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1.0 PURPOSE

This standard establishes minimum requirements for the safe use of cranes and hoists.
2.0 SCOPE

This standard applies to cranes, hoists, and their associated components used for maintenance, manufacturing, and construction operations on TI sites.  This standard only applies to cranes and hoists that freely suspend a load AND lift and lower it by means of winding or unwinding a line onto or off a drum;
Note 1: For the purposes of this standard, freely suspended loads are able to rotate about a central axis.

Note 2: See APPENDIX A for a list of lifting devices covered by this standard.  Sites should follow the manufacturer’s recommended operation, installation, inspection, and maintenance procedures for lifting devices that are not covered by this standard.
Note 3: Mechanical, spring-loaded tool balancers are not covered by this standard.
3.0 definitions

TI ESH Standards Glossary of Definitions
4.0 
reference documents

4.1 TI Standard Policy & Procedure 04-04-01, “Environmental, Safety, Health” 

4.2 TI ESH Standard 06.11, “Lock Out/Tag Out”
4.3 TI ESH Standard 07.16, “Working from Heights”

5.0 REQUIREMENTS

Sites shall develop and implement a process to facilitate the safe use of cranes and hoists.  The process shall address stationary, mobile, and portable cranes and hoists.
5.1 General requirements
5.1.1 Design and installation
5.1.1.1 System components shall be capable of handling 125% of the maximum rated load per the manufacturer’s design specifications.
5.1.1.2 Systems with bridges and trolleys shall be equipped with bumpers or other collision avoidance controls.
5.1.1.3 Each independent hoisting unit shall meet the following requirements:
5.1.1.3.1 Sheave grooves shall be smooth and free from surface defects that could cause rope damage.

5.1.1.3.2 Sheaves carrying ropes shall be provided with close-fitting guards or suitable devices to guide the rope back into the groove when the load is applied again.

5.1.1.3.3 Pockets and flanges of sheaves used with hoist chains shall be of such dimensions that the chain does not catch or bind during operation.

5.1.1.3.4 All running sheaves shall be equipped with means of lubrication.
Note: Permanently lubricated sealed and shielded bearings meet this requirement.

5.1.1.4 The supporting structure of crane or hoist installations shall be:

5.1.1.4.1 Designed for the specific crane or hoist, or;
5.1.1.4.2 Verified to be capable of supporting the full weight of the crane or hoist assembly plus 125% of the maximum rated load.

5.1.2 Modifications
5.1.2.1 Sites shall not modify cranes or hoists from their original specification without prior advice from the manufacturer and approval from Site Safety.
5.1.2.1.1 Modified cranes, hoists, and supporting structures shall be re-rated and such modifications and the supporting structure checked and analyzed thoroughly for the new rated load by a qualified individual or the manufacturer.  

5.1.2.1.2 Modified cranes or hoists shall not be used until they have been inspected and tested in accordance with this standard.

5.1.2.1.3 After modification, the new load rating shall be permanently marked in accordance with this standard.

5.1.3 Pre-use Testing

5.1.3.1 Sites shall ensure new or modified cranes or hoist systems are tested prior to initial use.
5.1.3.2 The manufacturer or a qualified person shall perform the pre-use tests recommended by the manufacturer.
5.1.3.3 Test load shall not exceed 125% of the load rating unless otherwise recommended by the manufacturer.
5.1.3.4 Sites shall document the pre-use testing results.
5.1.4 Marking
5.1.4.1 Load ratings for all cranes and hoists shall be marked.

5.1.4.1.1 If the hoist is designed to be detachable from the support structure, then the hoist and the support structure both shall be marked with the load rating.
5.1.4.2 Load rating shall be clearly readable from the ground or floor and from every side the operator can access.

Note: A load rating chart visible from the crane operator’s station meets this requirement.

5.1.5 Inspections

5.1.5.1 Sites shall develop and implement an inspection and maintenance process to identify and correct deficiencies in the physical and operational condition of cranes, hoists, and associated components.

5.1.5.2 If a deficiency that constitutes a safety hazard is identified during any of the following inspections, the crane or hoist shall be removed from service until the deficiency has been corrected and the correction documented.

