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HL-OP-055 (psm)

REMOVAL AND INSTALLATION OF

HOT CELL MANIPULATORS

1.0 Scope

This procedure applies to the removal and installation of any of the Hot Cell manipulators within Building JN-1 using the manipulator cart or a forklift

2.0 Purpose
The purpose of this procedure is to establish the requirements, responsibilities and procedures for the safe and correct removal and installation of the Hot Cell manipulators.  It implements the requirements of DD-90-01, Surveillance and Maintenance Program Plan (see Reference 3.1.1).
3.0 References and Definitions
3.1 References
3.1.1 DD-90-01, Surveillance and Maintenance Program Plan
3.1.2 HP-AP-1.0, Issue and Use of Radiation Work Permits

3.1.3 HS-OP-001, Completion of the Industrial Safety Checklist
3.1.4 QD-AP-5.2, Work Instructions
3.1.5 WA-OP-020, Waste Separation, Segregation and Characterization
3.1.6 PR-AP-17.1, Operation of the Project Management System
3.1.7 CRLD-1003, Installation and Removal Cart Operations Manual
3.2 Definitions
3.2.1 Project Manager – The BCLDP Manager who is functionally responsible for the completion of the project activities.

3.2.2 Task Leader – The supervisor or supervisors assigned to oversee the activity.

3.2.3 Remedial Action Manager – The BCLDP Manager assigned the responsibility for overall management of the remedial project activities at the facility.
3.2.4 Field Operations Manager – The BCLDP Manager assigned the responsibility for the waste management and characterization project activities at the facility.

3.2.5 Technician – The person or persons assigned to execute the task, who have met all of the training and experience requirements to perform the task under the conditions set.

3.2.6 HP Technician – The person assigned to the task to perform Health Physics functions and monitor the exposure of all persons participating in the task.

3.3 
3.3.1 
3.3.2 
3.3.3 
3.3.4 
3.3.5 
3.3.6 
3.3.7 
3.3.8 
3.3.9 
3.3.10 
3.3.11 
4.0 General
4.1 Equipment, Tools and Materials

4.1.1 Manipulator cart
4.1.2 Set screws for master jack
4.1.3 Jack handles

4.1.4 Slave jack

4.1.5 Hand tools

4.2 Special Safety Practices

4.2.1 Staff will follow the recommended safety practices and equipment on the Industrial Safety Checklist.
5.0 Responsibilities
5.1 The Project Manager or designee shall assure that all personnel assigned to the project have been trained in this procedure, that their qualifications have been documented and that:

5.1.1 A Work Instruction (Reference 3.1.4, Form DDO-104) has been prepared, approved and issued, if required.

5.1.2 An Industrial Safety Checklist (Reference 3.1.3, Form DDO-195), has been prepared, approved and issued, if required.

5.1.3 A Radiation Work Permit (Reference 3.1.2, Form DDO-105) has been prepared, approved and issued, if required.

5.1.4 A Waste Management Checklist (Reference 3.1.5, Form DDO- 164) has been prepared, approved and issued, if required.

5.2 The Task Leader or designee will assure that:

5.2.1 Project activities and schedule are coordinated with other projects.

5.2.2 Applicable procedures are followed.

5.2.3 Industrial Safety Checklist is followed, if applicable.

5.2.4 Work Instruction is followed, if applicable.

5.2.5 Required documentation is completed and included in work instruction package and work package is closed and submitted to Project Records in accordance with PR-AP-17.1 (see Reference 3.1.6).

5.2.6 Work activities are coordinated with the assigned HP Technicians, and instructions of HP Technicians are followed.

5.3 The Remedial Action Manager or Field Operations Manager is responsible for the success of the project; and ensures that project is being coordinated with other ongoing project activities.

5.4 The Technicians are responsible for the correct performance of this procedure in full compliance with the Work Instruction (if applicable), Industrial Safety Checklist (if applicable) and Radiation Work Permit.  The Technicians are responsible for the coordination of their activities with other assigned staff or others working within the area.

5.5 The HP Technicians are responsible for execution of the Radiation Work Permit.  It is further the responsibility of the HP Technician to ensure the radiological safety of all assigned to or monitoring the activity.

