Accelerator Safety Envelope (ASE) Template

Background and General Instructions

The Accelerator Safety Envelope (ASE) formally establishes the set of bounding conditions on engineered and administrative systems, within which the Department/Division proposes to operate an accelerator facility.  These bounding conditions are based on the safety analysis documented in Chapter 4 of the Safety Analysis (SAD) for the accelerator facility.  The ASE assures the validity of the basis set of assumptions used in the SAD safety analysis and ensures that the physical and administrative controls used to mitigate potential hazards are in place.

DOE requires adherence to the approved bounding conditions of the Accelerator Safety Envelope, because it is the authorization basis for all commissioning and operations activities. 

This template provides general guidance for the content of the document, and it also contains an example of the language that can be used (with minor modification) to fit the majority of accelerator facilities.

To understand the appropriate level of information to include in the accelerator safety documentation, one must first understand the overall flow-down of information from the "highest" safety limits to the lowest machine operating procedures. This flow-down generally has four levels that provide a defense-in-depth to ensure the safe and environmentally sound operations of the accelerator. The top two levels of this information are placed in the Accelerator Safety Envelope (ASE). The lower two levels are formally established in the accelerator's Conduct of Operations documentation and procedures.

The highest-level information, "Safety Envelope Limits," is documented in Section 

2 of the ASE (see Section 3 of the Accelerator Safety Subject Area). There are two categories of these limits. One is the absolute limit that BNL places on its operations to ensure that the regulatory limits established to protect our environment, public and staff/visitors are met. BNL requirements include

· Less than 25 mrem in one year to individuals in other BNL Departments or Divisions adjacent to an accelerator facility.

· Less than 5 mrem in one year to a person located at the site boundary.

· Off-site drinking water concentration and on-site potable well water concentration must not result in 4 mrem or greater to an individual in one year.

· Less than 1250 mrem in one year to an accelerator facility staff member.

· Tritium concentrations in the sanitary sewer effluent less than 10,000 pCi/L.

· Radioactive liquid effluent from soil activation is to be prevented.

· Airborne effluents must result in emissions less than 0.1 mrem in one year to a person at the site boundary.

· The second level is the design/operating limits used as a basis for the Safety Analysis Document (SAD) analysis.

This second level of information, "Experimental and Operational Limitations" is documented in Section 3 of the ASE. This section identifies the calculated limitations on critical operating parameters that, in conjunction with the specifically identified hazard control considerations established by the facility design, construction or experimental design constraints, ensure the accelerator or experimental operations will not exceed the corresponding Safety Envelope Limits or operational safety parameters as evaluated in the SAD. These parameters are derived from the safety analysis of the SAD. Examples might include the following:

· Beam loss. For example, 7x1019 28 GeV-protons per year stopped at one location in the AGS Ring.

· Effluent limits. For uncapped soil, greater than 2.5x1020 protons per year at 28 GeV at one location with the equivalent of 1.5 meters of heavy concrete between the stopped protons and the soil.

The third and fourth levels of information are not included in the ASE. Rather, these are more detailed levels that appear in the accelerator operating procedures that are generally covered in the Commissioning/Routine Operation Plans and tested via the Accelerator Readiness Reviews. This information consists of documented or measurable limits and corresponding controls necessary to establish an operational margin of "safety" that is more conservative than that established in the ASE. This "operating margin" provides a defense-in-depth approach to ensuring that BNL will operate the accelerator well within  "Experimental and Operational Limitations," agreed-to by DOE in formally approving the ASE. These operating limits and controls are not incorporated into the ASE. 

Rather, these considerations are incorporated into the accelerator safety process through the Commissioning/Routine Operation Plans and the corresponding Accelerator Readiness Review processes. Compliance with these operating limits and controls is achieved through the design of the facility and adherence to formal Conduct of Operations for the Accelerator Facility. (See Section I of the Operations and Maintenance Manual).

Examples of the third level may include limits designed into the machine itself, such as its maximum beam power, beam energy, or beam intensity.

Examples of the fourth level include authorizations that prohibit use of the accelerator unless certain conditions are met, such as a fully functional personnel protection system, or a fully functional fire protection system, or an effluent is released to the sanitary system. Other fourth-level examples include procedures to ensure that a certain number of fully trained operators are on-duty, or to ensure that the loss-monitor system is working to limit beam loss to a specific location, such as a fully shielded beam stop.
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Section 1. Introduction

Include the following:

· General actions to be taken upon discovery of a violation of the Safety Envelope, including shutdown of the facility.

· A description, or reference, to the method used by the Department/Division for change control of the ASE.

Section 2: Safety Envelope Limits 

This section contains two categories of limits: the absolute limits that BNL places on its operations to ensure we meet the regulatory limits established to protect our environment, public and staff/visitors; and the design/operating limits used as a basis for the Safety Analysis Document (SAD) analysis.  Examples of Safety Envelope Limits are the following:

· Less than 25 mrem in one year to individuals in other BNL Departments or Divisions adjacent to an accelerator facility.

· Less than 5 mrem in one year to a person located at the site boundary.

· Off-site drinking water concentration and on-site potable well water concentration must not result in 4 mrem or greater to an individual in one year.