5.1.5.3 Regular service cranes and hoists
5.1.5.3.1 Cranes, hoists, and ropes in regular service shall receive visual inspections, prior to use and after maintenance activity, by the operator or other designated personnel for items in Appendix B, at a minimum.
5.1.5.3.2 Cranes, hoists, and ropes in regular service shall receive an annual documented inspection performed by designated personnel for items in Appendix C, at a minimum.  The most recent inspection shall be made available for operator review.
5.1.5.4 Out-of-service or standby cranes or hoists
5.1.5.4.1 Cranes, hoists, and ropes that are idle for more than a month shall receive a documented inspection performed by designated personnel for items in Appendix C, at a minimum, prior to placing the unit into service.
5.1.6 Maintenance

5.1.6.1 Sites shall establish a preventative maintenance schedule for each crane and hoist, based on the manufacturer's recommendations.
5.1.6.2 Only designated personnel shall perform maintenance or repairs on cranes or hoists.

5.1.6.2.1 Hazardous energy control shall be implemented according to manufacturer recommendations and TI requirements for crane and hoist systems before maintenance begins.  See TI ESH Standard 06.11 “Control of Hazardous Energy (Lockout/Tagout).”

5.1.6.2.2 Warning or "Out of Order" signs shall be placed on the crane and on the floor beneath the crane or on the hook where it can be easily seen from the floor during maintenance activities.

5.1.6.2.3 Manufacturer’s specifications shall be followed when repairing and replacing worn or damaged crane and hoist components.

5.1.6.2.4 After maintenance or repairs are complete, the crane shall not be operated until guards are replaced, safety devices reactivated, and maintenance equipment removed.

5.1.7 Operations

5.1.7.1 Only designated personnel shall be permitted to move materials with a crane or hoist. 

5.1.7.2 Sites shall use the manufacturer’s operating procedures or have operating procedures written by a qualified person before any crane or hoist system is released for operation.

5.1.7.3 Operators shall not lift persons with a crane or hoist not designed for that purpose.
5.1.7.4 Loads shall not be lifted over people.

5.1.8 Training

5.1.8.1 Operators shall receive training before using cranes and hoists and as appropriate thereafter to maintain competency.  Training topics shall include:

5.1.8.1.1 Inspection procedures for the crane or hoist equipment; 

5.1.8.1.2 Proper operating procedures of the system and controls; 

5.1.8.1.3 Safely attaching the load to the crane or hoist; and 

5.1.8.1.4 Moving the load safely with the crane or hoist.

5.1.8.2 Maintenance personnel shall be trained according to the crane and hoist manufacturer’s recommendations for the level of work to be performed. 

5.1.9 Record Keeping

5.1.9.1 Records to be maintained for the life of the crane include:

5.1.9.1.1 Modification documentation and approvals, and

5.1.9.1.2 Pre-use testing documentation.

5.1.9.2 Documented crane, hoist, and rope inspections shall be maintained for a minimum of two years.
5.2 Requirements specific to mobile and portable cranes.
5.2.1 Modifications
5.2.1.1 Modifications shall only be performed by the manufacturer or qualified supplier.
5.2.1.2 Modified cranes shall be re-rated for the new rated load by the manufacturer or qualified supplier.
5.2.1.3 Modified cranes shall not be used until they have been inspected and tested by the manufacturer or qualified supplier.

5.2.2 Inspections
5.2.2.1 For cranes owned by suppliers, site shall check supplier’s inspection process and inspection records before work begins.
5.2.3 Operations

5.2.3.1 Systems should be used as intended by the manufacturer.

5.2.3.2 Only qualified personnel shall be permitted to operate a crane.
5.2.3.3 Operator shall follow the manufacturer’s operating procedures or follow operating procedures written by a qualified person.

5.2.3.4 Suppliers and operators shall follow appropriate site work permit procedures.

5.2.3.5 Site shall ensure there is a lifting plan or procedures in place created by a qualified person that include the applicable considerations listed below (see Appendices D and E for examples of lifting plan worksheets):

5.2.3.5.1 Ground stability assessment (i.e., underground utilities, soil conditions).
5.2.3.5.2 Clearance to physical obstructions and electrical hazards.

