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Final Report, Cost


��1.1 Cost (AFE)���Initial Final Variance��1.1.1 Number of Work Orders 475 498 23��1.1.2 Direct Labor Manhours 125,000 133,200 8,200��1.1.3 Total Cost ($M) 7,250 7,750 250���Comments:��The addition of 23 Work Orders to the turnaround scope caused the budget to be exceeded by 3.44%.
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��1.2 Schedule���Initial Final Variance��1.2.1 Schedule size (# of activities) 7,600 7,968 368��1.2.2 Elapsed days - Shutdown 33 34 1��1.2.3 Elapsed days - Turnaround 28 29 1��1.2.4 Lost time (weather, etc.) 1��1.2.5 Average manpower staffing 375 383 8���Comments:��Even though the scheduled workload increased, and two shifts were lost due to rain, the turnaround was completed only one day later than originally scheduled.
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��1.3 Quality���1.3.1 Testing guidelines��All field welds were to be 100% x-rayed and piping systems hydrotested.  All testing was carried out as specified.��1.3.2 Amount of rework��Rework was normal for the type of welding required, approximately in the fifteen percent range.��1.3.3 Routine repair items��Most equipment was found to be in relatively better condition than anticipated.  This kept the routine repairs lower than expected.  All required repairs were performed.��1.3.3.1 Towers and Vessels��1.3.3.2 Heat Exchangers��1.3.3.3 Rotating Equipment��1.3.3.4 Electrical / Instrumentation���Comments:��No testing was sacrificed in the name of expediency.  All rework was re-tested accordingly.
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��1.4 Inspection���1.4.1 Extent of Inspection��Inspection was carried out as planned, and resulted in the addition of 23 repair work orders to the original scope.��1.4.2 Inspected items not repaired��Additionally, the inspection effort identified several items which will have to be addressed during the next turnaround.  These are:��a) (first item)��b) (second item)��c) (etc.)���Comments:
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��1.5 Safety��1.5.1 Tagging��A comprehensive tagging procedure was implemented where all blinds required a tag signed by operations and maintenance personnel before any work was allowed to proceed.��1.5.2 Workplace tidiness��The workplace was always kept cleaned up of major debris, and nighttime illumination was kept at an adequate level.��1.5.3 Accidents��The workforce indoctrination into company safety procedures was carried out prior to allowing workers into the unit.��Number of serious injuries 0��Number of minor injuries 3��Hours lost due to accidents 0���Comments:��All minor injuries were treated on site and did not result in interruptions of the work or any significant loss of productive time.��See comments in Section 2.7 (Materials) regarding availability of buckets for bolts, etc. to maintain a safe workplace.
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��2.1 Organization���2.1.1 Philosophy��The turnaround was organized so as to provide a short and quick communications/decision link between management and the field.  This would tend to reduce the time required to detect a problem and issue instructions to correct same.���2.1.2 XXX Petroleum personnel assignments��The assignment of individuals to their respective turnaround positions was made with the specific background and experience of the specific individuals in mind.  This way their expertise played an important role in assuring the correct execution of the scheduled work.��The XXX Petroleum personnel assigned to the turnaround were:��Turnaround Manager Jim Blainsworth�Turnaround Planner/Scheduler Benny Barton�Chief Inspector Hans Baumeister�Day Superintendent Billy Joe Smythe�Night Superintendent Andres Navarro�Materials Superintendent Joey Coldwell�Safety Terence O'Hara���A complete organization chart can be found attached as Exhibit "A"��2.1.3 Contractor personnel assignments��The contractor for this turnaround was the XYZ Co., with offices in Pasadena, Texas.��The contractor personnel assigned to this turnaround were:��Chief Superintendent J.B. Wyatt�Day Shift General Foreman Neal Daly�Night Shift General Foreman Sonny Watters���Comments:��It was found that the Contractor staffing for this turnaround was adequate.
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�2.2 T/A Management Systems and Controls���2.2.1 Turnaround Management System��ATC ("Around-the-Clock" Turnaround Management System) from InterPlan Systems Inc. was used on this turnaround.  ATC was used to prepare the work order scope, manpower staffing requirements, the turnaround schedule, supervisors' "lap books", and all progress reports during the turnaround.��2.2.2 Communication/Feedback��The supervisor's "lap books" were effective in maintaining good communication between shifts and between the field and the planning office.��2.2.3 Daily progress tracking��The daily progress reports proved effective in determining the status of every work order.  The summary progress report reflected the overall progress from starting one day ahead of schedule, to completion two shifts behind the original target date.��2.2.4 Consultants assistance��InterPlan Systems Inc. personnel assisted in this effort and provided an adequate level of support throughout.���Comments:��All work orders are being revised to reflect actual conditions and requirements.  These can be reused for future turnarounds, and will also help in planning our next turnaround of an identical unit.  We expect this to result in a higher quality planning effort which should yield greater savings in total turnaround costs.
