Operational Readiness Clearance Tripartite Assessment 

Assessment Dates
March 1, 2017 through June 30, 2017

Assessment Team
Rachel Zeman, Fermi Site Office
John Scott, Fermi Site Office
Eric McHugh, Fermilab

Scope
The purpose of this tripartite assessment is to evaluate the implementation of the Operational Readiness Clearance (ORC) process across the Lab and determine its effectiveness as an operational tool employed by the Environmental, Safety, Health and Quality (ESH&Q) Section. 

Criteria/Requirements:	
The implementation and effectiveness of the ORC process will be assessed by utilizing the following methods:
· Document review of ORC reports, procedures and guidelines. 
· Interviewing Fermilab Employees and External Users involved in the ORC program. 
· Observing ORC reviews in the field in the Accelerator Division and the Particle Physics Division. 
· Inspecting activities that were previously reviewed by the ORC.  
The completeness of documentation in Fermilab Environmental, Safety, and Health Manual (FESHM) procedures and ORC reports will assist in determining how the ORC process is applied at the Lab.  Safe operations of ORC reviewed experiments will be examined to determine the effectiveness of the ORC process.  
Findings and Noteworthy Practices identified in this assessment report are defined within the scope of Fermi Site Office (FSO) Procedure 2.3, rev. 2, Conducting Assessments of Laboratory Programs and the Office of Science Management System (SCMS) Quality Assurance and Oversight Management System.
· Level 1 Finding:  An issue of major significance that warrants a high level of attention on the part of line management. Typically an issue of such significance reflects a gap in addressing requirements or a systemic problem with implementing the requirements.  
· Level 2 Finding:  An issue that represents a non-conformance and/or deviation with the implementation of a requirement.  Multiple issues at this level, when of similar nature, may be rolled-up together into one or more Level 1 Findings.
· Level 3 Finding:  This is an issue where it is recognized that improvements can be gained in the process, performance, or efficiency already established for meeting a requirement.  This level of finding should also include minor deviations observed during oversight activities that have been promptly corrected on the spot and verified as completed.
· Noteworthy Practice: Voluntary practices that substantially improve a program’s short- and long-term effectiveness.
Documents Reviewed
A document review was performed to measure the degree of program implementation at the Lab.  The following documents were reviewed in the ORC Tripartite Assessment: 
1. ORC Guidelines 
2. Electrical Safety ORC Review Guidelines for Experimental Installations, J. Chappa, 7/15/16
3. Fire/Life Safety ORC Review Guidelines for Experimental Installations, J. Priest, PhD, 7/12/16
4. Environmental Safety ORC Review Guidelines for Experimental Installations, R. Bushek, 7/9/09
5. Radiation Safety Guidance for Performing Fermilab Test Beam Facility ORC Reviews, G. Lauten and M. Wolter, 7/15/16
6. Hazard ID Checklist
7. Safety Assessment Document, Appendix A – Accelerator Safety Envelope, Revision 7, 3/3/17
8. FESHM 2005: Operational Readiness Clearance, January 2017
9. QAM 12080: Fermilab ESH&Q Self-Assessment and Inspection Program
10. ORC 1313: G-2 3B Laser Operation in Laser Hut
11. ORC 1272.01: EM Mini Calorimeter
12. ORC 1320: Verification of ARR punch list
13. ORC 992.01: Test of Radiation Hard Sensors for HL-LHC
14. ORC 1307: Pulsed Power Supplies at AP-30 Injection and Extraction Kickers 

Interviews
Interviews were conducted during the ORC Assessment Tripartite as a method to gather information about the efficiency of the ORC process and online tool.  Subject Matter Experts (SME), ORC Chairs, Activity Owners and External Users were interviewed as listed below:
Dave Mertz, Fermilab Electrical Safety Subject Matter Expert
Jim Priest, Fermilab Fire Safety Subject Matter Expert
Eric McHugh, Fermilab ORC Chair (Accelerator Division)
Raymond Lewis, Fermilab ORC Chair (Particle Physics Division)
Mandy Rominsky, Fermilab Activity Owner, Fermilab Test Beam Facility
Brendan Kiburg, Fermilab Activity Owner, Muon Campus g-2
Fred Gray, External User, Regis University 

