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DDO HOISTING AND RIGGING REQUIREMENTS

WHEN OPERATING CRANES

1.0 Scope

This procedure applies to the procurement, test, operator certification, identification, and use of hoisting and rigging equipment in support of D&D Operations (DDO).  This practice is applicable for DDO staff and subcontractor personnel.

2.0 Purpose
The purpose of this procedure is to establish requirements, responsibilities, and procedures to ensure safe and effective operation of hoisting and rigging equipment (including cranes) and protection of the operator and D&D equipment in compliance with 29 CFR 1910 Subpart N (3.1.5).  Its intent is not to fully describe how cranes are operated.  This can only be accomplished through classroom training and one-on-one training by a qualified crane operator, and referenced documentation including specific checklists for each of the operating cranes.  Rather, its intent is to describe the basic operations, safety considerations and the various basic tasks to which cranes are subjected.  Primarily, the procedure will be used as a basis for operator certification in the operation of cranes in general and the identified cranes in particular through its Procedure Qualification Packet (PQP).
3.0 References, Definitions, and Developmental Resources
3.1 References
3.1.1 QD-AP-4.1, Procurement Document Control

3.1.2 
3.1.3 QD-AP-07.1, Supplier, Evaluation and Qualification
3.1.4 QD-AP-16.1, Corrective Action

3.1.5 SM-OP-001, Surveillance and Maintenance Operating Procedure
3.1.6 29 CFR 1910 Subpart N, Occupational Safety and Health Standards for Materials Handling and Storage

3.1.7 29 CFR 1926, Safety and Health Regulations for Construction

3.1.8 PR-AP-17.1, Operation of the Project Records Management System
3.1.9 ANSI 1330.20-1967, Safety Code for Overhead and Gantry Cranes

3.2 Definitions
Refer to the BCLDP Procedures Dictionary definitions of the following terms:
Crane

Hoist

Equipment

Tackle

Critical Lift
Maximum Load Limit

Special-rated Capacity
3.3 Developmental Resources
3.3.1 Department of Energy Hoisting and Rigging Manual, DOE/ID-10500, April 1993

3.3.2 Overhead Traveling Cranes, Harnichfeger, 1972

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

3.3.4 TD-AP-3.0, Qualification for Critical Procedures

3.3.5 OSHA 1910.179, Overhead and Gantry Cranes

3.3.6 
4.0 General
4.1 Equipment, Tools, and Materials
4.1.1 See Exhibit 1 for a list of typical JN operational cranes.
4.2 Special Safety Practices
4.2.1 See Exhibit 2 for standard hand signals.

4.2.2 General
4.2.2.1 The operator shall not engage in any practice which will divert his/her attention while actually engaged in operating the crane.
4.2.2.2 If a warning signal is furnished, it shall be sounded during travel, particularly when approaching personnel.

4.2.2.3 When finished with the crane, the main switch shall be switched off and locked.  If the operator finds the main or emergency switch unlocked when starting on duty, he/she shall not start the crane until it has been determined that it is not in use.  If there is a warning sign on the switch, the operator shall not remove it unless he/she placed it there.  The switch shall not be closed until the warning sign has been removed by the person who placed it there.

4.2.2.4 No one shall be allowed on or above a crane when it has been locked out/tagged out.

4.2.2.5 Before closing the main switch, the operator shall see to it that all controllers are in the OFF position

4.2.2.6 If a power failure occurs during operation, the operator shall immediately switch all controllers to the OFF position.

4.2.2.7 Contacts with runway stops or other cranes shall be made with extreme caution.

4.2.2.8 Two or more separately rigged loads shall not be hoisted in one lift, even though the combined load is within the cranes rated capacity.

4.2.3 Identification of Signalers

4.2.3.1 A signaler (who is normally a rigger) should be used to assist in avoiding obstacles and personnel in the area.  A signaler is required when the crane operator cannot see the load and/or the crane hook during a lift.  In such cases, a signaler will be designated by name and his/her sole responsibility will be to prevent the load on the crane hook from operating in an unsafe manner.  In those cases where the crane operator cannot see the signaler, a second person (relay signaler) shall be stationed where he/she can see both the signaler and the crane operator and signals can be relayed to the operator.

