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Report

Title: SbD Program Self-Assessment

Description: Assess the implementation and efficacy of the newly rolled out SbD Program

Scope:  
1.  Review existing Safety by Design (SbD) documentation
a. Existing documentation includes;
i. PowerPoint presentation given to L2 and L3 managers at program roll out
ii. SbD Program Implementation document
iii. SbD spreadsheet to capture the hazard assessment, identified mitigations, and implementation status
2. Interview L2 and L3 managers that have used the SbD spreadsheet
a. Identify who has and has not used the spreadsheet
b. Assess compliance with program requirements
c. Identify areas for possible improvements
3. Review a sampling of completed SbD spreadsheets
a. Sample size sufficient enough to judge effectiveness
4. Identify areas where the program could be improved
Criteria/Requirements:
It was decided to interview individuals across multiple systems within the PIP-II Project who had already completed at least one Safety by Design spreadsheet as they would be the most familiar with the process.  The criteria that was used for the SbD process is outlined in the SbD Program Implementation Document.  

Interviews:
Fernanda G. Garcia / Jesse Batko (Linac Installation & Commissioning)

Steve Dixon / Ron Wielgos (Conventional Facilities)

Genfa Wu / Saravan Chandrasekarana (SRF & Cryo Systems)

Ioanis Kourbanis / Denton Morris (Accelerator Complex Upgrades)

Questions posed during the interviews as well as the responses received can be found in a separate document (DIRECTORATE-doc-271). 
 
Documents Reviewed:
· PIP-II Safety by Design Implementation document. 
· SbD PowerPoint presentation provided to the L2/L3 managers at program roll out. 
· SbD spreadsheet
· Five completed SbD assessments (ORCA Cryomodule Stands, Site Preparation, Cryoplant Building, SSR2 Jacketed Cavity, and BTL - Beam Absorber)

Report:
Overall, the implementation of the Safety by Design program proves to be successful.  The SbD process had positive impacts on the Conventional Facilities Cryogenics Plant Building design, having pushed the team to alter the baseline design to a more maintenance friendly smoke detector system.  The general consensus from the interviewees is that the program itself is simplified and easy to use.  Additionally, interviewees believe the program to have added value to their designs, requiring them to think of safety impacts in a more formalized manner.  

One common issue identified is the lack of guidance as to who should be reviewing the SbD assessments, at what point, and to what level of detail.  This led to those that performed the assessment being left with an uncertainty as to the efficacy of their assessment.  It was also found that often times the assessments would not only address safety, but quality related items as well. It was also identified that there was some confusion as to what “Status of Mitigation Implementation” option to select, as there are 3 options provided and instances arose where the mitigation chosen did not fit into one of the 3 options.  Along the same lines, it was unclear when a mitigation could be deemed as “Implemented”.  Lastly, when obtaining completed SbD assessments to review for this Self-Assessment, it was found that they were stored in various locations.  Defining a centralized storage location would provide value to all that are involved in the SbD assessment program. 
The SbD Program self-assessment resulted in four opportunities for improvements, six recommendations, five best practices, and one lesson learned which are detailed below. There were zero nonconformances.


Opportunities for Improvement:
1. [bookmark: _GoBack]There is no specific guidance provided as to who should be reviewing the SbD assessments and in what level of detail.  By providing this guidance those who complete the assessment can be sure they are having their work reviewed appropriately. 
2. “Status of Mitigation Implementation” currently has 3 selectable options.  Some mitigations identified were difficult to fit into 1 of the 3 categories.  One additional option that would be beneficial is “Implemented in Quality Control Plan.” 
3. Completed assessments are not centrally located making it difficult to find examples of completed SbD assessments.  By having the assessments in one location, it would be easily accessible by both those conducting and those reviewing the assessments.    
4. There were occurrences where Post-Mitigation risk score is the same as Pre-Mitigation score, potentially due to the probability and consequence categories being relatively broad.  The implementation document could be updated to make it clear that that mitigations should improve safety/quality though may or may not change the overall risk. 


Recommendations:
1. In order to keep all of the assessments in one central location, TeamCenter’s “Category” filter could be utilized.  By adding a new Category for SbD all assessments could be quickly pulled up.  
2. Better define at what point a mitigation is considered to be implemented by adding a sheet to the SbD assessment form that provides a cross reference table to define this.  Have one column be a list of the Status of Mitigation Implementation options, and the adjacent column define whether that status means Not Implemented, In Process, Implemented, etc. 
3. Consider adding guidance to the SbD Program Implementation Document stating that there is opportunity to explore new technologies and approaches that could have a positive impact on safety.  
4. Update Fermilab Engineering Manual to address the SbD program and how it complements the Risk Assessment. 
5. Safety and Quality often have direct impacts on one another. The SbD tool should be expanded to incorporate Quality, these elements are often intertwined.  This would require a name change of the overall process to avoid confusion, it is recommended the process be renamed “Prevention through Design” or PtD. 
6. Add a field to the SbD Assessment Form to track at what product lifecycle phase the assessment is currently at.  This would be helpful for reviewers to understand where in the design lifecycle the assessment is at. 



Best Practices Observed:
1. FMEA used to help brainstorm potential hazards (derived from potential effects of failure).  This helps to provide a connection between the FMEA and the SbD assessment. 
2. L2M/L3M drive the required documentation and reviews for the designs and ensure that the SbD process is incorporated into those reviews. This ensures the SbD is conducted throughout the review cycle. 
3. Assessment was understood to be a living document, following a design throughout all of the phases from Conceptual Design Phase through to Final Design Review and is used as a way to track progress. 
4. Assessment was used as a method of implementing Lessons Learned.  Often times previous Lessons Learned are not incorporated into designs, and this assessment provides that means of incorporating them.  
5. Feedback received from employees performing the work was utilized to help populate potential hazards on SbD Assessment form.  Those that perform the work are the closest to the hazards and therefore have the most practical knowledge of them.


Lessons Learned:
1. When rolling out new processes that require reviews, it is beneficial to have a group of people trained on the process that can then be leveraged as reviewers.  Additionally, providing details of what is expected during the review can lead to better feedback.  





Non-Conformities


There were no substantive issues recognized by the assessment, and therefore there are no non-conformities identified. 
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