Report
The effectiveness of the ORC tool and the application of the program in the Lab were evaluated by observing ORCs in the field, conducting interviews, performing document reviews, and reviewing past activities previously approved through the ORC process. 
The FSO observed various ORC reviews in the Accelerator and Particle Physics Divisions during the assessment period including those associated with Muon Campus g-2, PIP-2 injector test, experiments at the Fermilab Test Beam Facility, and IOTA source development.  The level of rigor associated with the ORC reviews was commensurate with the level of complexity associated with each of the experiments.  Applicable aspects of ESH&Q are evaluated during an ORC review.  Partial ORCs (pORC) are conducted when specific parts of a subsystem change in an experiment. Pre-ORC reviews are also requested of the ORC to expedite approval for a subsystem before the formal ORC review.  
The following ORCs were observed during the assessment period: 
· ORC-1335 on 4/21/17: The first of a series of ORC reviews for the installation of calorimeter carts #23 and #24 at g-2 experimental hall, MC-1.  
· ORC-1313:  Use of a Class 3b laser at the Muon Campus g-2 experiment on 3/24/17.  
· ORC-1355: The installation of a bending magnet at the PIP-II injector test on 3/9/17.   
· ORC-1361: Allow high voltage at the IOTA proton source in the MDB East building on 6/8/17.  
During each of these ORCs, the review team was diligent in assessing their subject areas for potential hazards.  Issues that were identified by the SMEs were remedied promptly by the Users and corrective actions needed SME approval prior to the start of experimental operations.   Users in the field were respectful of the safety culture enforced by the ESH&Q Division during the ORC reviews observed by FSO.
Noteworthy Practice #1:  Users in the field were respectful of the safety culture enforced by the ESH&Q Division during the ORC reviews and promptly corrected any issues identified by the review team.  
Interviews were completed to gather information about the efficiency of the process.  The following topics were discussed during the interviews; Roles and Responsibilities, the ORC Online Tool, Training, the ORC Process, ORC Guidelines and Improvement Opportunities.  
The role of the Subject Matter Expert (SME) as an ORC Reviewer is to provide a formal recommendation to approve or deny an experiment based on results of the ORC evaluation.   Typically two individuals fill this role in a specialized area to ensure adequate representation during ORC reviews; however, additional SMEs may participate based on the potential hazards or complexity of the experiment.  The role of ORC Chair is assigned from the Division Head and may be filled by the Division Safety Officer (DSO). The ORC Chair is responsible for coordinating the overall approval based on results of the SME Reviews as well as scheduling the ORC review among the committee and Activity Owner.  Most all SME Reviewers have backup support to complete an ORC evaluation in their absence and reviews are scheduled to accommodate individual schedules.   Scheduling the committee to perform an ORC assessment can be more time constraining than experimental deadlines, especially for experiments with custom electrical systems.  The role of Electrical Safety SME is often difficult to schedule due to availability of resources and the fact that nearly every ORC requires Electrical Safety subject matter experts.
Finding #1 (Level 3 Finding) 
The role of Electrical Safety SME is often difficult to schedule due to availability of resources and the fact that nearly every ORC requires Electrical Safety subject matter experts. The Laboratory is exploring the possibility of expanding the pool of available electrical safety SMEs to allow more flexibility in scheduling of ORCs.
The centralization of all ESH&Q personnel in 2016 was beneficial to the ORC committee and provided a larger pool of resources to be deployed during ORC reviews.  Specifically after the centralization, more radiation safety experts became available to perform evaluations during ORC reviews.  
The Technical Scope of Work (TSW) and ORC online tool is used to coordinate, document, and organize the ORC process and is continuously being updated.  The tool was designed to provide a central location for ORC members and users to review and prepare documents, gain approvals, describe hazards associated with the experiment, and engage in discussion boards for a particular ORC review.  Scheduling requests by users are made in the online tool, however planning and scheduling of the actual ORC review is organized by the ORC Chair using the method of their choice. The mechanism used to schedule ORC reviews is not consistent across the Lab and is a potential area for enhancement.  
Additionally, enhancements are being made to the online tool that will allow a user to track changes as they’re made in an ORC report.  Recent improvements in the communication of SME corrective action completion in the online tool will reduce burdensome e-mails generated through each process status change. This will give the review process more in depth detail about which Reviewer is responsible for the next level of approval or review rather than notifying the entire ORC Committee.  
While no formal training is offered to SME Reviewers, ORC Chairs, Activity Owners or Users about their role in the ORC process, a FESHM procedure was created to provide guidance on the ORC process.  The SME Reviewer role is heavily dependent on previous experience and expertise in a particular subject matter area. A training course focusing on the new online tool was provided to a large group of people including SMEs, Chairs, Activity Owners, and Users.  The class was taught by the developers of the online tool.  
The ORC process starts with the TSW.  This document is essential in identifying potential hazards associated with an experiment as it includes the detailed description of the work to be performed at Fermilab.  After submitting the TSW for approval, researchers and users work with their Fermilab point of contact to determine if their work needs an ORC review.  Each Division/Section at Fermi follows the ORC process which was standardized as a Lab wide program under FESHM Chapter 2005.  Additionally, each DSO provides support to the ORC process and is involved with the initial review of the TSW and the ORC.  This can be found under the “Getting Research Resources” tab on the Program Planning website of the Fermilab website.