4.2.3.2 Where voice (direct or two-way radio) communication is used, the signaler shall communicate directly with the operator; not through a third person.

4.2.3.3 The operator shall recognize signals only from the designated signaler, except that a STOP signal shall be obeyed no matter who gives it.

4.2.4 Moving the Load

4.2.4.1 The appointed person directing the lift shall see that the load is well secured and properly balanced in the sling or lifting device before it is lifted more than a few inches.  The lift is not over until the crane hook is in a pre-determined, stopped position.

4.2.4.2 Before starting to hoist, note the following conditions:

a) The area will be posted a hard hat area and all personnel will adhere to the policy.

b) Hoist cable shall not be kinked.

c) Multiple-part lines shall not be twisted around each other.

d) The hook shall be positioned above the center of gravity of the load in such a manner as to minimize swinging when the load is lifted.  The hook shall be equipped with a safety latch per ANSI standards if applicable (Reference 3.1.8).

e) If there is a slack-rope condition, it should be determined that the rope is properly seated on the drum and in the sheaves.

f) All personnel including the qualified rigger shall be clear of the load.

g) In the case of item transfer off roofs or between floors, the area and personnel within the area will be properly secured accommodating for fall protection, life safety codes, etc. before the lift is approved.

4.2.4.3 Cranes shall not be used for side pulls except when specifically authorized by an appointed person who has determined that the stability of the crane is not endangered and that load bearing parts of the crane will not be overstressed.

4.2.4.4 The operator shall avoid moving loads over people.

4.2.4.5 Work on suspended loads is prohibited under normal conditions.  Where the responsible manager decides that it is necessary to work on a suspended load, safe guidelines shall be established through consultation with the appropriate safety organization.  Suspended loads that must be worked on shall be secured against unwanted movement.  Paragraph 5.5.6 is not affected by this paragraph.

4.2.5 Critical Lifts

4.2.5.1 A lift shall be designated as a critical lift if collision, upset, or dropping could result in any one of the following:

a) Damage that would result in unacceptable delay to schedule or other significant program impact, i.e., loss of vital data.

b) Significant release of radioactive/other hazardous material or other undesirable conditions.

c) Unacceptable risk of personnel injury or significant adverse health impact.

d) Undetectable damage that would jeopardize future operations or the safety of a facility.

4.2.5.2 The provisions for performing ordinary lifts are stated in 4.2.2 through 4.2.4.

4.2.5.3 Experienced operators who have been trained and qualified to operate the specific equipment to be used shall be assigned to make critical lifts.

4.2.5.4 The Work Instruction, when applicable, shall be reviewed and approved by the responsible manager or designee and the responsible oversight organization, i.e., Safety, Health Physics, prior to making the lift.

5.0 Procedure
NOTE:
The crane operator(s) must complete a DDO-260 form to make certain that the equipment is in safe operating condition at the start of each day or before each use, that the load does not exceed rated capacity for the equipment, and the load is securely attached to the equipment before and during movement.  This requirement is waived for in-cell cranes except when used in conjunction with human occupancy of the cell.  Performance of normal in-cell crane operations are less likely to cause: 1) human injury since there is no human occupancy in the cell; 2) radiological release since the cell is designed to contain radiological materials and release, and 3) excessive damage of equipment since there is little equipment of value in the cells being retained.  All performance checks that can be visually observed through the cell windows shall be performed prior to operation of these cranes during any given day or shift.

NOTE: 
The rigger (qualified individual who attaches load) is responsible for securing the load to the lifting device in a safe manner.  The load shall be attached in a way that does not exceed the load rating of any one leg of the sling or cables.  All rigging will occur in accordance with 29 CFR 1910.184 (Reference 3.1.5) and 29 CFR 1926, 251 (Reference 3.1.6).

NOTE:
The crane operator(s) are responsible for the correct execution of this procedure in full compliance with the Work Instruction (if applicable), the Safety Check List and Radiation Work Permit (if applicable).  The crane operator(s) are responsible for the coordination of their activities with other assigned staff or others working within the area.
NOTE:
BCLDP shall comply with the manufacturer’s specifications and limitations applicable to the operation of any and all cranes and derricks.  Where manufacturer’s specifications are not available, the limitations assigned to the equipment shall be based on the determinations of a qualified engineer competent in this field and such determinations will be appropriately documented and recorded.  Attachments used with cranes shall not exceed the capacity, rating or scope recommended by the manufacturer (Reference 3.1.6).

