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Report


Scope: 
The goal of this assessment was to review the Facility Engineering Services Section (FESS) Facility Maintenance (FM) group Work Planning and Control (WPC) program to ensure that they follow the safe work practices prescribed in Fermilab’s ESH Manual (FESHM), and secondly, to provide an opportunity for other laboratory working groups to learn and address potential deficiencies within their own organizations.

This assessment explored the current practices utilized by FESS Operations work planning staff, the effectiveness of these practices, and recommend practices for improvement of the process. Content evaluated included, but was not limited to, job walkdowns, Hazard Analysis (HA) creation and content, pre-job briefings, and duty assignments. The evaluation compared the current system to the requirements of FESHM 2060-Work Planning and Hazard Analysis.


Criteria/Requirements:
· FESHM 2060 – Work Planning and Hazard Analysis
· FESHM 2100 – Fermilab Energy Control Program (Lockout/Tagout)
· QAM 12002 – Fermilab Quality Assurance Program


Documents Reviewed:
· FESHM 2060 – Work Planning and Hazard Analysis
· FESS HA 18-0435 VL06 – Check & Replace Air Compressor
· SIPOC Diagram – Schedule Compliance
· FESS Procedure 5004.00 – FESS Work Request Processing
· FESS Procedure 5102.00 – FESS/Operations Lock Out/Tag Out Procedures Padlocks and Tags
· FESS Procedure 5102.05 – Lock Out/Tag Out Procedures for Pumps (ICW, LCW, CHW, Domestic, Sanitary, & Pond Water)


Other references:
· NLDC ESH Working Group WPC Output Best Practices White Paper


Report:
[bookmark: _Hlk3376476]The assessment team began by conducting interviews with crucial members of the FESS FM group, discussing the operations from the time a corrective call comes in to work central, or a Preventive Maintenance (PM)/Inspection ticket is created, to the field execution of that work order by craft personnel.  In preparation for this review, the training records of all FESS FM employees were reviewed to understand the completion rate of the new Work Planning and Hazard Analysis course (FN000628/CR).  Ten of 12 electricians, all 13 mechanics, 1 of 3 CUB operators, all of the planner-schedulers and their supervisor, and the department head have completed the training.  The operations manager has not completed the training, and the Building and Support Systems Manager did not have it identified as part of his Individual Training Needs Assessment (ITNA).

The Operations Maintenance group reviewed the procedures utilized in work planning.  It was discussed that the planning and scheduling group is under the supervision of the Building and Support Systems Manager, while the crafts people are under the supervision of the Operations and Maintenance Manager.  The two groups were split 4 years ago to address the need for the craft persons to spend a larger portion of their time performing field work rather than time spent creating HA’s.  FESS believes that the planner-schedulers have the required experience in the field and are qualified to plan tasks. Communication appears to be quite fluid between the two groups, as the supervisors have weekly planning meetings in which the daily work tickets covering the jobs are shared by the planner-schedulers.  The Suppliers, Inputs, Process, Outputs, and Customers, (SIPOC) diagram that highlights the approach that planning and scheduling is moving towards should help strengthen FESS’s work planning process.    

[bookmark: _Hlk3376502]The creation of an HA is dependent upon the criteria listed in the appendix of FESHM 2060 - Work Planning and Hazard Analysis, and the experience of craft workers. Currently, PM’s and inspections do not get HA’s, but correctives get an HA after they have been walked down by either the crafts person, supervisors, or planner-schedulers.  According to an interviewee, the planner-schedulers are not staffed sufficiently to be able to walk down all jobs, but they are walked down on an ad-hoc basis.  It is management’s expectation that craft persons will give feedback to the planner-schedulers for updating HAs if the HA is not consistent with field conditions.  It was found that the feedback on HA’s is not always entered into the database, frustrating employees when the same information must be repeatedly communicated.  Although it is required that planner-schedulers walkdown jobs that require an HA, not all jobs are walked down by planner-scheduler when there is not an HA in the database.  It is expected (by the planner-schedulers) that the crafts are walking them down when they receive the work orders.  The crafts do a good job of recognizing hazards and informing the planner-schedulers when tasks cannot be performed without an HA.  If scope creep is encountered, an HA is created if necessary, or the work is rescheduled.  Shift workers do not always have an HA, and do not have the ability to create one when needed, so the job does not get completed.  

The current HA database resides in FileMaker Pro, a system that FESS’s current management would like to replace with the lab’s standardized database.  It would be beneficial to embed an HA into the FAMIS app or create a field version that shift crews could use.  

