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Occurrence: 53 Mhz cavity inner conductor No.2 dropping from fork lift
Date of Occurrence 5-23-2011 @ 11:25
OCCURRENCE DESCRIPTION
On May 23, 2011 at 11:25, an employee operating a forklift, was maneuvering cavity inner conductor #2, out of the NWA building, from the South overhead door (see photos 1 & 2). The goal was to move the cavity inner conductor from the South end of NWA outside and around the building parking lot to the North end of NWA and back inside the building. This same maneuver was successfully completed several times with a cavity outer conductor (see photo 3).
The cavity inner conductor was double ratchet strapped to a custom designed pallet. The operator picked up the cavity inner conductor, with a fork lift. The operator and assistant both knew that it was side heavy. The forklift forks were centered on the skid not under the center of gravity for the cavity center conductor. The operator then backed the fork lift up the South ramp proceeding out of the building. The cavity inner conductor was approximately 3 feet in the air. The steering wheels of the fork lift rolled over transition from flat floor to ramp (see photo 4). Once the fork lift steering wheels started up the ramp, the load shifted. The operator saw this. The assistant did not. The operator continued backing the fork lift up the ramp.  At the top where the concrete ramp transitions into pavement, there is an uneven surface. There is a half inch deep one inch wide groove between the concrete and pavement (see photo 5). As the fork lift steering wheels crossed this groove, the forklift jarred a little, and the cavity inner conductor shifted again. This resulted in the cavity inner conductor and pallet tipping towards the heavy end and off of the forks. The cavity inner conductor landed on the ground upside down. The pallet, still attached, was sticking upwards.
After the cavity inner conductor fell, the operator got off the forklift. He then went into NWA to get help. He got two assistants. They connected a strap to the pallet. Then, they placed this strap around the cavity inner conductor, and then to the rear of the forklift. The operator slowly pulled on the strap with the forklift until the cavity inner conductor rolled over on top of the skid. He then picked the cavity inner conductor up again with the fork lift. This time the center of gravity for the cavity center conductor was more centered on the forks.  He then drove the cavity inner conductor down the ramp back into the South end of NWA. No photographs were taken of the damaged cavity that day. However subsequent to the day of the incident, photos were taken of the damaged cavity (see photos 6-9). Project management was contacted after the cavity inner conductor was back in the building. 
The above statement is the combined responses of the forklift operator Employee 1 and a team member.

ERROR PRECURSORS
· Time pressure & Work Around
The project is behind schedule by many months. The sense of urgency is apparent on a daily basis.
The reason why the cavity inner conductor was taken up the ramp backward is due to the congestion at each end of NWA, and throughout the building. NWA is a multi-use vacuum facility. The operator did not have the ability to turn the lift around at the bottom of either ramp. The path through the building was blocked with different pieces of vacuum equipment under test. The operator used backing up the ramp as a method to solve this problem as it had been successful with cavity outer conductors previously.
· Interpretation requirements & Unfamiliarity with task / first time, 
This particular forklift was not the fork lift of choice to negotiate the ramped driveways at the South and North roll up doors at NWA. The fork lift chosen had adequate capacity to lift the cavity inner conductor and outer conductors, but had ground clearance was very close to scraping or would scrape with a heavy enough load. A fork lift with higher clearance that is normally used for heavy lifts on these ramps was not available because it was at another building. The operator was not familiar with this work area (NWA) since he was newly assigned to this location. However, even if the appropriate forklift had been available, it could not have been used since its forks do not fit in the custom pallet.
The operator had to determine which of the pallet forklift pockets to use. The pallet was not marked to indicate which pockets to use.
· Lack of proficiency / inexperience
The operator was assigned to the task due to his extensive work in cleaning ultra high vacuum components. He has been qualified to operate a fork lift. However, in his previous assignments he did not use a forklift very often. Although he was qualified by classroom room standards, he was not very experienced.
· Assumptions & Indistinct problem-solving skills
The reason that the operator was successful in moving a cavity outer conductor up and down the ramps was that the center of gravity of this cavity part on the pallet was centered between the forks of the forklift. The successful past experience of moving the cavity outer conductor led the operator to move the cavity inner conductor in the same manner.
