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1. Order 420.2C Requirements

A SAD represents the technical basis for the ASE, is maintained current and must:

a. identify hazards and associated onsite and offsite impacts to workers, the public, and the environment from the facility for both normal operations and credible accidents;

b. contain sufficient descriptive information and analytical results pertaining to specific hazards and risks identified during the safety analysis process to provide an understanding of risks presented by the proposed operations;

c. provide detailed descriptions of engineered controls (e.g., interlocks and physical barriers) and administrative measures (e.g., training) taken to eliminate, control, or mitigate hazards from operation; and

d. include or reference a description of facility function, location, and management organization

2. SAD identifies hazards and necessary controls to ensure safe operations

3. SAD establishes “safety basis” for the facility
a.  Safety basis must be rigorously maintained throughout facility lifetime
b. USI Process used to evaluate if activities outside of safety basis
c. Facility configuration management ensures facility maintained within safety basis
d. Careful and clear specification of safety basis and safety requirements within the SAD essential to supporting future operations

4. SAD establishes Credited Controls essential for safe operations

5. SAD establishes safety basis for the Accelerator Safety Envelope
a.  SAD identifies Credited Controls and their required credited safety functions
b. SAD identifies operational limitations to be met ensure safety analysis is valid (i.e. power levels, beam energy/current, etc.)
c. SAD identifies essential administrative controls to ensure safety

6. How is the SAD Developed?
a. DOE Guide 420.2-1A – provides general guidelines representing community best practices
i. Integrate Safety Into Design – start early - integrate safety team with design team
ii. Integrate Safety with Operations – ensure operations team involved.
iii. Safety Analysis Approaches – see Guide Bibliography
iv. Some recent SADs

7. Some Guide Recommendations – SAD
a. SAD Purpose - to provide a description of the facility and analysis of associated hazards such that necessary controls and risks are clearly understood.
b. Tailored approach recommended - level of detail based on facility complexity and magnitude of potential consequences.
c. Scope should encompass entire facility, including ancillary support facilities and activities
d. Analysis should focus on accelerator specific hazards
e. Standard industrial and laboratory hazards need not be addressed in detail if adequately addressed by the facility’s institutional safety programs.
8. Some More Guide Recommendations
a. Credited Controls - “Controls determined through safety analysis to be essential for safe operation …”
b. Credited controls should be a limited subset of identified safety controls
c. Allows higher degree of operational assurance
d. Helps focus resources on ensuring operability
e. Observations 
f. development of written criteria guiding selection of credited controls has proven beneficial
g. some facilities use risk matrix approach to guide selection of credited controls
h. some facilities designate credited controls to address chemical toxicity and oxygen deficiency hazards 

9. Stakeholder Involvement in SAD/ASE Preparation
a. Include operations staff, system engineers, ES&H, line management, rad protection staff, etc. 
b. Helps facilitate development of balanced, realistic, understandable and operations friendly document.
c. Observation – safety analysts, design engineers and operations personnel have different levels of understanding and expertise; effective communications essential in developing appropriate document

10. SAD Review and Approval Process 
a. Contractor approves SAD – DOE Approves ASE
i. Segues with how USI Process functions and how changes that impact the SAD and/or ASE are reviewed and approved

Guide: The following steps are recommended for the internal review of SADs by DOE contractors: 
b. Representatives of an organization approved by contractor management should provide an internal review of the SAD. It is highly desirable that some of the reviewers be significantly independent of the preparers of the document to allow them to render an impartial review. It is not uncommon for multiple iterations to be required to ensure a credible, comprehensive, unified, and understandable SAD. 
c. The contractor management review should be documented with a level of formality that expedites completion of the document and convergence of responses to comments. 
d. Senior contractor management should demonstrate approval of the SAD by means of a documented protocol. 
e. The approved SAD should be maintained in the contractor’s permanent records in accordance with applicable DOE requirements. Although the posting of a SAD on a web site may be an acceptable mechanism for accessibility, particular care should be taken to ensure protection and permanent retention of the document. 
f. The DOE Field Element Manager and NNSA Organization having jurisdiction for the accelerator facility should be made aware of the SAD preparation status and receive advance notification of changes to the safety assessment documentation that may affect the ASE and/or project milestone completion status specified by other DOE requirements. 

11. SAD Life Cycle
a. Guide diagram for authorization to operate (pg 11)
b. SAD starts early in design – for DOE facilities, starts early with Hazard Analysis required early in project phase by DOE Project  Requirements
c. Integrate safety into design!  Continuous process throughout design
d. After design finalized, changes continue to occur during construction and installation, commissioning, early operations, routine operations, etc.  
e. SAD approved by contractor management
f. Approved SAD becomes controlled document - Configuration Management (CM) ensures SAD is up to date. 
i. Facility hardware and operational practices under CM
ii. Safety documentation under CM
iii. USI Process evaluates changes – determines approval authority for changes
iv. CM is especially challenging as organization changes from design/installation into Operations oriented organization

g. Contractor Assurance System (CAS) – processes to ensure and verify SAD is maintained current

h. PSAD Reviews and Updates
i. Frequency?
1. Probably need to revise after 1st year
2. More frequently in early operations
3. Periodic during routine operations
4. Update with major facility changes
ii. USI documentation – serves as addendum to SAD

12. SAD serves as baseline that ties the other Accelerator Safety Program Elements together
a. ASE
b. USI Process
c. ARR
d. Roles and Responsibilities

13. Some Final Thoughts
a. Take advantage of current community practices – talk with counterparts across the community
b. Keep regulators informed through out SAD development process
c. Future role within configuration management
d. Legacy – SAD needs to carry the message after principal authors are gone.
e. A process that facilitates ease of SAD updates is advantageous in ensuring document stays current.
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