5.2.3.5.3 Load calculations.

5.2.3.5.4 Rigging diagram.

5.2.3.5.5 Weather.

5.2.3.6 Loads shall not be lifted over areas occupied by people.

6.0 standard Approval

This standard has been approved by David Thomas, TI Vice President.
7.0 Revision history

	Rev#
	Date
	Nature of Revision
	Author/Editor
	Approver

	A
	01/10/2003
	Periodic review; minor wording changes
	Paul Schwab
	Brenda Harrison

	B
	07/10/2006
	Periodic review; minor wording changes
	Paul Schwab
	Brenda Harrison

	Editorial change
	11/16/2006
	Minor revision to 3.5.b.2 – out of service inspections.
	John Willis
	None

	Editorial change
	10/20/2008
	Hyperlinks in references updated.
	John Willis
	None

	C
	06/18/2014
	Major revisions.
	Paul Schwab
	David Thomas


Applicability of Standard to Various Types of Lifting Devices 
Note 1: This list is not all-inclusive.

Note 2: Images are representational and are provided for reference only.  
	Mobile and Portable Lifting Devices

	Type
	Reference 
image
	Is the Load Freely Suspended?
	Lifting/ Lowering by line wrapped around drum?
	Standard 6.10 applies?

	Crane, telescoping boom
	[image: image1.jpg]



	Yes
	Yes
	Yes

	Crane, telescoping boom w/ jib
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	Yes
	Yes
	Yes

	Crane, lattice boom
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	Yes
	Yes
	Yes

	Crane with outriggers
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	Yes
	No
	No

	Crane with counter-weighted base
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	No
	No
	No

	Vehicle-mounted crane
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	Yes
	No
	No

	Helicopter crane
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	Yes
	Yes
	Yes

	Hoist mounted to mobile mast
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	Yes
	Yes
	Yes

	Hoist with trolley on mobile gantry
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	Yes
	Yes
	Yes

	Personnel lifter for confined space applications
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	Yes
	Yes
	Yes

	Chain hoist
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	Yes
	Yes
	Yes

	Forklift, ride-on
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	No
	No
	No

	Forklift, ride on with boom attachment
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	Yes
	No
	No

	Forklift, walk-behind 
	[image: image14.png]



	No
	No
	No

	Mast-type lifter with interchange-able end-effectors
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	No
	No
	No

	Mast-type lifter
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	No
	No
	No

	Mast-type lifter
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	No
	Yes
	No

	Mast-type lifter
	[image: image18.jpg]



	No
	No
	No

	Drum lifter
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	No
	No
	No

	Pallet jack
	[image: image20.jpg]



	No
	No
	No

	Scissors lift cart
	[image: image21.jpg]



	No
	No
	No

	Hydraulic post lift table
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	No
	No
	No

	Hydraulic pump jack
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	No
	No
	No


	Stationary Lifting Devices

	Type
	Reference Image
	Is the Load Freely Suspended?
	Lifting/ Lowering by line wrapped around drum?
	Does standard 6.10 apply?

	Hoist, stationary
	[image: image24.jpg]et
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	Yes
	Yes
	Yes

	Hoist on articulating boom, stationary, attached to equipment
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	Yes
	Yes
	Yes

	Hoist, stationary, attached to equipment
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	No
(4 cables per lid)
	Yes
	No

	Hoist, mounted to equipment 
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	Yes
	Yes
	Yes

	Tower crane
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	Yes
	Yes
	Yes

	Exterior building hoist
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	Yes
	Yes
	Yes

	Hoist with trolley on gantry, wall-mounted
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	Yes
	Yes
	Yes

	Hoist with trolley on gantry, floor-mounted
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	Yes
	Yes
	Yes

	Hoist with trolley suspended from gantry, self-supporting
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	Yes
	Yes
	Yes

	Hoist with trolley suspended from building structure
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	Yes
	Yes
	Yes

	Workstation hoist on trolley suspended from gantry
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	Yes
	Yes
	Yes