Once a TSW is submitted and approved for an experiment to take place at Fermilab, an ORC is set up to review the system and determine if any changes occurred in the TSW after installation of the system.  Familiarization with the TSW and ORC request is necessary for ORC members as it provides an initial assessment of potential hazards prior to the ORC walkthrough.  The lack of organization and preparation among some ORC SMEs prior to an ORC review was discussed during the interviews.  Proper planning and preparation before an ORC will ensure the success of the committee as a whole when conducting evaluations.  
If issues are identified during the ORC evaluation, corrective actions may be documented through photos and emailed to the committee for approval.  In some instances, a repeat walkthrough may be necessary to verify corrective actions are complete.  Since the ORC review can be time consuming, the “pre-ORC” has become a popular mechanism to gain approval of a subsystem or group of subsystems prior to a larger experimental review. 
The ORC is approved after all experimental inspections are completed and the recommendations made by the SMEs using the online tool are addressed by the activity owner.  The ORC committee members were vigorous in identifying potential hazards in their areas of expertise and providing effective solutions to ensure safe operations.
Noteworthy Practice #2:  The ORC committee members were vigorous in identifying potential hazards and providing effective solutions to ensure safe operations.  The ORC as currently implemented provides an effective forum for SMEs to review experimental activities and assure their safe operation.  
The final approval authority is at the discretion of the Division Head.  ORC reviews that may potentially affect the Accelerator Safety Envelope (ASE) are approved by the Accelerator Division (AD) Head whereas other ORC reviews not involving the ASE are delegated to the AD Head’s designee (i.e. AD DSO).  Approvals are required from the AD and PPD division heads for an experiment to run in the Fermilab Test Beam Facility (FTBF) due to requirements governed by the Fermilab ASE.  A credited administrative control of the ASE, “Experiment Operational Approvals”, requires that, “The Operational Readiness Clearance…is a permit approved by the PPD Head for the commissioning and unattended operation of an experiment system or detector.”   
Finding #2 (Level 3 Finding)  
During the assessment, the process for gathering approvals of experiments at FTBF that involve the ASE was found to be inefficient for short term experiments. 
Once final approval for an experiment is granted by the ORC, an email notification is generated from the online tool to notify all involved parties. 
The ORC process relies on the honor system and assumes changes will not be made to an experiment after approval is granted. It is at the discretion of the Activity Owner if a change warrants a new ORC inspection.  For example, if a change is made in an experiment at the FTBF, the Activity Owner will review the change and determine if a new ORC request needs to be initiated.  
The ESH&Q group generated ORC Guidelines to assist users and researchers in navigating the ORC process.  The guidelines provide direction to the user on what elements in ESH&Q will be assessed during the ORC review such as Radiation, Electrical, Mechanical, Environmental and Fire Safety.  A Hazard ID Checklist offers detailed information about what specific items will be evaluated during the ORC review by the area SMEs.
The review team identified discrepancies in the guidelines that should be clarified.  Section 4.5 of the “Electrical Safety ORC Review Guidelines for Experimental Installations” lists the threshold for high voltage consideration at 50 volts.  It is unclear which regulation defines high voltage at 50 volts and above.  In the same guideline, Section 5 mentions that the use of two extension cords is allowed if they are connected in series as long as the mating connection is off the floor.  Further, the guideline also encourages securing the connected extension cords with a tie-wrap or electrical tape.  These guidelines appear to contradict what is being enforced in the field.
Finding #3 (Level 3 Finding)  
During employee interviews there was some confusion as to the specific standards being used to assess the experiment against. The ORC guidelines do not provide an all-encompassing list of standards and regulations, specifically electrical safety requirements enforced by the Lab, and are not listed in the online tool for External Users to reference while designing their experiments.   
An extensive document review was conducted by FSO and included TSW and ORC reports gathered using the online tool, FESHM procedures, and various ORC guideline documents obtained from the Fermilab docdb database.  ORC reports were selected from the online tool and are listed below for reference:
1. ORC 1313: G-2 3B Laser Operation in Laser Hut
2. ORC 1272.01: EM Mini Calorimeter
3. ORC 1320: Verification of ARR punch list
4. ORC 992.01: Test of Radiation Hard Sensors for HL-LHC
5. ORC 1307: Pulsed Power Supplies at AP-30 Injection and Extraction Kickers 
These reports were complete and provided information about the experiment and ORC review, such as who was required for SME recommendations and final approvals. Any identified hazards were clearly stated in the Hazards tab, or applicable Standard Operating Procedure (SOP), and included assessments in areas such as electrical, chemical, radiological, cryogenics, mechanical and laser safety.  The experiment location was indicated in the report, along with supporting documentation.  The signatory approval process was documented in the reports and in the online tool.
The FESHM Chapter 2005, Operational Readiness Clearance, was reviewed to determine if the process provided in the chapter was adequate.  The chapter defines the roles and responsibilities of the ORC committee members and affected users.  The FESHM procedure describes the requirements of the program and lists material outlining safety requirements that can be referenced by a user when designing an experiment.  The information in the chapter is substantial and satisfactorily describes the ORC process.  