5.1 Procurements of hoisting and rigging equipment utilized to move D&D equipment and experimental equipment shall be controlled as specified in References 3.1.1 and 3.1.2.
5.2 The following general procurement requirements shall be met.


5.2.1 Procurements shall be obtained to nationally recognized standards.
5.2.2 Engineered equipment items of tackle shall utilize a 5:1 safety factor based on ultimate strength with an appropriate engineering analysis.

5.2.3 Procurements shall require subcontractor certification of load and operational tests.

5.2.4 Procurement documents shall specify appropriate certification and test reports.

NOTE:
Only qualified crane operators shall perform the following procedures.

5.3 All hoisting and rigging equipment employed in DDO operations shall be load-tested prior to first time use, after major maintenance, and periodically on a scheduled frequency.

5.3.1 The test loads, and frequency of inspection shall be performed according to requirements specified in SM-OP-001, Form DDO-024 (Reference 3.1.4) which is based on OSHA standards 29CFR 1910 (Reference 3.1.5).  Rigging and sling requirements are identified in 29 CFR 1910.184 (Subpart N); crane requirements are identified in 29 CFR 1910.179 (Subpart N).  29CFR 1910.179(j)(4)(iii) specifies that cranes in a standby condition shall be inspected at least semi-annually.  This is the category most of the BCLDP cranes fall into.  Due to high radiation fields inside the JN-1 Cells, human entries to perform periodic inspections of the 5-ton and 1-ton cranes located therein would expose personnel to unnecessary levels of radiation in a situation where personnel safety is not an issue.  Performance of periodic (semi-annual) inspections of these cranes is therefore waived.

5.3.2 All controls shall be operated by the operator before beginning a new shift.  If any controls do not operate properly, they shall be adjusted or repaired before operations are begun.

5.3.3 Hoist-Limit Switch/Device

5.3.3.1 At the beginning of each work shift, or the first time the crane is used during that shift, the operator shall test the upper-limit switch/device of each hoist under no load.  Extreme care shall be exercised; the block shall be “inched” into the limit, or run in at slow speed.  If the switch/device does not operate properly, the operator shall immediately notify his/her supervisor (except for the 5-ton crane in the JN-1 HEC on which the limit switch is out of service.  It will be repaired when human entry is possible).
5.3.3.2 The final hoist-limit switch/device which controls the upper limit of travel of the load block shall not be used as an operating control.

5.4 All hoisting and rigging equipment being used by DDO Operations shall be marked to indicate its safe load carrying capacity.

5.4.1 Cranes and hoists shall be prominently labeled with their nominal rated capacity, and shall not be used to lift any load exceeding the labeled capacity.

5.4.2 Approved safe or special rated capacity of other equipment and tackle shall be stamped on the equipment or engraved on metal tags attached to the controls or tackle.

5.4.3 The tag shall indicate the following:
· Load value (specified as vertical, choker, or basket for slings)

· Inventory or serial number

5.4.4 Powered mechanical lifting equipment, such as cranes, and hoists which have expired load tests (note inspection date and/or expiration date on manufacturer tag) shall be removed from service for retest, and shall be tagged to prevent usage until retested.  Corrective action shall be taken as specified in Reference 3.1.3.  An exception concerning 5.4.4 is given such that procedural and regulatory requirements for inspection of the cell cranes shall be adhered to whenever hands-on service or repair is performed except that load testing may be waived or modified if it would result in unnecessary contamination of the weights and tackle.

5.4.5 Proper selection and use of the rigging equipment in accordance with 29 CFR 1910.184 is a vital part of every lift.  Wherever any sling device is used, the following practices shall be observed:

· Slings that are damaged or defective shall not be used.

· Slings shall not be shortened with knots or bolts or other makeshift devices.

· Slings shall not be loaded in excess of their rated capacities.

· Slings used in a basket hitch shall have the loads balanced to prevent slippage.

· Slings shall be securely attached to their loads.

· Slings shall be padded or protected from the sharp edges of their loads.

· Suspended loads shall be kept clear of all obstructions.

· All employees shall be kept clear of loads about to be lifted and of suspended loads.

