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Equipment reviewed:
Block Pivoter and Dunnage Towers

Review team:
Eric McHugh – Chairperson
Mike Matulik – Electrical
Jim Priest – Fire and life safety
Leonardo Ristori – Mechanical
Andy Stefanik – Mechanical
Bob Woods – Mechanical

Block Pivoter and Dunnage Towers
The Block Pivoter was operated in a limited fashion for the review team.  The Block Pivoter was operated forward and reverse for about 10 feet and raised from a vertical position to the table position.  The block pivoter was also lowered to about 45 degrees from horizontal, stopped and returned to the table position before being lowered one last time.  We were able to view the transport of the front middle dunnage tower and the sliding of the dunnage towers into position under the table using a forklift and an articulating boom lift to secure feet on the jacks at the top of the tripods.

Issues that need to be addressed prior to operations:
1. Address the fall protection issues around the perimeter of the pivoter table on the north and west sides. There are plans in place to address the gaps between the table and the fixed walkways.  The committee is concerned that though the gaps may be reduced in the current plan there still may be a gap large enough for tools or parts to drop through and injure personnel working on the floor of the pivoter pit or cause injury by stepping into the gap. Verify the gap between the east side of the table and the fixed fencing meets final requirements..
a. Fall protection grating has been added since this review.  The area below the pivoter will be roped off during block construction, to reduce the hazard of falling tools or parts.  The east side gap was tested during the commissioning on the week of 4 June 2012, and found to be adequate.
2. The operators seemed fairly knowledgeable of the pivoter operations, though the operators indicated that they needed more formal procedures and access to procedures and drawings essential for the operations of the pivoter.  This documentation should be created and made accessible to the operators if they are not already.  
a. Operators had access to the draft operating procedure.  Procedure was available at the time of the review both on the NOvA document database and as a hard copy downstairs at Ash River.  The operating procedure is available as Nova document 7278.  
3. A checklist that can serve as a daily log of operations and observations should be kept similar to the glue machine.  This operation may be done infrequently and a checklist may serve as an important reminder for the many critical steps.  Understand and document any periodic maintenance that must be done.
a. The operating procedure is written in checklist format.  This pivoter will not operate frequently, so it has different issues than the adhesive dispenser.  A maintenance program will be written and followed.
4. Improve communications between the spotters and the operator.  The operators indicated that sometimes it is difficult to hear the spotters while operating.  The operators suggested ear muffs with communication capabilities.  
a. Radios are being considered for this.  The commissioning run did not use them, and experience showed that they are not absolutely necessary.  They might improve operations however, and will be considered.
5. Currently I-beams serve as the rear most stops for the pivoter.  Engineered stops must be installed.
a. This has been done.  
6. Clarify operations and procedures; block pivoter operations (stated in #2), dunnage tower shuffling and movements to place pivoter in the vertical position with come-a-longs.
a. Operations will be described in theassembly procedure (Nova 7541) and its references.	Comment by Eric McHugh: Procedures for pivoter operations and dunnage tower dance are not currently called out in this document and it is questionable if this would be the correct document for those complex procedures.  
7. Understand failure modes of hydraulics when near or traversing over dunnage towers.  The committee is concerned with the consequences of any incidental contact with the dunnage (i.e. power outage during the clearing of the towers in the tabled position) towers (pivoter or industrial equipment) or contact due to a failure of the pivoter hydraulics.  It was not clear to the committee if the dunnage towers were to be bolted down at all times except when sliding into and out of position
a. Specific case of a power outage or motor failure during the operation of transversing over dunnage towers. Suggestion could be to have auxiliary power for pivoter motors and/or a lock mechanism for the cylinders to prevent their descent while dwelling over the towers.
i. Failure modes of the hydraulics are understood:	Comment by Eric McHugh: What are the consequences and procedures to follow during such failures? 
ii. Drive stops on loss of power.  
iii. Kneeling cylinders stop moving (including moving in synchronization) upon loss of power.  
iv. Pivot cylinders stop moving on loss of power.  
The towers will not be bolted down when the pivoter passes over them.  Auxiliary power for this system is not practical, and is not planned.  We avoid pivoter operation during periods of inclement weather, when power reliability is reduced.
8. Understand the forces acting upon the module during a sudden stop of the pivoter at the maximum speed of travel.  It was indicated to the committee that the angle of the table during travel was enough to prevent the module from tipping.  The exact angle of travel did not seem to be known.  This should be incorporated into procedures and the angle should be easily verifiable by the operators.  
a. This is understood.  For the maximum design speed of 1 foot/sec., the critical angle for tipping the block after an instantaneous stop is about 0.6 degrees.  The operating angle for driving will be no less than  5 degrees.
9. It was unclear to the committee what the significance of the maximum lateral load the dunnage towers could sustain when bolted with all 12 anchors as indicated in note #7280-v1 (1833 lbs). The towers could come in contact with several pieces of equipment, each able to exert different forces and moments (scissor lift, assembly table, crane, fork lift,…). Which collisions should the anchored bolts be able to sustain? An observation of the use of an articulating boom lift near an unbolted dunnage tower raised this issue. Leonardo estimates the force necessary for tipping an unbolted tower to be F> (37.5” / 240”) * 4100 = 639 lbs. Where 4100 lbs is the weight of a tower. If the tower is bolted, the force increases by only 631 lbs in the case of one bolt per foot. We observed that only one anchor was installed out of the 4 available positions under each of the three feet of a tower.
a. Towers are bolted to the floor.
b. Articulated boom lift has been removed from the floor.
c. Standard operating practice prohibits driving of sissors lift into the towers with sufficient force to affect tower position.  
d. 
10. The top pieces currently placed on top of each tripod (see picture below) are loose and only retained by a ½” lip. These pieces should be bolted to the table. The towers should not be slid with the top pieces lying on top of the tripods unless they are secured to the tripod so they can’t inadvertently fall to the floor when the tower is being dragged. The same goes for any shim that might be added on top of the top piece.
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	All shims will be welded or otherwise securely fastened.