· Confusing displays/controls
The pallet that was designed to carry the cavity inner conductor did not fit the appropriate forklifts available at the handling locations (NWA and Cross-Gallery, High Bay).
There is no indication on the pallet as to where to locate the load on the pallet or in what direction. The cavity inner conductor was substantially side heavy, but was not marked.
CORRECTIVE ACTIONS INITIATED
The following actions have been taken to correct the actions listed above:
The congestion at NWA has been reduced to the point where the operator can turn the fork lift around in the building. All operators at NWA will be instructed not to back the fork lift up the building ramps with a cavity inner/outer conductor on the forks. The path has been reasonably cleared through the building to transport a cavity on a wheeled cart or a forklift.  The preferred method is to move the cavity inner/outer through the building. Although there are power cords across the path, they can be lifted over the wheeled cart carrying a cavity conductor.
The uneven surface in the floor at the South door will be repaired. This will allow a smooth surface for the fork lift to drive over. This may take some time. In the mean time, the forklift with higher ground clearance, purchased to negotiate these ramps, will be used. A demonstration is requested to determine effectiveness.
A senior level individual has been assigned the task of supervising the entire Cavity cleaning, packaging, and handling process at NWA. Another senior level individual has been assigned the task to supervise all cavity moves to and from NWA and lifting. These individuals for this project report to project management. If one or the other is not available then the responsibility lies with the NWA group leader and area manager who is aware of the hazards of both the building area and the work being performed. No work shall continue or be initiated unless a clear understanding of how to correctly and safely accomplish the task.
The pallets to handle the cavity inner and outer conductors are being reviewed by engineering.  A re-design will be necessary so that the cavity inner and outer conductors fit the pallets and the forklifts at NWA and the Cross Gallery. Features will be incorporated to minimize mis-interpretation. The operators will be shown how to use them.
Weekly tool box meetings have been initiated to discuss project updates, milestones, training issues, and concerns. The additional information and weekly planning should help make the work more efficient thus reducing the time pressure of this task. Communication emphasizing safety (personnel and equipment) over schedule will be increased through these meetings. Tool box meeting attendeess include all members assigned to the project by Mechanical Support Department.
The operator will be given the time and tasks to hone his forklift skills.



Note: This is edition number two, dated 8-17-11. In the section, corrective actions initiated. The first paragraph, sentence three and four were edited after the fact by DBA to reflect that moving the cavity conductors through the building on a wheeled cart or forklift is the preferred method. [image: C:\Documents and Settings\augustine\My Documents\Active Files\Accident Investigations\Cavity Inner Conducter on pallet before mod..jpg]
Photo 1: Cavity inner conductor strapped to pallet. Note that this is not the cavity inner conductor or the pallet that fell. It is different piece that is similar to the one that fell.
[image: C:\Documents and Settings\augustine\My Documents\Active Files\Accident Investigations\NWA South Door.jpg]
Photo 2: South Door and Ramp at NWA. The North Door and Ramp are similar enough to be considered the same.
[image: C:\Documents and Settings\augustine\My Documents\Active Files\Accident Investigations\Outer Conducter.jpg]
Photo 3: Photo of a Cavity Outer Conductor.
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Photo 4: Photo of transition from flat floor to ramped driveway.
[image: C:\Documents and Settings\augustine\My Documents\Active Files\Accident Investigations\Transition of concrete ramp to pavement with lump.jpg]
Photo 5: Photo of transition of concrete ramp to pavement at South door. This is the approximate spot where the cavity inner conductor fell.
[image: C:\Documents and Settings\augustine\My Documents\Active Files\Accident Investigations\DIC1.jpg]
Photo 6: Heavy end of the cavity inner conductor. The mark on the cavity is where it contacted the paved parking lot surface.
[image: C:\Documents and Settings\augustine\My Documents\Active Files\Accident Investigations\DIC5.jpg]
Photo 7: Surface flattening on the part that struck the ground after the cavity inner conductor flipped over.
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Photo 8: Dents on the surface of the damaged inner conductor.
[image: C:\Documents and Settings\augustine\My Documents\Active Files\Accident Investigations\DIC8.jpg]
Photo 9: Abrasions on the cavity inner conductor side from contact with the paved parking lots surface.
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