6.0 Procedure
NOTE

This portion of the procedure uses the Manipulator Cart (MC) for removing and installing the manipulators.  If the MC cannot be used, then a forklift will be necessary.  Attachment 1 to this procedure is to be used for removing and installing manipulators using a forklift.

NOTE
The MC is used the same way for all the manipulator models, except the Gs and 7s where a separate hardware item is attached to the master handling fixture.  This is addressed in the following steps.

6.1 Removing the Manipulator from a Manipulator Port

NOTE

The arm bags for the manipulators at windows 2, 6 and all windows in the MTC are attached to the manipulators.  For these manipulators, the manipulator is pulled out until the arm bag is visible, the arm bag is then cut off and pulled back into cell to be treated as in-cell waste.  A new arm bag is installed after the manipulator is repaired.  The arm bags for the other manipulators in JN-1 are attached to the cell wall.  For these manipulators, the manipulator is pulled  out leaving the arm bag in the cell connected to the cell wall.  This allows the arm bag to be reused.

6.1.1 Prepare MC using Reference 3.1.7.

6.1.2 Remove fingers on models 8 HD & E HD or remove hands from models 8, E and G.

6.1.3 Orient and align MC under arm to be pulled and raise lift to within 3 to 6 inches of master hand, then set the floor lock on the lift cart.

6.1.4 Raise master handling fixture to fit securely under master yoke using the master jack assembly.  For the Gs and 7s, attach special bracket to master jack assembly.

6.1.5 Secure the master handling fixture to the arm using set screws, and engage the longitudinal lock on the master jack assembly.

6.1.6 Raise the slave end of manipulator to its fullest extent.

NOTE
In the following steps, as the arm is pulled HP will smear the thru tube for contamination.  If the thru tube is clean, it will not have to be wrapped in plastic.

NOTE
While the arm is being pulled, the two jacks and the lift may be adjusted to align the arm in the X and Y axes to easily slide the manipulator out from the port.

6.1.7 Release the longitudinal lock on the master jack assembly.  Pull the arm from the port and stop when the rollers/bearings are reached.

6.1.8 Raise the slave handling fixture securely against the manipulator thru tube and at, using the slave jack assembly and attach the top portion of the slave handling fixture with washers and nuts.

6.1.9 Pull the manipulator out farther until the thru tube is fully exposed.  If contamination is detected, attach plastic sheeting to end of thru tube.  Continue to pull out manipulator (wrapping with plastic, if necessary) until it reaches the end of the MC, then lock the master and slave jack assemblies.  Then release the floor lock and pull lift to continue to pull the manipulator out of the port and, if necessary, continue wrapping slave end and hand with plastic sheeting.

6.1.10 Once the manipulator is totally removed, lower the slave end.

6.1.11 Lower the lift to improve the stability of the MC.

6.2 Installing the Manipulator in the CAA Repair Port

6.2.1 Raise slave end of manipulator to the horizontal position.

6.2.2 Adjust lift to align slave hand/arm to port.

6.2.3 Push MC to move manipulator into port until the MC is close to the wall.

6.2.4 Release master and slave jack longitudinal locks.

6.2.5 Continue to push manipulator into port until slave handling fixture is reached.

6.2.6 Remove top of slave handling fixture, lower fixture using the slave jack, and remove slave handling fixture from cart.

6.2.7 Continue to push manipulator into port until installation is complete, then lower slave end of manipulator.

6.2.8 Remove set screws and lower master handling fixture using the master jack and lower lift.

6.2.9 Release lift floor lock and move MC.

6.3 Moving Manipulator from Manipulator Cart to Repair Rack

6.3.1 Move MC adjacent to Repair Rack (RR), and engage foot lock, and raise slave end of manipulator.

6.3.2 Place strap at balance point of manipulator (already marked).

6.3.3 Move 10/50 ton crane over MC, lower MC, lower crane close to strap, then raise MC and connect strap to crane hook.

6.3.4 Remove top of slave handling fixture.

6.3.5 Raise manipulator off of MC and move over RR and lower manipulator onto slots in RR.

6.3.6 Lower slave end of manipulator, remove crane hook from strap and remove strap from manipulator.

6.3.7 Tie slave end of manipulator to RR using a length of rope.

6.3.8 Lower MC for stability.

6.3.9 Release lift floor lock and move MC.

6.4 Moving Manipulator from Repair Rack to Manipulator Cart

6.4.1 Move MC adjacent to RR and engage lift foot lock.

NOTE
Ensure that the MC master and slave longitudinal locks are not engaged, and top is off of slave handling fixture.  If the manipulator is a Model G or 7, attach special bracket to master fixture.