Opportunities for Improvement
Some opportunities for improvements to the process were identified during the assessment.  A total of three Level 3 Findings were found and are summarized below: 
Finding #1 (Level 3 Finding) 
The role of Electrical Safety SME is often difficult to schedule due to availability of resources and the fact that nearly every ORC requires Electrical Safety subject matter experts. The Laboratory is exploring the possibility of expanding the pool of available electrical safety SMEs to allow more flexibility in scheduling of ORCs.
Finding #2 (Level 3 Finding) 
During the assessment, the process for gathering approvals of experiments at FTBF that involve the ASE was found to be inefficient for short term experiments. 
Finding #3 (Level 3 Finding)  
During employee interviews there was some confusion as to the specific standards being used to assess the experiment against. The ORC guidelines do not provide an all-encompassing list of standards and regulations, specifically electrical safety requirements enforced by the Lab, and are not listed in the online tool for External Users to reference while designing their experiments.   


[bookmark: _GoBack]Noteworthy Practices Observed
Two Noteworthy Practices were observed during this assessment.  
Noteworthy Practice #1:  Users in the field were respectful of the safety culture enforced by the ESH&Q Division during the ORC reviews and promptly corrected any issues identified by the review team.  
Noteworthy Practice #2:  The ORC committee members were vigorous in identifying potential hazards and providing effective solutions to ensure safe operations.  The ORC as currently implemented provides an effective forum for SMEs to review experimental activities and assure their safe operation.  

Conclusion
The ORC program was evaluated by the FSO and Fermilab in a tripartite assessment to determine the implementation of the program and the effectiveness of the process in ensuring safe experimental operations.  The ORC process was assessed by reviewing documented material, interviewing ORC involved parties, observing ORC reviews in the field and inspecting previously reviewed activities. The ORC team was observed to be diligent in assessing their subject areas for potential hazards during experimental reviews and assuring effective corrective actions were completed prior to the start of operation.   Recent improvements to the program with the generation of an online tool have increased efficiency in the review and approval process.   
Several opportunities for improvement were identified during the assessment.  These include: streamlining the scheduling process, improving communication of SME corrective action completion (status to reduce the burdensome e-mails generated through each status change), expanding the pool of available electrical safety expert resources to meet the needs of the Lab, improving the organization and preparation of committee members prior to an ORC review, creating a more efficient process for gathering approvals for experiments at the FTBF that involve the ASE, and providing an all-encompassing list of electrical safety requirements in the online tool for External Users to reference while designing their experiments. 
The following Noteworthy Practices were also observed during the review.  Users in the field were respectful of the safety culture enforced by the ESH&Q Division during the ORC reviews and promptly corrected any issues identified by the review team.  The ORC committee members were vigorous in identifying potential hazards and providing effective solutions to ensure safe operations.  
The technical depth and completeness of the ORC FESHM procedure, reports, and related documents reviewed during the assessment demonstrate the effective implementation of the process across Fermilab. The safe operations of ORC reviewed experiments in the field verify the ORC process is an effective tool used by the ESH&Q group.  

Lessons Learned
N/A