Another issue is that information gathered during initial corrective calls is not governed by a standardized process.  It usually depends on the caller’s familiarity with equipment, understanding of the English language, the call taker’s ability to understand what is being communicated, and what eventually gets written down.

The HA’s that are handed out are more generic, procedure-like documents and are not job specific.  They contain unnecessary “boiler-plate” information that is irrelevant to the assigned job.  It would be beneficial to transform these standardized processes into procedures that are reviewed annually instead of handing the same craft person the same HA multiple times a week. 
 
FESS’s current LOTO procedures are generic and highlight LOTO needs for operational tasks so that they are relatable to different types of equipment (LCW, ICW, CHW, etc. pumps).  These procedures, however, are not building or task specific and individual circumstances may often present different hazards that need to be analyzed and mitigated.  More specific HA’s need to be created for more involved tasks, thus requiring a review of FESHM Chapter 2060’s appendix to determine when a written HA must be created.  

FESS FM’s LOTO procedures get reviewed based on the LOTO training materials review period which occurs every 3 years, and not annually as prescribed in FESHM 2100.  A review of 2 FESS procedures revealed that there was not a standard review and update period or a document prescribing a review and updating period, which is clearly inconsistent with Fermilab’s document control procedures.  The LOTO procedure 5102.05 had not been reviewed on an annual basis prescribed in FESHM Chapter 2100, Section 4.4.  It was also found that HA’s are not reviewed on a routine basis to ensure that they are effective and accurate.  It would create a stronger program to initiate a formal post-job review process between the craft persons and supervisors to gather and communicate feedback, thus creating an informal lessons learned program for future work.  

The blue lock LOTO program utilized by FESS FM is for equipment protection, not personal protection.  The program, and utilization of it, needs a review based on feedback that personal locks are not always applied on top of blue locks.  This program was identified as needing a closer look by the ESS tripartite of Fermilab’s LOTO program in FY 2018.  Electrical work permits utilized by the FM group are developed by supervisors or planner-schedulers and then get reviewed and signed off by the high voltage group.
  
There were issues identified with the stockroom not having parts, or jobs being issued without checking to see if parts are available.  Several interviewees expressed that this issue was not as bad in the past when operations had their own stock room.  An opportunity to fix some of these challenges would be to change minimum quantity counts in the parts system to trigger an alarm to reorder parts.   There have also been procurement hurdles complicating the available backup stock for sensitive equipment. Procurement insists on ordering like equipment at a cheaper price instead of ordering an exact replacement.  For example, an issue with parts is ordering water heaters with magnesium anodes, causing the crafts to have to install a water heater, then return to install an aluminum anode when the original fails.  

Another issue brought to the team was that assigned routine PM’s are issued too close together.  To expand, monthly PM’s are sometimes being issued within weeks of each other, or two semi-annual inspections are being issued within a couple months of each other.  

Supervisors work on a flex schedule, covering supervisory duties for each other.  When there are multiple supervisory absences, not all jobs get discussed prior to issuance, creating a known, but acceptable weakness in the supervisory oversight staffing abilities.

There was also a collective belief that the crafts are short-handed, especially in the area of electrical technicians, contributing to the amount of back-log in the work schedule.  The current back-log is at 14 weeks for electrical work and 10 weeks for mechanical work.  Of the work tickets issued, 70% of them are for PM’s or inspections, while 30% are for correctives.  The work is completed with a staff of 12 mechanics, 10 electricians, and 2 supplemental contractors for HVAC.  A severe injury/illness or retirement(s) would further increase backlogs.  The planner-schedulers do their best, but resources limit the ability to create dual craft teams most times. 

Transfer of the jobsite between crafts is inconsistent.  Sometimes the communication runs through supervisors, sometimes between craft persons.  This creates the need for an efficient handoff between the crafts, and it was admitted that the handoff between crafts on jobs could be better documented and formalized to increase the efficiency of the group. A crumbling infrastructure in the aging facility, coupled with a limited (flat) budged have also been an impedance on the operations staff.  As things break, they become costlier to repair or replace, taking away from budget funds that could be utilized in other places.  The flat budget also hampers the ability to hire new staff since current employee increases consume budgetary increases and does not allow an increase in operation and maintenance (O&M) funds to maintain the campus.  There is currently a need and an opportunity to mentor new employees before institutional knowledge retires.  It was stated in one interview that there is a potential for another CUB near miss to occur again, with multiple instances of look-alike equipment existing, and no resources to audit the site and mitigate the risks.  This near miss occurred when 2 electricians performed LOTO for a specific pump motor, and un-wired an identical, adjacent motor that had incorrect labeling on it.