	Gantry crane, attached to manufactur-ing equipment
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	Yes
	Yes
	Yes

	Tool balancer
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	Yes
	Yes
	No

(The user lifts and lowers most of the weight)

	Test head manipulator
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	No
	Yes
	No

	Production material loader
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	No
	No
	No

	Robot arm
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	No
	No
	No

	Water filtration system lid lifter 
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	No
	No
	No

	Scissors lift
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	No
	No
	No


: Visual Inspection
Crane/Hoist/Rope Inspection

Deficiencies such as those listed below shall be carefully examined and a determination made as to whether they constitute a safety hazard.  If a deficiency is identified that constitutes a safety hazard during the following inspection, the crane, hoist, or rope shall be removed from service until the deficiency has been corrected and the correction documented.

Check for these potential deficiencies.

1. Check for maladjustments of functional operating mechanisms that could interfere with proper operation.

2. Check for functional operating mechanisms with excessive wear of components.

3. Check for deterioration or leakage in lines, tanks, valves, drain pumps, and other parts of air or hydraulic systems.

4. Check for hooks that have deformed or cracked.  

a. The hook should be replaced if there are cracks or having more than 15 percent in excess of normal throat opening or more than 10 degree twist from the plane of the unbent

5. Check for properly lubricated hoist rope.

a. Any broken strands in wire rope?

b. Are broken strands clustered in one location on rope?

c. Is wire rope stretched beyond manufacturer's recommended limits?

d. Any indication of kinking, crushing, cutting, or unstranding?

e. Other wire damage or wear?

6. Check hoist chains, including end connections, for excessive wear, twist, distorted links interfering with proper function, or stretch beyond manufacturer's recommendations.

7. Check the hoist upper limit switch stop operation.  (Tested with no load on hook)
Crane/Hoist/Rope Inspection

	Identification Information





Date of Inspection: ______________

	Site: ____________ 

Location: _____________ 

Inspector: _____________________

	Crane/Hoist/Rope 

	Manufacturer: _____________________ Model Number: __________
Serial Number: __________

	Other Identifier: __________ 

	Crane/Hoist/Rope Responsible Party: _______________________________________________

	Deficiencies such as those listed below shall be carefully examined and a determination made as to whether they constitute a safety hazard.  If a deficiency is identified that constitutes a safety hazard during the following inspection, the crane, hoist, or rope shall be removed from service until the deficiency has been corrected and the correction documented.

	Item
	Potential Deficiencies
	Action Required

(Y-N-N/A)
	Corrected

(Initial and Date)

	1.
	Are structural members deformed, cracked, or corroded?
	
	

	2.
	Are there any loose bolts or rivets?
	
	

	3.
	Any maladjustment of functional operating mechanisms that interfere with proper operation?
	
	

	4.
	Any functional operating mechanisms with excessive wear of components?
	
	

	5.
	Are there any worn, cracked, or distorted parts such as pins, bearings, shafts, gears, rollers, or locking and clamping devices?
	
	

	6.
	Is there excessive wear on brake system parts, linings, pawls, and ratchets?
	
	

	7.
	Any deterioration or leakage in lines, tanks, valves, drain pumps, and other parts of air or hydraulic systems?
	
	

	8.
	Hooks
	
	

	8.a.
	Do hooks have deformation or cracks?  
For hooks with cracks or having more than 15 percent in excess of normal throat opening or more than 10 degree twist from the plane of the unbent, hook should be replaced.
	
	

	8.b.
	Is hook bearing worn?
	
	

	8.c.
	Has hook received annual crack detecting inspection?
	
	

	8.c.1.
	If yes, list date and method of testing.
	
	

	9.
	Ropes:
	
	

	9.a.
	Is hoist rope properly lubricated?
	
	

	9.b.
	Any broken strands in wire rope?
	
	

	9.c.
	Are broken strands clustered in one location on rope?
	
	

	9.d.
	Is the rope diameter below the nominal diameter due to loss of core support, internal corrosion, or wear of outside wires?
	
	

	9.e.
	Is wire rope stretched beyond manufacturer's recommended limits?
	
