Exhibit: Lockout and Tagout Hazards Analysis Process

See which procedures use this document
This exhibit provides guidance for determining when service or maintenance of a machine or equipment could involve the unexpected energization, startup, or release of stored energy that could harm employees. Control of such hazardous energy requires the use of PNNL lockout and tagout (LOTO).

Personnel utilizing this exhibit must be familiar with the activities to be performed and the LOTO process. If personnel are not familiar with one of these processes, they should consult the equipment custodian or the controlling organization for assistance.

1. Define the Scope of Work

a) Determine if the work is part of normal production operations. Normal operations include those actions that are routine, repetitive, and integral to the operation of the equipment (the equipment is designed and intended to be operated a particular way). Normal operations do not require use of LOTO. Removal or bypassing of guards or other safety devices, personnel placing any part of the body into the point of operation of equipment, or entering a danger zone associated with the equipment are not part of normal operations. Contact WS&H to evaluate the work activity and determine if alternative controls are required to provide effective protection from hazardous energy.
b) Determine if there is a compelling reason to work on energized equipment. If so, follow the Electrical Work Practices work control (LOTO is not required in this case).
c) Identify the tasks required for performing the work. Define the boundaries for the work being performed, tools and equipment required, prerequisite steps or conditions, and the physical work to be performed on the system or equipment.

2. Identify and Analyze Associated Hazards

a) For each task associated with the work, identify potential worker exposure to the various types of hazardous energy below. Potential exposure to any of the following hazardous energy requires the use of LOTO:
	Type of Hazardous Energy
	Threshold requiring LOTO
	Examples

	Electrical (Alternating and Direct Current)
	≥ 50 volts and ≥ 5 milliamps

or

≥10 joules of stored energy and ≥ 50 volts
	Batteries, capacitors, motors, microscopes, uninterruptable power supplies

	Thermal
	Hot
	Liquids or gases ≥ 120oF
Surfaces  ≥ 140oF
	Steam, hot water, piping

	
	Cold
	Liquids and surfaces < 27oF
	Cryogens

	Mechanical Motion
	Any/All
	Linear travel or rotation; engines, pumps, fans

	Potential
	Any/All
	Springs, elevated objects

	Compressed Gas
	>150psi, evaluate flammable and toxic based on existing controls*
	Compressed air, specialty gas, 

	Pressurized Systems
	Minimal Action*
	LOTO not required for pressure hazard, evaluate toxic and flammable based on existing controls
	Bench Scale low hazard research equipment

	
	Action-required vessels systems*
	All unless alternate means are identified and approved*
	Air Compressor, Research process equipment 

	
	Facility Systems
	>150psi, evaluate flammable and toxic based on existing controls
	Heating Hot Water, Steam, Boiler

	Non-ionizing radiation

Note: Other forms of electromagnetic radiation may require LOTO to mitigate the personnel hazard (i.e. magnets); consult SME for more specific guidance
	Class 3B or 4 lasers, except as specified in the Laser Use Permit
	

	Ionizing Radiation

(Consult SME for guidance)
	Radiation Generating Devices that have the potential to exceed a control level
	X-ray devices

	Chemical
	Evaluate based on the chemical hazards, container/system, activity and existing controls in place.
	Flammable gases, toxic, reactive

	Stored
	Any
	Each of the hazardous energy types above may involve some type of stored energy.


*Alternate means and definitions for pressurized systems and compressed gas can be found in the Pressure and Vacuum Systems and Compressed Gases and Systems work controls.
b) Assess other circumstances or hazards that may create additional hazards or exposure risks when combined with non-hazardous energy levels. For example, a fluid system at 120 psi would not require LOTO. LOTO may be warranted if working on the piping system from a ladder that could startle a worker resulting injury (e.g., fall from elevation). Refer to startle hazard definition for additional information. 

c) Evaluate existing engineering controls, administrative controls, and personal protective equipment in use to determine if LOTO is required. LOTO may be required to maintain an engineering control in a safe configuration while service and maintenance is being performed.

3. Develop and Implement Controls

a) Identify the LOTO isolation boundary using approved engineering drawings.

b)  If engineering drawings are not available or up to date, use other means to determine energy isolation points such as:

1)  Visual inspection of system or equipment to verify system status, services abandoned in place and/or other system configuration considerations.
2)  Hand-over-hand verification of services/utilities.
3)  Circuit tracing.

4)  Approved procedures which has previously identified energy isolation points.

5)  Using methods contained in the Hazardous Energy Isolation Practices exhibit to investigate and determine proper energy isolation points.

c)  If work planning, investigative review, and/or isolation boundary modification cannot guarantee complete isolation (e.g., the potential for system configuration inconsistencies may still exist), work requiring the use of energized work processes shall be implemented until all energy isolation points are confirmed and can be controlled using LOTO.
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