6.4.2 Untie slave end of manipulator from RR and raise slave end.

6.4.3 Place strap on balance point of manipulator (previously marked).

6.4.4 Move 10/50 ton crane over RR, lower crane, and connect strap to crane hook.
6.4.5 Raise manipulator and move over MC and lower manipulator onto master and slave handling fixture.  At the same time, adjust fixtures longitudinally and vertically to ensure the fixtures support the manipulator in the correct places.
6.4.6 Engage the master and slave longitudinal locks and attach top of slave handling fixture.

6.4.7 If necessary, lower MC for stability.

6.4.8 Release lift floor lock, and move MC.

6.5 Installing the Manipulator in a Manipulator Port
NOTE

For manipulators at windows 2, 6 and all windows in the MTC, install new arm bags as part of the repair process.
6.5.1 Raise the slave end of the manipulator to its fullest extent and adjust hand. 
6.5.2 Align MC such that the hand is horizontally aligned to the center of the manipulator port.
NOTE

As the arm is pushed into the arm port, the jacks and lift will need to be adjusted to keep the slave end and thru tube aligned in arm port.
6.5.3  Push MC to move the arm into the arm port.
6.5.4 When the MC reaches the wall, engage the floor lock of the lift and release the master and slave jack longitudinal locks.
6.5.5 Continue to move the arm into the arm port until the slave handling fixture is reached.
6.5.6 Remove the top of the slave handling fixture and then lower fixture using the slave jack; and remove the slave handling fixture from the MC.

6.5.7 Continue to move the arm into the arm port until the arm is completely installed and install manipulator securing bolt, if present.

6.5.8 Remove the set screws from the master handling fixture and lower fixture using the master jack.

6.5.9 Lower lift, release floor lock, and move MC.

6.5.10 Replace fingers on models 8 HD and E-HD or replace hands on models 8, 3, and G.

7.0 Records
The following is a record that may be generated by implementation of this procedure if attachment is used:

7.1 Crane and Hoist Pre-Operation Inspection Log (Attachment 1)

8.0 Forms and Attachments

8.1 Forms

8.1.1 DDO-260, Crane & Hoist Daily Pre-Operation Inspection Log 

8.2 Attachments

8.2.1 Attachment 1, Removal and Installation of Hot Cell Manipulators using a Forklift.
ATTACHMENT 1

REMOVAL AND INSTALLATION OF HOT

CELL MANIPULATORS USING A FORKLIFT

1.0 Equipment, Tools, and Materials

1.1 Forklift for the High Energy Cell (HEC), 6000 lb minimum (propane or electric)

1.2 Hoist for the Low Level Cell (LLC) and High Level Cell (HLC)

1.3 Overhead crane for basement cells

1.4 Utility knife blade with attached grip

1.5 Manipulator lifting/moving strap

1.6 Plastic sheeting

1.7 Shop tools

1.8 2-inch masking tape

1.9 Come-along

1.10 Yellow lifting device attachable to forklift

2.0 Special Safety Practices

A manipulator that is being held by a lifting device and a strap such that the manipulator weight is balanced on either side of the strap, must be handled with care.  While being moved, the manipulator can slide through the strap in either direction.  Thus, the strap must be placed ½ to 1” forward of the balance point (slave side) such that the motor end is heavier than the slave end.  Two or more people should be used during the moving process to help keep the manipulator balanced.

3.0 Procedure

NOTE
Prior to use of lifting device, complete Form DDO-260.

NOTE
In the following steps, as the arm is pulled HP will smear the thru tube for contamination.  If the thru tube is clean, it will not have to be wrapped in plastic.