11. The committee noted that the raising of the table created some pulsation in the hydraulic system.  This pulsation was also present during the lowering of the table.  The reason for the pulsation needs to be understood and remedied if necessary.  The method for lowering the table is normally done via the hydraulic system.  The operator noted that the system is not functioning properly and an auxiliary ball valve was used to drain the hydraulic cylinders to lower the table.  The operator noted that the existing ball valve is not ideal for this operation even as a secondary method of lowering the table.  
a. A suggestion was made to replace the auxiliary ball valve with a needle valve or other suitable control valve, such as a v-ball, valve that could assist with the regulation of the hydraulics.  The valve could also have a maximum position that the operator could open to and obtain the maximum speed required.  The auxiliary valve should also have provisions for a lock and tag for the closed position.
b. Pivot system has been purged of most of the air responsible for the pulsation.  Additional means of venting air are being implemented.  
c. Existing manual hydraulic ball valve has been shown sufficient to allow slow, gentle, non-pulsating lowering of the table.  
d. Position of the manual valve is specified in the operating procedure; locking mechanism is not needed..  
12. Pallet retention bolt removal procedure should instruct personnel to not put any part of their body between the pallet tube and the floor because of the crushing hazard..  
a. This will be included in the procedure
13. The wiring diagram for the Block Pivoter shown in drawing number 489097 (NOvA docdb # 7099) is incomplete.  The length and gauge of the wire in the cable reel is not indicated.  In addition, the identified gauge of the wire used in the system appears to be inconsistent with both Fermi guidelines and the NEC (Table 310.15(B)(16)).
From the 480V / 400A breaker, the wiring diagram indicates that 3/0 cable (rated at 200A) is used.  The NEC suggests that 600kcmil cable (at a minimum) be used for 400A.  The drawing indicates that 175A fuses are used in the disconnect and that 1AWG wire is used to both the Drive Wheel Power Unit and the Pivot Cylinder Power Unit from the 480V Power Terminal Box.  There is no indication that fuses are included in the 480V Power Terminal Box for these loads, so they see the 175A fuses.  1AWG wire is rated at 130A, well below the rating of the fuse.   Please provide an accurate and complete wiring diagram for power distribution for the Block Pivoter as implemented.  Also please provide Engineering justification for the choice of wire gauge used in the system if the wires used don’t meet the recommendations in NEC Table 310.15(B)(16).
	This turned out to be a non-issue.  The wiring diagram was accurate and the wires were sized correctly per the NEC code.  Once the electrical member of the safety review committee learned about whole NEC, including article 430.53 this issue went away.  Wiring diagram was updated with notes to point reviewers to the applicable sections of the NEC

Recommendations
1. A suggestion was made to incorporate an observer to watch the pivoter operations that is not involved with the operation.  This would make another set of eyes available to watch for positioning, etc.  
a. This will be included in the operating procedure.
2. The circular handle on the adjustable pressure valve in the pivoter cylinder hydraulic circuit has been wired to prevent adjustment and damage to the system.  It was noticed that the wire had too much play to prevent movement of the valve.  The committee recommends a more positive control to eliminate the possibility of inadvertent adjustment of the valve, such as removing the handle. 
a. Adjustment of the pressure relief valve mentioned will not damage the system.  Tie wire is sufficient to prevent accidental adjustment.  
3. To avoid bolting-unbolting operations at the tower feet, increase the resistance to tipping and facilitate the sliding of the towers, one could implement a linear rail system instead of a winch + bolts system.
a. This was considered and determined to be un-necessary.  The simpler, less expensive solution is sufficient.
4. A limit on the speed/thrust of the equipment coming in close encounters with the towers could be implemented to avoid operator errors resulting in collisions that would cause tipping of the towers. This limit would also help defining a requirement for the anchorage of the towers to the floor.
a. Our procedure will include an observer for each tower, to prevent inadvertent contact.
5. It is clear that the presence of the front-central tower generates the need of a much more complicated “shuffling” including craning operations. With reference to note #7069-v2, it looks as if the central tower could be avoided and still have vertical deformations of the table that are within the requirements. This would limit the handling of the towers to sliding only, as the table could clear the lateral towers in their normal location.
a. We will consider removing this tower after we have gained experience with the fully loaded table.
6. If the jacks on top of the towers could have a larger travel, all sliding operations would not be necessary. If the jacks could be operated from the floor, one could avoid having to send an operator all the way up to the top of the towers. This would avoid the need of a scissor lift in the vicinity of the towers.
a. We will consider this.
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