continuing to work with the ES&H Department to improve their database.


� See Attachment 2, Page 1 of the DOE Safety Order 420.2B available at: � HYPERLINK "http://www.directives.doe.gov/pdfs/doe/doetext/neword/420/o4202b.pdf" ��http://www.directives.doe.gov/pdfs/doe/doetext/neword/420/o4202b.pdf� 
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