3.1 Removal and Installation of Mechanical Test Cell (MTC) Manipulators and Selected Model 8s in the High Level/Low Level (HL/LL) Cell Operating Area

NOTE
The following manipulators have arm bags which must be attached to the arm and a portion must be cut away from the slave arm and left in the cell.



The following steps refer to the following Model 8 manipulators:




Both arms at Window 6




Both arms at Window 2

· All manipulators in the MTC

3.1.1 Remove tongs/fingers on slave end using the Tong Removal and Storage Fixture in the cell.

3.1.2 Using the other manipulator, cut off as much of the convoluted portion of the arm bag as possible with utility knife blade attached to a grip.

3.1.3 Extend slave arm to full horizontal position.

3.1.4 Remove weights from top of Thru Tube on master end.

NOTE
The next step (3.1.5) does not apply to manipulators in windows 2 and 6.  These do not have a nut, rather they simply lay within the hole.

3.1.5 Remove nut from bottom of Thru Tube using an appropriate size wrench.

3.1.6 Place webbed strap around Thru Tube which extends outside the cell in a choker position.

3.1.7 Cut plastic sheeting 12 feet by 10 feet.

NOTE
The manipulators located in the MTC are initially removed from the wall differently than the manipulators in the HL/LL Cell Operating Area.  The hoist used for this purpose cannot fit into the MTC area.  Thus, the manipulators in the MTC have to be connected to the bridge (and trolley) located on the ceiling, moved to the doorway using a “come-along”, and then attached to the hoist.  Manipulators in the HL/LL Cell Operating Area are attached directly to the hoist.  Steps 3.1.8 and 3.1.9 refer only to the manipulators in the MTC.

3.1.8 Attach “come-along” hook to bridge trolley and then attach other “come-along” hook to strap on manipulator.  Using ratchet on “come-along”, adjust “come-along” so that the strap comes up tight.

3.1.9 Using handle on “come-along”, pull manipulator out of the wall about 2 feet.

3.1.10 For manipulators in the HL/LL Cell Operating Area, using hoist and a helper on a ladder, attach hook to strap and pull manipulator out of the wall about 2 feet.

3.1.11 Fold plastic sheet around Thru Tube such that the open edges are on top.

3.1.12 Using 2 inch masking tape, seal the top open edges together the full length of the plastic sheet surrounding the Thru Tube.

NOTE

The sheeting will now look like an accordion and the ends are open.

3.1.13 Using 2 inch masking tape, seal the open end of the sheeting to the wall.

3.1.14 Using 2 inch masking tape, seal the open end of the sheeting at the master end of Thru Tube to the Thru Tube itself to completely enclose that portion of the Thru Tube outside the cell.

NOTE




At this time the negative pressure within the cell will begin to form fit the plastic to the Thru Tube.  This process of form-fitting will continue as the arm is pulled from the wall.  As the manipulator is pulled out, a helper removes the folds and smooths the plastic against the Thru Tube.

NOTE


For those manipulators without hooks, it is important that the strap be placed ½ to 1” past the balance point of the Thru Tube.  This is accomplished by a helper on a ladder shifting the strap as the manipulator is being pulled from the wall.  The helper moves the strap ½ to 1” past the balance point. On most of the arms, this position is indicated with two black lines on the Thru Tube.  The strap  is placed between the two black lines.

3.1.15 Using the hoist or “come-along”, pull the manipulator out of the wall while the helper moves the strap to the balance point. Then, the helper takes the folds out of the plastic and smooths the plastic against the arm.

3.1.16 When the manipulator is completely out of the wall, remove tape from wall and tape the plastic sheet opening together such that the entire slave end is enclosed in plastic.  Then spiral wrap the plastic with 2” tape.

3.1.17 Place a temporary cover over opening in the wall.

3.1.18 For manipulators in the MTC, using handle of “come-along”, pull manipulator to doorway.  Using hoist in the HL/LL Cell Operating Area, attach hoist hook to strap, bring up tight, and remove “come-along”.

3.1.19 Move the arm to the repair rack in the controlled area and insert slave end into proper opening.


WARNING

The arm bag replacement should be accomplished with a plastic sheet under the arm to collect any contaminates and to protect the arm and the arm bag from contaminants present in the controlled area.