· Less than 1250 mrem in one year to an accelerator facility staff member.

· Tritium concentrations in the sanitary sewer effluent less than 10,000 pCi/L.

· Radioactive liquid effluent from soil activation is to be prevented.

· Airborne effluents must result in emissions less than 0.1 mrem in one year to a person at the site boundary.

· Accelerator Design/operating limits used as a basis for the analysis of the SAD.

Section 3: Experimental and Operational Limitations
This section identifies the measurable limitations (if any) on critical operating parameters that, in conjunction with the specifically identified hazard control considerations established by the facility design, construction, or experimental design constraints, ensure the accelerator or experimental operations will not exceed either the corresponding Safety Envelope Limits or operational safety parameters, as evaluated in the SAD.  These parameters are derived from the safety analysis of the SAD. Examples might include

· Beam loss
· Effluent limits.

Section 4: Engineered Safety Systems Requiring Calibration, Testing, Maintenance, and Inspection 

Include in this section the identification of the systems and requirements for calibration, testing, maintenance, accuracy or inspection necessary to ensure the continued reliability of engineered safety systems that ensure the operational integrity of the Experimental and Operational Limitations described in Section 3. Requirements must be consistent with established Laboratory Policy (i.e., interlock testing frequency as established in ES&H 1.5.3, Interlock Safety for Protection of Personnel). For example,  include statements, such as

· Interlock systems for personnel protection per Laboratory requirements.
· Oxygen deficiency alarm systems must be tested upon installation and per Laboratory requirements thereafter.
· Capture key systems must be tested upon installation and per Laboratory requirements thereafter.
· Flammable gas alarm and interlock systems must be tested upon installation and per Laboratory requirements thereafter.
· Fire protection systems must be tested per Laboratory requirements.

· Environmental monitoring systems for airborne or liquid effluent control must be tested per Laboratory requirements.

· Area radiation monitors must be tested per Laboratory requirements and be within the Laboratory calibration requirements of the true value.

Section 5: Administrative Controls

Include in this section the administrative controls necessary to ensure the operational integrity of the Experimental and Operational Limitations described in Section 3.  For example, these could include

· Minimum staffing level requirements.

· Qualification and training requirements for operation.

· Minimum operable equipment.

· Critical records to be retained.

· Currency of procedures critical to safe operation.

· Work planning and control systems.

· Environmental release mitigation measures.

Example

1. Introduction

This Accelerator Safety Envelope (ASE) governs the operation of the X Facility, including the linear accelerator, the transport line, and the target areas. Violation of those ASE limits requires an immediate halt of operations and notification of DOE and Laboratory management.  Upon correction of variances from the relevant ASE parameter and completion of any reviews that may be deemed appropriate, the notification of Laboratory and DOE management and the approval of X Department Management is required to return to operation.

This document, as well as the companion Safety Assessment Document listed on the cover page is subject to change control managed by the X Department according to the relevant SBMS subject area.[image: image1.wmf]
2. Safety Envelope Limits 

The operation of the X Facility, including the linear accelerator, the transport line, and the target areas must be carried out in a manner that ensures that the following safety envelope limits are not exceeded:
· Less than 25 mrem in one year to individuals in other BNL Departments or Divisions adjacent to an accelerator facility.

· Less than 5 mrem in one year to a person located at the site boundary.

· Off-site drinking water concentration and on-site potable well water concentration must not result in 4 mrem or greater to an individual in one year.

· Less than 1250 mrem in one year to an accelerator facility staff member.

· Tritium concentrations in the sanitary sewer effluent less than 10,000 pCi/L.

· Radioactive liquid effluent from soil activation is to be prevented.

· Airborne effluents must result in emissions less than 0.1 mrem in one year to a person at the site boundary.

· The X Facility shall operate with a beam power of less than 0.1 Mev with 8 inches of shielding as analyzed in the SAD Chapter 4.

3. Experimental and Operational Limitations
The Experimental and Operational Limitations necessary to ensure the operations of the X Facility remains within the Safety Envelope Limits are as follows:

· The beam loss in any part of the X Facility with the exception of the targets shall be limited to less than 1x1018 10-GeV protons or equivalent per year.

· The beam at targets shall be no more than 1x1022 protons per year per target.

· The X facility shall maintain an inventory of less than 1 Curie of tritium in all its water systems.

4. Engineered Safety Systems Requiring Calibration, Testing, Maintenance, and Inspection
· Interlock systems for personnel protection shall be tested per Laboratory requirements.
· Capture key systems shall be tested upon installation and per Laboratory requirements thereafter.
· Flammable gas alarm and interlock systems in the target areas shall be tested upon installation and per Laboratory requirements thereafter.
· Fire protection systems in the target areas shall be tested per Laboratory requirements.

· The Linac stack air shall be sampled once per year at full Linac power.

· Area radiation monitors shall be tested per Laboratory requirements and be within the Laboratory calibration requirements of the true value.

5. Administrative Controls

· Two persons must be present at the facility during accelerator operation, at least one of whom must be a fully qualified operator.  The other individual must be qualified at a minimum to shut the machine down and to respond to emergency conditions within the facility.
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