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��2.3 Staffing���2.3.1 Schedule��Staffing for this turnaround started sooner than originally planned, with a full contingent of workers on site at the start of the shut down and steam out sequence.  This resulted in an early start on many work orders, which was reflected on the daily progress report as representing one day ahead of schedule.��2.3.2 Shift length, work week��The work force was scheduled for two twelve hour shifts, seven days a week.��2.3.3 Manpower peak��The field staffing peaked at 235 men per day.  The workforce was divided as follows:��Day shift: 287 men�Night shift: 96 men���Comments:��It appears that a ten-hour shift would result in higher productivity, since the workforce would have more time to rest.  A ten-hour shift would also allow for an orderly change of shifts and give supervision time for meetings, etc. 
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��2.4 Contractors��2.4.1 General Contractor��XYZ Co. of Pasadena, Texas was the general contractor for this turnaround.  Their staff proved effective and responsive.��2.4.2 Subcontractors��Scaffolding HiClimb Inc.�Hydroblasting Spic'n'Span Cleaners�Insulating ThermoKing�Heavy Rigging Shaklee Heavy Lifts��Comments:
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��2.5 Inspection��2.5.1 General��Inspection was carried out as planned.  All planned inspections were made.  Inspection support was very good overall.��2.5.2 Extra work generated from inspection reports��Inspection reports issued during the turnaround resulted in 23 extra work orders.  All of the recommended/approved extra work was made during the turnaround.  This resulted in 8,200 additional manhours.��2.5.3 Recommendations for future turnarounds��Exhibit "I" outlines major inspection recommendations to be implemented during a future outage.��Comments:
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�2.6 Tool and equipment availability���2.6.1 Tools��Hand tool availability was good, with no work interruptions due to hand tool shortages.��2.6.2 Handling equipment��Handling equipment support was also good, with a minimum waiting time required to obtain the cranes for all scheduled work.��2.6.3 Cranes��Crane access to all work areas was good, as the unit is well laid out so that work area density does not become a problem.��2.6.4 Tool cribs��Tool crib locations proved to be effective, minimizing the distance needed to walk to get the necessary tools.���Comments:
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��2.7 Material supply��2.7.1 General��All required materials were requisitioned well ahead of time and were available as needed.��2.7.2 Gaskets, bolts, studs, etc.��Gaskets, bolts, studs and other material: no shortages, no rejects.��2.7.3 Valves, in-line equipment��All newly purchased valves were shop tested and passed before issuing to the field.���Comments:��Buckets should be provided to the field to place all bolts as they are being removed from manways, exchanger heads, etc.  to prevent accidents and facilitate cleaning of same.
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��2.8 Weather and other work interruptions��2.8.1 Weather��The weather was generally warm and sunny, with some overcast days.  Rain caused all work to be interrupted for a total of 12 hours.��2.8.2 Upsets��A chemical spill on the west end of the property caused a partial work interruption of 2 hours.��Comments:��Adequate shelter from rain should be provided so as to prevent rain from interrupting critical and near-critical work.
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��2.9 Quality of workmanship���2.9.1 Field welds ��All field welds were 100% x-rayed, and tested.  The amount of rework was in the 15% range, mostly in the alloy welds.  This is within the expected for the type of welding and other conditions prevailing in the unit.��2.9.2 Fugitive emissions��All leaking valves were replaced with new ones, previously tested at the shop to ensure the integrity of the seals.��2.9.3 Bolts, studs��All bolts and studs were replaced with new ones.���Comments:
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��3.1 Management systems and controls���Conclusions and recommendations:��1. Schedule: Field supervisors need to become more involved with the initial�schedule preparation.  In particular, they should participate�in sequencing and prioritizing all activities.��2. Progress Field supervisors must be instructed in proper "lap book" reporting�Feedback procedures, to ensure the correctness and timeliness of daily progress�reporting.��3. Daily time sheet information should be made available as soon as practical, so that manhour forecasts (Earn vs. Burn Report) can be prepared as soon as possible after the end of the shift.��4. XXX Petroleum should hire and train permanent turnaround planners.  These planners will prepare turnaround estimates and schedules and assist in the organization of future turnarounds.
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��3.2 Manpower staffing���Conclusions and recommendations:��1. Manpower staffing should follow the schedule, instead of a premature build-up.  Such premature build-up causes the schedule to become disregarded, and it becomes difficult to keep all workers productive, since they must wait on equipment and piping work to become available.��2. Staffing should be scheduled in such a manner as to ensure that at least 55% of the work will be accomplished during the first half of the turnaround.
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�3.3 Purchasing/Warehouse���Conclusions and recommendations:��1. All commodity items such as bolts, studs, etc. must be bagged and tagged and sorted on pallets, ready to be moved near the work area where needed.��2. Prior to the next turnaround, the warehouse should prepare a complete inventory of commodity items on hand, so that adequate amounts be requisitioned/purchased well in advance of the turnaround; particularly long delivery items.
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��APPENDIX N���UNIT TURNAROUND HISTORY���This unit was completed and started up on June 1978.���T/A date Outage Length Mechanical Direct Labor Cost in�work days Manhours $M��Jun '80 20 days 14 days 22,700 $ 1,750��Oct '82 22 days 16 days 27,200 $ 2,210��Jun '85 26 days 21 days 44,800 $ 3,777��Nov '88 30 days 25 days 51,320 $ 4,290��Jun '91 29 days 24 days 49,250 $ 4,305��Sep '94 31 days 26 days 62,610 $ 5,412


