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[bookmark: _GoBack]Occurrence: Burn injury during oil change
Date of Occurrence April 21, 2011
Investigation notes:
The investigation of this accident was originally performed by AD/ES&H. AD/ESH is in possession of the original photographs taken of the NM1 roots blower station.  The data below compliments and in some case is in addition to their investigation.
OCCURRENCE DESCRIPTION
It was discovered that the berm pipe between the G-2 and NM1 stub leaks. These are beam lines within the Neutrino line. The NM1 stub is located in the N01 enclosure.  The attempt was to out pump the leak. Due to the leak, the roots blower station had pumped lots of moisture.  This was indicated by the color of the oil. On April 21, 2011, two employees were assigned to change oil in the roots blower station roughing pump. This pump was evacuating the berm pipe between G-2 and the NM1 stub. One employee (Employee 1) is a reasonably new member of the Beam Lines group and the other employee (Employee 2) was on loan from another group and new to the area.
 To drain the oil, a threaded plug must be unscrewed, using an allen wrench.  The part of the pump where this drain plug was located was near and facing the wall. Once the drain plug is removed, a drain trough must be held between the oil drain hole and the drain pan so that the oil runs into the pan. 
Employee 2 looked over the task and then turned off the vacuum pump. The oil was still at an elevated temperature. He determined that if he stepped over the vacuum pump frame and shimmied himself between the frame and the wall he could better reach the drain plug (see photo 1). He was wearing short cuff nitrile gloves, instead of the long cuff nitrile gloves. He had his right arm around the inside of a vertical frame member of the vacuum station. He used his right hand to unscrew the drain plug. His left arm was in between the outside of the fame member and the wall. He was holding the drain trough with his left hand.  As he unscrewed the drain plug hot oil rushed out of the drain hole into the trough and splashed his left wrist.   The hot oil that splashed upon his wrist resulted in second degree burn.  The task was stopped. Employee 2 cleaned up and reported to medical.
The above statement is the basis of AD/ES&H’s investigation and conversation of a supervisor with Employee 2 and Employee 1.



ERROR PRECURSORS
· Overconfidence - Employee 2 wanted to be the person that changed the oil. He was interested in doing the task. He had done work like this recently, albeit not in such close quarters.
· Inaccurate risk perception – Employee 2 assumed that he would have enough maneuvering room between the vacuum station and the wall.  He had little room to move around once the hot oil was flowing out of the pump. Additionally, incorrect PPE was worn.
· Interpretation Requirements & Work Arounds -This station was in a geographic position that was significantly different (more constraining) than the others he maintained.  Lack of access to the oil drain or alternative method (see corrective actions below) motivated Employee 2 to use a work-around method to reach the drain plug.

CORRECTIVE ACTIONS INITIATED
The roots blower station attached to the NM1 berm pipe was modified by adding a ball valve and a drain line from that valve to the oil drain port of the roughing pump. The maintenance person now only has to open a valve to drain the oil into a pan. This can be performed without crawling behind the roots blower station (see photo 2).
The balance of the roots blower stations were inspected as access time allowed. The NM1 roots blower station was the only station that is located in a manner that makes service difficult. The plan is to add oil drain valves to the other pumps to make oil changes easier even though the other pumps do not have the same access constraints as the NM1 pump.
The PPE for the task was incorrect. The technicians will be informed of the correct PPE to wear.
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Photo 1, this photo shows position of person wedged into the spot where the oil was changed.
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Photo 2, shows the oil drain valve and pipe connected to the NM1 roots blower station.
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