3.1.20 Remove as much of the plastic sheeting surrounding the slave arm as possible (some may remain within the hole into the control area) and complete repairs.

3.1.21 Remove the remaining part of arm bag, place plastic sheet under arm, and slide a new arm bag onto arm and securely attach to the Thru Tube using 2 inch masking tape.

3.1.22 Put on a new slave hand, if required.

3.1.23 Return slave arm to horizontal position.

WARNING




Remove the manipulator from the controlled area as soon as possible to minimize further contamination and to comply with ALARA.

NOTE


For manipulators returning to the MTC, the hoist is used to move manipulator to doorway to MTC area.  Then the “come-along” and trolley are used to return manipulator to wall.

3.1.24 Move arm to cell hole, remove cover, and insert slave arm until manipulator rests against the wall.

NOTE
The next step (3.1.25) does not apply to manipulators in windows 2 and 6.  These do not have a nut rather they simply lay within the hole.

3.1.25 Secure nut at bottom of Thru Tube.

3.1.26 Reattach weights at top of Thru Tube.

3.1.27 Reattach the hand at the slave end.

3.2 Removal and Installation of High Energy Cell (Models 8-HD, E-HD) and Remaining Model 8 and E Manipulators in the HL/LL Cell Operating Area

3.2.1 Remove tongs/fingers on slave end using the Tong Storage and Removal Fixture in the cell.

3.2.2 Pull arm bag over the hand using the other manipulator such that the arm/hand can freely move back out of the bag.

3.2.3 Extend slave arm to full horizontal position.

3.2.4 Remove weights on top of Thru Tube.

3.2.5 If present, remove nut on bottom of Thru Tube.

3.2.6 Attach a webbed strap around Thru Tube in choke position or on hook (some manipulators have a hook for the purpose of movement), if available.

3.2.7 For Model 8, and Es located in the HL/LL Cell Operating Area, attach strap to hoist located in same area.

3.2.8 For manipulators in the HEC, attach yellow lifting device located outside JN-1) to tines of forklift.  Run yellow lifting device up to desired height and attach strap to hook on boom of yellow lifting device.

NOTE
For those manipulators without hooks, it is important that the strap be placed ½ to 1” past the balance point of the Thru Tube.  This is accomplished by a helper on a ladder shifting the strap as the manipulator is being pulled from the wall.

3.2.9 Using the hoist or forklift, pull manipulator from the wall while a helper shifts the strap ½ to 1” past balance point.  On most manipulators, this position is indicated by the area between two black lines.

3.2.10 Cut plastic sheeting 12 feet by 10 feet.

NOTE
A helper may be used to steady the manipulator as it is removed from the wall.

3.2.11 Using 2 inch tape, and starting at the strap point, tape plastic to thru tube and then tape top opening of plastic.  Tightly bag the arm as the manipulator is slowly pulled from the wall by the lifting device.  Then, tightly close and tape the open end.  Once removed, the entire slave arm and part of Thru Tube are enclosed.

3.2.12 Place temporary cover over hole in wall.

3.2.13 Move manipulator to the controlled area where repair is to occur; either in the HEC repair rack or at a controlled area prepared by the HPs.

3.2.14 Remove the plastic covering the slave end and discard in approved waste containers.

3.2.15 Decontaminate the slave end.

3.2.16 Complete repairs, and fully extend the slave arm into a horizontal position.

3.2.17 Remove cover from wall, and move manipulator back and insert into the wall and into the arm bag.

3.2.18 Replace nut on bottom of Thru Tube (if present) and replace weights on top of Thru Tube.

3.3 Removal and Installation of Model G Manipulator

NOTE
The removal and installation of the Model G manipulator are the same as steps in 6.2 except for the following.  A crane and safety strap are used to remove, move and hold the manipulator during repair.  The crane attaches to a hook attached to the manipulator.  There are no weights or nut to remove.

4.0 Records

The following is a record generated by implementation of this attachment:

4.1 Crane & Hoist Pre-Operation Inspection Log

5.0 Forms

5.1 DDO-260, Crane & Hoist Daily Pre-Operation Inspection Log
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