· Hands or fingers shall not be placed between the sling and its load while the sling is being tightened around the load.

· Shock loading is prohibited.

· A sling shall not be pulled from under a load when the load is resting on the sling.

5.5 During hoist, care shall be taken that:

5.5.1 There is no sudden acceleration or deceleration of the moving load.  A signaler is required if the load and/or the crane hook cannot be seen by the crane operator.  The lift is not finished until the crane hook has been stopped in a predetermined position.

5.5.2 The load does not contact any obstructions.  A “dry run” shall be conducted in areas where clearance is limited.

5.5.3 The operator shall test the hoist brakes each time a load approaching the rated capacity is handled by raising the load a few inches and applying the brakes.  Any slippage or downward motion is unacceptable.

5.5.4 The hook shall not be lowered below the point where less than two full wraps of cable remain on the hoisting drum.

5.5.5 When the load or hook approaches personnel, the warning signal shall be sounded (if equipped).

5.5.6 A tag line shall be used when it becomes necessary to guide, snub, or otherwise control the load.

5.5.7 The operator shall set down any attached load, place controls in the OFF position, and turn OFF the power source before leaving the crane unattended, unless required to do otherwise by an approved emergency procedure.

5.6 All critical lifts shall be made in compliance with this approved procedure, along with an equipment specific operating procedure, or referenced from a work instruction.
5.6.1 The Task Leader shall ensure that a Work Instruction or procedure which defines the operation, including the following, is prepared for critical lifts.
a) Identification of the item(s) to be moved, the weight dimensions, center of gravity, and the presence of hazardous or toxic materials.

b) Identification of operating equipment [crane(s)], to be used by type and rated capacity.

c) The Work Instruction shall include special instructions to operators including rigging precautions and safety measures to be followed, as applicable.

5.6.2 A prelift meeting involving participating personnel shall be conducted prior to making a critical lift.  The critical lift Work Instruction or procedure shall be reviewed and all questions shall be resolved.

5.7 Repair and maintenance shall be made by certified Battelle support services personnel or by qualified subcontractors.  No waste may be generated without prior approval by Waste Management Operations.  Waste may include radioactive or hazardous items (i.e., grease, rags, etc.).

5.8 Operation of Cranes – JN-1 50/10 Ton Overhead Traveling Cranes

NOTE:
To be qualified on this crane, the operator must successfully complete the HS-170 and crane specific PQP training which includes “hands-on” testing.

5.8.1 Designate the JN-1B High Bay as a Hard Hat area and post placards at all entry points.

5.8.2 Push Main Disconnect (labeled Crane Disconnect) lever to ON.

NOTE:
The 50-ton hoist and the 10-ton hoist share the ON/OFF, bridge and trolley controls, but have separate RAISE/LOWER controls.  The pendant height can be raised or lowered using the UP/DOWN control located on the upper side of the pendant.  The pendent can also be moved LEFT/RIGHT (toward and away from the mezzanine) using the controls located on the upper right of the pendant.  The pendant can be raised to the mezzanine level using controls on a control box located on the upper part of the cable.

5.8.3 Push pendant ON button to ON.



NOTE:
Use caution when lowering hook, because there is no lower limit switch for this crane.  This should be noted on form DDO-260.



CAUTION:
Avoid moving a load over pool area, unless load is to be lowered into the pool.

5.8.4 Use pendant bridge (FORWARD/REVERSE) and trolley (RIGHT/LEFT) controls to position and center hook over rigging/load.

5.8.5 Use pendant LOWER (50 ton: Main Hoist RAISE/LOWER; 10 ton: Auxiliary Hoist RAISE/LOWER) control to lower hook to rigging.

5.8.6 Attach rigging/load to crane hook.

5.8.7 Use pendant RAISE control to raise hook and apply tension to rigging.

5.8.8 Use pendant bridge and trolley controls to center crane hook over load.

5.8.9 Use pendant bridge, trolley, and hoist controls to raise, move, and lower load to designated area.

5.8.10 Use pendant LOWER control to lower load to the floor or transportation bed and slacken rigging so that the load can be removed.

5.8.11 To operate the crane from the mezzanine, use the pendant hoist trolley control (Pendant Hoist Auxiliary LEFT/RIGHT) to move pendant over to the mezzanine, then use the UP/DOWN controls located on control box attached to upper part of pendant cable (accessible from mezzanine) to raise pendant to the mezzanine level.

