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OPERATING HOT CELL MANIPULATORS

1.0 Scope

This procedure applies to the operation of all manipulators in the Hot Cell.  These manipulators include models 8, 8-HD, E, E-HD and G.

2.0 Purpose

The purpose of this procedure is to establish requirements, responsibilities and procedures for safe and effective operation of all hot cell manipulators.  Its intent is not to fully describe how manipulators are operated.  This can only be accomplished through one-on-one training by a qualified manipulator operator and referenced documentation.  Rather, its intent is to describe the basic operations and the various basic tasks to which manipulators are subjected.  Primarily, the procedure will be used as a basis to certify manipulator operators through its PQP.

3.0 References, Definitions and Developmental Resources
3.1 References
3.1.1 QD-AP-05.2, Work Instruction 
3.1.2 HS-OP-001, Completion of the Industrial Safety Checklist

3.1.3 HP-AP-1.0, Issue and Use of Radiation Work Permits

3.1.4 WA-OP-020, Waste Separation, Segregation and Characterization
3.1.5 PR-AP-17.1, Operation of the Project Management System
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 Developmental Resources

3.3.1 Video tapes of maintenance procedures

3.3.2 Installation, Operation and Maintenance Manual for the Model 8 Master-Slave Manipulator

3.3.3 Installation, Operation and Maintenance Manual for the Model 8-HD Master-Slave Manipulator

3.3.4 Installation, Operation and Maintenance Manual for the Model E Master-Slave Manipulator

3.3.5 Installation, Operation and Maintenance Manual for the Model E-HD Master-Slave Manipulator

3.3.6 Installation, Operation and Maintenance Manual for the Model G Compact Master Slave Manipulator

3.3.7 HL-OP-055, Procedure for Removal and Installation of Hot Cell Manipulators

3.3.8 HL-OP-030, Maintaining Hot Cell Manipulators

3.3.9 Basic and Extended Reach Master-Slave Manipulator Operation and Maintenance Manual

3.3.10 TD-AP-2.0, Indoctrination, Training and Qualification

3.3.11 TD-AP-3.0, Qualification for Critical Procedures

4.0 General
4.1 Equipment, Tools and Materials

4.1.1 Finger storage and removal fixture

4.1.2 Shop tools and power tools located in hot cells (as required)

4.1.3 Tong storage and removal fixture

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 3.1.1, Form DDO-104) has been prepared, approved and issued, if required.

5.1.2 An Industrial Safety Checklist (Reference 3.1.2, Form DDO-195), has been prepared, approved and issued, if required.

5.1.3 A Radiation Work Permit (Reference 3.1.3, Form DDO-105) has been prepared, approved and issued, if required.

5.1.4 A Waste Management Checklist (Reference 3.1.4, 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 3.1.5).

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
WARNING

This procedure can only be used by a manipulator operator qualified on this procedure, or a trainee under supervision of a qualified manipulator operator.

NOTE
Refer to Exhibit 1 and the appropriate developmental resource documents for further information on manipulator operation.  See 8.1.2 for annotated illustrations which identify operating components of manipulators E, 8, G, E-HD and 8‑HD.

6.1 Manipulator Startup

6.1.1 On 8-HD only, ensure that the wall mounted electrical isolation toggle switch is switched to “ON”.

6.1.2 Using key (located at HP Control Point), remove lock enclosing electrical plugs.

6.1.3 Using key, remove lock/chain securing manipulator to wall.

NOTE
A ladder may be required to perform the following step.
6.1.4 If required, insert manipulator electrical plug into live socket, located on wall above or along side the manipulator.

6.1.5 Release all three mechanical locks on the manipulator, and ensure that all parts of the arm move freely.

6.2 Manipulator Operation

CAUTION

Listed here are a few of the typical mistakes made in the use of the manipulators which can cause breakdowns or damage.

· Using extra force or both hands in squeezing the handle when handling heavier loads.  Note that both hands may be used, but with some caution in mind.
· Using extra force in the elevation/twist motion.
· Using extra force in the azimuth motion.
· A hard sudden snap of the tong cable (releasing a load quickly).
· Using the wrist joint and tong assembly as a hammer.
· Lifting more than the maximum rated load.
· Operating the manipulator with the motion locks engaged.
6.2.1 Select mode of operation (X – lateral rotation, side canting; Y or Z) using appropriate Select Switch or Select Button.

6.2.1.1 On 8, E, and G, use the Select Switch at bottom of grip.

6.2.1.2 On E-HD and 8-HD, use the Select Button within reach of operator’s thumb on master handle.

6.2.2 Grasp the pistol handle grip (on E-HD, 8HD) or finger holes/grip (on 8, E, and G) to close tongs and grasp object.

6.2.3 Move arm using the Direction Switch for the direction desired.

6.2.3.1 On 8, E, and G, use ring finger to move switch forward or backward.

6.2.3.2 On E-HD and 8-HD, use thumb to move switch right or left.

NOTE
Upon squeezing the handle, the fingers close rapidly until a force in the hand is encountered whereupon the handle automatically shifts to a higher, master-to-slave, squeeze ratio.