	

	9.f.
	Any indication of kinking, crushing, cutting, or unstranding?
	
	

	9.g.
	Are outside wires worn?
	
	

	9.h.
	Are there corroded or broken wires at end connections?
	
	

	9.i.
	Are end connections corroded, cracked, bent, worn, or improperly applied?
	
	

	9.j.
	Other wire damage or wear?  ____________________________
______________________________________________________
	
	

	10.
	Are sheaves or drums cracked, distorted, or worn?
	
	

	11.
	Do hoist chains, including end connections, have excessive wear, twist, distorted links interfering with proper function, or stretch beyond manufacturer's recommendations?
	
	

	12.
	Do chain drive sprockets have excessive wear?
	
	

	13.
	Does the hoist's upper limit switch stop operation of hoist in sufficient time to prevent contact of the hook or hook block with any part of the trolley?  (Tested with no load on hook)
	
	

	14.
	Does the lower limit switch trip in the "down" direction when two or more wraps of chain or wire rope are still on the drum/sheave?
	
	

	15.
	Are there any significant inaccuracies in load, wind, and other indicators when operated over their full range?
	
	

	16.
	Do gasoline, diesel, electric, or other power plants perform properly, and are they in compliance with applicable safety requirements?
	
	

	17.
	Do controller contacts, limit switches, push button stations show signs of pitting or deterioration?
	
	

	Remarks: ______________________________________________________________________________________

______________________________________________________________________________________________

______________________________________________________________________________________________

	____________________________________________


______________ 

Signature of Inspector






Date Completed


General Lift Plan Worksheet (Example Only)
Note:  This General Lift Plan shall be used for all non-critical lifts by mobile cranes brought onto the site for use at (site name).  If the lift requires two or more cranes, or if the intended load exceeds 80% of the rated load for the crane then the lift is considered a critical lift.  A Critical Lift Plan is required for all critical lifts and must be approved by ESH.

	1.
	Description of object to be raised:

	
	

	2.
	Weight of object to be raised:

	3.
	How weight of object was obtained?



	
	If lift is an existing item (being removed or demolished) the weight is to be recalculated, taking into account all modifications including internal, as well as an allowance for contents (sediment, sludge, insulation, liquid, etc.)

	
	a.  Source

	
	b.  Source

	4.
	Rigging

	
	a.  # Sling,  Type, Capacity
	c.  Rigging Drawing

	
	b.  # Shackle, Size, Capacity
	

	5.
	Total weight of object and rigging:

	
	a.  Source

	6.
	Equipment and lift relationship: (attach the following information to this form)

	
	a.  Maximum operating radius drawing

	
	b.  Planned operating radius drawing

	
	c.  Allowable load, specify on load chart which is attached

	
	f.  Clearance to surrounding facilities – show on drawing

	
	g.  Clear path for load movement – show on drawing

	
	h.  Electrical Hazards in Area – show on drawing

	
	i.  Any other obstacles or obstructions to lift or swing – show on drawing

	
	j.  Lift Plan Drawing



	7.
	Has all lifting equipment and rigging been inspected and determined to be in acceptable condition for this lift?

	
	

	8.
	Stability of Ground

	
	a. Has Facilities approved of crane position prior to lift?

	
	b. Any underground installations need special treatment?

	
	c. Are mats are required? Yes  FORMCHECKBOX 
   No  FORMCHECKBOX 
      If so, Size ____________ and Number __________

	10.
	Type of communications to be utilized and specific responsibilities of communicators?

	
	

	11.
	What are wind and weather restrictions?

	
	

	12.
	How will lift area be kept clear of unnecessary personnel?

	
	

	13.
	List any special conditions that lift personnel need to be aware of.

	
	

	14.
	Attach copies of the following:

	
	a.  Crane Annual inspection

	
	b.  Operator Certification


	Lift Approvals

	Rigging Supt
	Name:
	Signature:

	Lift Supervisor
	Name:
	Signature:

	Project Supt.
	Name:
	Signature:

	Project Manager
	Name:
	Signature:

	Signal Man
	Name:
	Signature:

	Crane Operator
	Name:
	Signature:


END OF FILE

Critical Lift Worksheet (Example Only)
	1.
	Use this form if any of the following criteria apply:

	
	a.  Load Exceeds 80% of load chart for crane or derrick

	
	b.  Two or more cranes / booms are required

	
	c.  Special hoisting/rigging equipment will be utilized

	
	e.  Other, please specify:

	2.
	Description of object to be raised:

	
	

	3.
	Weight of object: 

	4.
	How was the weight of the object obtained?

	
	a.  Using a certified scale: (ticket number)

	
	b.  Using other scale (description and calibration date)

	
	c.  Calculated Independently by more than one source:

	
	Source:

	
	Source:

	
	d.  If lift is an existing item (being removed or demolished), The weight is to be recalculated, taking into account all modifications including internal, as well as an allowance for contents (sediment, sludge, insulation, liquid, etc.)

	
	Source:

	
	Source:

	4.
	Description and weight of all rigging equipment and crane attachment deductions from load charts.

	
	Source:

	5.
	Total weight of object, rigging and load chart deductions:

	
	Source:  

	6.
	Have all lifting equipment and rigging been inspected and determined to be in acceptable condition for this lift?
	Yes 
 FORMCHECKBOX 

	No
 FORMCHECKBOX 


	7.
	Type of communications to be utilized and specific responsibilities of communicators?

	
	

	8.
	What are wind and weather restrictions?

	
	

	9.
	How will lift area be kept clear of unnecessary personnel?

	
	

	10.
	List any special conditions that lift personnel need to be aware of.

	
	

	11.
	Rigging

	
	# Sling,  Type, Capacity
	Rigging Drawing



	
	# Shackle, Size, Capacity
	

	12.
	Equipment and lift relationship: (attach the following information to this form)

	
	a.  Maximum operating radius drawing

	
	b.  Planned operating radius drawing

	
	c.  Allowable load, specify on load chart which is attached

	
	d.  Ratio of lift to allowable load – show on calculation sheet

	
	e.  Clearance between boom and lift – show on drawing

	
	f.  Clearance to surrounding facilities – show on drawing

	
	g.  Clear path for load movement – show on drawing

	
	Lift Plan Drawing:



	13.
	Stability of Ground

	
	a.  Has the crane position been approved of prior to lift?
	Yes  FORMCHECKBOX 
   
	No  FORMCHECKBOX 
  

	
	b.  Soil Bearing Capacity: 

	
	Source:
	Yes  FORMCHECKBOX 
   
	No  FORMCHECKBOX 
  

	
	c.  Are mats required?

	
	Size and Number:

	
	d.  Any underground installations need special treatment?

	
	e.  Ratio of soil bearing capacity to actual:

	14.
	Will a written lift plan and lift drawing be required for this lift?
	Yes   FORMCHECKBOX 
 
	No   FORMCHECKBOX 


	15.
	Attach copies of the following:

	
	a.  Crane Annual Inspection

	
	b.  Operator Certification

	
	c.  Rigger Certification

	
	d.  Rigging Certifications

	
	e.  Required Local Training

	Prior to performing a Critical Lift, the Project Manager shall schedule a meeting to discuss the lift with representatives from the ESH and Facilities groups.


	Pre-Lift Checklist
	Yes
	No

	Outriggers Fully Extended
	
	

	Crane Inspection Records
	
	

	Swing Room Checked
	
	

	Head Room Checked
	
	

	Tag Line Used
	
	

	Load Chart in Crane
	
	

	Work Area Barricaded
	
	

	Wind Conditions:  
	
	


	Critical Lift Approvals

	Crane Inspector
	Name:
	Signature:

	Rigging Inspector
	Name:
	Signature:

	Rigging Supt
	Name:
	Signature:

	Lift Supervisor
	Name:
	Signature:

	Project Supt.
	Name:
	Signature:

	Project Manager
	Name:
	Signature:

	Signal Man
	Name:
	Signature:

	Crane Operator
	Name:
	Signature:


Don’t Forget the Law of Gravity

REVISION HISTORY
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	Authored By:
	
	
	

	Approved By ESH:
	
	
	

	Approved By:
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