5.8.12 To store, use pendant bridge, trolley, and hoist controls to position both hooks in their upper most position, and always hang hooks above the mezzanine.

5.8.13 Push pendant OFF button to OFF, and push Main Disconnect lever DOWN.

5.9 Operation of Cranes – JN-1 Back Dock 10-Ton Crane

NOTE:
To be qualified on this crane, the operator must successfully complete the HS-170 and crane specific PQP training which includes “hands-on” testing.

5.9.1 Designate back dock and/or CAA as a Hard Hat area and post placards at entry points.

5.9.2 In hot change room, pull main disconnect (labeled crane disconnect) lever to ON.

5.9.3 Push pendant ON button to ON.

5.9.4 Use pendant RAISE control to raise hook and check upper limit cutoff switch.

5.9.5 Use chain trolley controls to position and center hook over rigging/load.

5.9.6 Use pendant LOWER control to lower hook to rigging.

5.9.7 Attach rigging/load to crane hook.

5.9.8 Use pendant RAISE control to raise hook and apply tension to rigging.

5.9.9 Use chain trolley controls to center hook over load and balance load.

5.9.10 Use trolley and hoist controls to raise, move, and lower load to designated area.

5.9.11 Use pendant LOWER control to lower load to the floor or transportation bed and slacken rigging so that the load can be removed.

5.9.12 To store, use trolley and hoist controls to position hook in its upper most position.

5.9.13 Push pendant OFF button to OFF and pull main disconnect to OFF.

5.10 Operation of Cranes – JN-2 10-Ton Overhead Traveling Crane
NOTE:
To be qualified on this crane, the operator must successfully complete the HS-170 and crane specific PQP training which includes “hands-on” testing.

NOTE:
The crane and the push button pendant are not contaminated, and can be used anywhere in the bay area.  However, HP must be notified in order to move equipment and materials out of bay area to provide more access to floor area.

5.10.1 Designate as a Hard Hat area and post placard.
5.10.2 Push Main Disconnect (labeled Crane Disconnect) to ON.
5.10.3 Push pendant ON button to ON.

NOTE:
Use caution when lowering hook, because there is no down stop for this crane.  This should be noted on form DDO-260.
5.10.4 Use pendant bridge and trolley controls to position and center hook over rigging/load.
5.10.5 Use pendant hoist DOWN control to lower hook to rigging/load.
5.10.6 Attach rigging/load to crane hook.
5.10.7 Use pendant hoist UP control to raise hook and apply tension to rigging.
5.10.8 Use pendant bridge and trolley controls to center crane hook over load.
5.10.9 Use pendant bridge, trolley, and hoist controls to raise, move, and lower load to designated area.
5.10.10 Use pendant hoist DOWN control to lower load to the floor or transportation bed and slacken rigging so that the load can be removed.
5.10.11 To store, use pendant bridge, trolley, and hoist controls to position hook in upper most position, and near the East wall such that the pendant rests on wall near Main Disconnect.  Push pendant ON button to OFF and push Main Disconnect to OFF.
5.11 Operation of Cranes – JN-3 10-Ton Cab Operated Crane.
NOTE:
To be qualified on this crane, the operator must successfully complete the HS-170 and crane specific PQP training which includes “hands-on” testing.

5.11.1 Designate JN-3 High Bay as a Hard Hat area and post placards at entry points.

5.11.2 Push Main Disconnect (labeled Crane Disconnect, on second floor) lever to ON.

5.11.3 Step into cab, connect safety chain on railing, and slide both safety bars shut.

5.11.4 Push disconnect (located in cab) lever to ON.

5.11.5 Push ON button located on control panel.

CAUTION:
Minimize moving a load over old pool area, (unless load is to be lowered into the old pool area) or any occupied structure.

CAUTION:
The bridge control does not have an electric brake and the cab/hook tends to drift when stopped.  Use foot break to fully stop the bridge.  Use slowest speed when operating near walls, other building structures, personnel or obstacles.

CAUTION:
In case of power failure, a rope ladder is furnished inside the cab.  The ladder is allowed to fall out of the cab and the operator can climb down to the building floor.