6.2.4 Grasp object with fingers in horizontal position just above center of gravity.

6.2.5 On E-HD and 8-HD, if desired (rarely used), adjust the tong force attained on the object using the Force Shift Adjustment Knob.  Pump grip to increase grip force of fingers.

NOTE
Once an object is grasped, it is lifted and moved in a natural manner as one would with the hand.  The operator should watch the object being manipulated and the fingers on the slave hand - not the master hand.

6.2.6 Engage rachet to develop and hold very high squeeze forces.
6.2.6.1 On 8, E, and G, press Release Lever in center of grip, use thumbscrew at bottom of grip to lock rachet in or out of engagement.
6.2.6.2 On E-HD and 8-HD, fully close grip handle, then rotate Rachet Lever backward.
6.2.7 On 8, E, and G, release object by squeezing hand grip while using Release Lever.  On E-HD and 8‑HD, release object by squeezing hand grip, moving Rachet Lever to normal position, and releasing hand grip.
CAUTION
Do not run index motors at full speed for any length of time to prevent excessive over-travel beyond the limit switches of the actuator.
6.2.8 If speed control is present, adjust it for speed of indexing motions.
NOTE

The position of the Ball Handle used below, corresponds to a point just above the center of gravity of the slave tong so the operator can support the major part of a heavy load with the Ball Handle cradled in the palm of one hand while the other hand can perform normal manipulator motions.

6.2.9 On E-HD and 8-HD, use the auxiliary Ball Handle to help control heavy loads.
6.3 Manipulator Shutoff

6.3.1 Select OFF mode.

6.3.2 Leave all three mechanical locks disengaged.

NOTE
A ladder may be required to perform the following step.

6.3.3 Using chain and lock, secure master arm to wall.

6.3.4 If required, unplug electrical cord from wall socket.

6.3.5 Using box and lock, secure electrical plug(s).

6.4 Manipulator Tasks

NOTE

The following tasks represent those commonly performed in the Hot Cell using the manipulators.  This list is not intended to be complete or in any way restrict unlisted tasks that can be expected during the decontamination and clean-up efforts.  Manipulator operators qualified on this procedure according to TD-AP-2.0 and TD-AP-3.0 are expected to be able to perform all of these tasks without supervision.  It is implied in the following task description that the operator is generally using two manipulators.
6.4.1 Remove fingers using Tong Storage and Removal Fixture.

6.4.2 Move object from one place to another; including lifting, moving in X,Y,Z planes, and placing object in varying locations (table, floor, etc.); pushing objects from one place to another.

6.4.3 Placing objects in container and closing cover or attaching lid; remove cover/lid and remove objects from containers.

6.4.4 Use various tools to perform various operations on an object.

6.4.4.1 Use wrench to remove and put on various types of nuts and washers and at the same time holding screws or bolts with the other hand.

6.4.4.2 Use screwdriver to turn-in or turn-out screws.

6.4.4.3 Use power tools such as grinder, compactor, and impact hammer.

6.4.5 Remove masking or duct tape from walls or objects.

6.4.6 Pour liquids/fines/grains from one container to another and close or attach cover or lid.

6.4.7 Assist in crane operation.

6.4.8 Use cleaning materials and fluids to wash/dry areas within cell.

6.4.9 Use flashlight to examine interior of containers or other objects.

6.4.10 
6.4.11 Hand off objects from one window to another window’s manipulator.

6.4.12 Hook and unhook strap from crane hooks.

6.4.13 Move manipulator arm against front wall as far as possible.

6.4.14 Move tables around in cell.

6.4.15 Tie and undo knots using rope.

6.4.16 Bundle together objects using rope and knot.

6.4.17 Use pressure washer.

6.4.18 Use heavy weight compactor

6.4.19 Use HEPA vacuum to clean surfaces.

7.0 Records
No records are generated by implementation of this procedure.

8.0 Exhibits

8.1 Exhibits
8.1.1 Exhibit 1, Manipulator Operation
 (see Developmental Resources 3.3.9) [pages 9-31 of this document]
8.1.2 Exhibit 2, Annotated Illustrations and Operating Instructions of the E, 8, G, E-HD and 8-HD Manipulator
 (see Developmental Resources 3.3.2; 3.3.3; 3.3.4; 3.3.5 and 3.3.6)  [pages 32-40 of this document]
8.1.2.1 Manipulator E Operating Instructions (pages 33-34)

8.1.2.2 Manipulator 8 Operating Instructions (pages 35-36)

8.1.2.3 Manipulator G Operating Instructions (pages 37-38)

8.1.2.4 Manipulator E-HD/8-HD Operating Instructions (pages 39-40)
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� Exhibit 1 is a chapter from Reference 3.3.10 9 which is the best text available for explaining the operation of manipulators.  The hand and other manipulator parts are not identical to those on Hot Cell manipulators, but the operating information will be of use to the Hot Cell manipulator operations.





� These descriptions are drawn directly from the manipulator manuals and, therefore, format/grammar vary.
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