Changes to buildings are tracked via the Fermi Design Review, but not always communicated to the planner-schedulers.  When new, never performed jobs are called in, it is expected that the planner-schedulers walk the job down.  New buildings are also walked down when they are handed off through the beneficial occupancy process.  Equipment is labeled, and building is assessed for hazards. There is not effective management of change on equipment configuration or building changes.  Single Line Electrical Drawings (SLEDs), blueprints, cut sheets, and manuals are not always utilized or available.  There is also a confusing filing nomenclature, making file locating difficult, and not everyone has access to the files electronically.  Equipment in certain buildings is not getting entered into the system when changes are made by Divisions/Sections, also making tracking difficult.  FESS is in the process of creating a high-level facilities manual that will reference desk procedures to complete tasks in the maintenance cycle of a facility, which will strengthen the process for building managers to document their changes.  It was also found that management believes that desk procedures are not updated often enough.    

In summary, based upon the document and training review, and employee interviews a general theme of a deficiency in employee accountability at all levels is apparent.  There were managers who had not completed their required Work Planning and Controls training or who did not have the required training properly identified.  Several employees were also noted as deficient with completing the training course.  Numerous individuals said that HA’s are not read, only signed, because the documents are repetitive and not task specific.  The work planning process is understood, but not fully adhered to in accordance with the requirements found in FESHM.  There is clearly an opportunity for FESS management to be more involved with the work planning process and drive the message of proper work planning efforts.  


Opportunities for Improvement:

	Documentation:
1. Create a documented process to update HA’s with feedback from the field, along with a post-job supervisory review to ensure that field conditions are transferred to future documents.
2. Formalize the Suppliers, Inputs, Process, Outputs, and Customers, (SIPOC) diagram into a FESS document/procedure.
3. Transform existing HA’s for routinely performed and frequent jobs into procedures that are updated and reviewed annually instead of handing the same craft person the same HA multiple times a week. 
4. Create a procedure that outlines the efficient handoff of jobs between the crafts and supervisors.
5. Standardize the nomenclature of engineering files and create a key to assist personnel who access these files.  This opportunity includes a centralized location that stakeholders have access to.   
6. Create a document highlighting the document control procedures within FESS.  This includes standardized format, review period, and approval signatory designations.
7. Create a document to delineate the responsibility of HA’s developed by the scheduling and planning group and those developed by craft personnel. 

Operations:
8. Merge and eliminate the current HA database that resides in FileMaker Pro with the lab’s standardized database that is being utilized by the rest of the lab.  
9. Embed a field HA into the FAMIS app or create a field version that shift crews could use.  (This should be rectified by the new WPC tool being created by ES&H).
10. Create a standardized process to document information gathered during initial corrective calls.  
11. Create more specific HA’s for more involved tasks, including evaluating tasks covered by procedures, consulting with the FESHM appendix to determine when a written HA must be created. 
12. Increase efficiency of the craft persons through material verification processes. 
13. [bookmark: _GoBack]Add priority rating values to FAMIS for due dates on longer length PM’s (Quarterly, Semi, Annual).   Ensure that policy documentation exists on superseding and scheduling PM work. 

Miscellaneous: 
14. Review, critique, and bolster the FESS Blue Lock equipment safety (configuration control) program, in part as a follow up to the ESS tripartite of Fermilab’s LOTO program in FY 2018.  
15. Change minimum quantity counts in the parts system to trigger the reordering of essential/frequently used parts.
16. Evaluate the level of supervisory oversight needed to effectively perform work considering current management work schedules.


Best Practices Observed:
1. While a craft person is performing a job, and scope creep is encountered, an HA is created if necessary, or the work is rescheduled.
2. Electrical work permits utilized by the FM group are developed by supervisors or planner-schedulers and then reviewed and signed off by the high voltage group.  Any high voltage work performed cannot be performed with out the authorization, and in most cases, presence of one of the high voltage team members.



Lessons Learned:



Non-Conformities




	Date:
	Location:
	Title:
	Description:

	02/01/2019
	
	Completion of required training
	There were several employees who were identified as past due for the required Work Planning and Hazard Analysis course (FN000628/CR).  

	02/01/2019
	
	Document control procedure creation
	FESS procedures did not contain a document review and update schedule, which is inconsistent with Fermilab’s document control procedures.  

	02/01/2019
	
	Annual required LOTO procedure review
	The LOTO procedure 5102.05 had not been reviewed on an annual basis as prescribed by FESHM Chapter 2100, Section 4.4.
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