5.11.6 Use bridge and trolley controls to position and center hook over rigging/load.

5.11.7 Use hoist DOWN control to hook to rigging.

5.11.8 Attach rigging/load to crane hook.

5.11.9 Use hoist UP control to raise hook and apply tension to rigging.

5.11.10 Use bridge and trolley controls to center crane hook over load.

5.11.11 Use bridge, trolley, and hoist controls to raise, move, and lower load to designated area.

5.11.12 Use DOWN control to lower load to the floor or transportation bed and slacken rigging so that the load can be removed.

5.11.13 To store, use bridge, trolley, and hoist controls to position hook in upper most position, and cab next to entry/exit area.

5.11.14 Press OFF button on control panel, push cab located Crane Disconnect lever to OFF, slide safety bars back, disconnect safety chain and exit cab.

5.11.15 Slide safety bars across cab opening, reconnect safety chain on railing, and push Main Disconnect lever to OFF (on 2nd floor).
5.12 Operation of JN-1 HEC 5-Ton Crane (until repair of limit switch)

NOTE:
In cell cranes are to be operated only by hot cell qualified technicians.

5.12.1 Lifts from the west window to the HEC are permissible as long as the pulley block is in view of the operator.

5.12.2 If the pulley block is out of view, the operator must move to the north window.

5.12.3 Operator may operate at the north window but the pulley block must stay below the ledge in the HEC.

5.12.4 If the pulley block is to go above the ledge in the HEC a second operator must be present to spot using binoculars to identify when the hoist is approaching its limit.

5.12.5 For emergency shutdown, push the shutoff button and if that does not work, pull the power cord.




5.12.6 
5.12.7 
5.12.8 
5.12.9 
5.12.10 
5.12.11 
5.12.12 
5.12.13 
5.12.14 
5.12.15 
6.0 Records

The records generated by implanting this procedure are:

· Crane & Hoist Daily Pre-Operation Inspection Log

This will be sent, at the conclusion of the lift, as part of the work instruction data pack or as part of the S&M procedure pack in accordance with PR-AP-17.1 (Reference 3.1.7).

7.0 Forms, Exhibits and Attachments
7.1 Forms

· DDO-260, Crane, Hoist & Attached Rigging Pre-Operation Inspection Log

7.2 Exhibits

· Exhibit 1, Description of Typical JN Operating Cranes
· Exhibit 2, Standard Hand Signals
7.3 Attachments

None.

EXHIBIT 1


DESCRIPTION OF TYPICAL JN OPERATING CRANES


(other cranes are also in operation)

	Common Name
	Serial Number
	Location
	Main Disconnect Location
	Capacity
	Control Type
	Controls
	Warning Device

	JN-1 50/10 ton bridge crane (overhead traveling)
	CH-24057-T
	JN-1B High Bay
	SE corner of High Bay (Crane Disconnect)
	50 ton & 10 ton
	Pendants
	ON/OFF, Pendant UP/DOWN, Pendant Trolley, P.H.A. RIGHT/LEFT, Bridge

FORWARD/ REVERSE, Trolley RIGHT/ LEFT, 50 Ton M.H.

RAISE/LOWER,

10 Ton A.H.

RAISE/LOWER
	Red Beacon

	JN-1 Back Dock 10 Ton Crane
	R18320
	JN-1 Back Dock (OBD)
	Hot Change Room (Rm. 1110)
	10 ton
	Pendant
	ON/OFF, RAISE/LOWER

Chain Trolley Controls Manual
	None

	JN-2 10 Ton Bridge Crane (overhead traveling)
	E26338
	JN-2 High Bay
	East Wall (Crane Disconnect)
	10 ton
	Pendant
	ON/OFF, UP/DOWN,

NORTH/SOUTH, EAST/WEST
	Red Beacon

	JN-3, 10 Ton
	47713
	JN-3, Reactor Area
	2nd floor, SE corner (Crane Disconnect), and in cab
	10 ton
	Hand levers, floor brake
	ON/OFF, UP/DOWN, Bridge

RIGHT/LEFT, Trolley

RIGHT/LEFT
	Red Beacon, Clapper, White Bulb
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[   ]	Non-Critical Procedure


[X]	Critical Procedure—Procedure Qualification Packet (PQP) Required
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