4.3
Electrical Safety
[image: image1.wmf]
Electrical safety is important in every work environment.  The danger of injury through electrical shock is possible whenever electrical power is present.  When a person's body completes a circuit and thus connects a power source with the ground, an electrical burn or injury is imminent.  Most fatal injuries result from high-voltage exposure; however, people can sustain severe injuries from low voltage power, if it has a high current flow.  The purpose of this section is to provide basic safety guidance to those who work with electricity or electrical equipment.  (Note:  Though lockout tagout procedures are defined in section 4.3.6 of this chapter, it should be noted that lockout/tagout procedures are not limited solely to electrical equipment.  These procedures should be employed whenever potentially hazardous energy is present.  Hazardous energy can be in the form of steam or other thermal source, hydraulic or pneumatic systems, chemical, or may even be present in strictly mechanical systems.)      

4.3.1.
Definitions
The following definitions help clarify general electrical safety:

Amps:  The standard unit for measuring electrical current.

Watt:  A unit of electrical power, equal to the power developed in a circuit by a current of amp flowing through a potential difference of one volt.

Voltage:  Electromotive force expressed in volts.

Circuit Breaker:  A device that automatically interrupts the flow of an electrical current.

Electrical Panel:  An insulated panel on which electrical wires are mounted.

Current Flow:  The rate of flow of an electrical charge, generally expressed in amps.

Electrical Load:  The amount of power delivered by a generator or carried by a circuit.  A device to which the power is delivered.

Ground-Fault Circuit Interrupter (GFCI):  A GFCI detects grounding problems and shuts electricity off to prevent a possible accident.

High Voltage:  The term high voltage applies to electrical equipment that operates at more than 600 Volts (for terminal to terminal operations) or more than 300 Volts (for terminal to ground operation).  Low voltage, high current AC or DC power supplies are also considered to be high voltage.

Hazardous Energy Sources:  This term applies to stored or residual energy such as that in capacitors, springs, elevated machine members, rotating flywheels, hydraulic systems, and air, gas, steam, or water pressure.

Lockout:  The placement of a lock on an energy-isolating device.  This act prevents workers from operating a piece of equipment until the lock is removed.

Tagout:  The placement of a tag on an energy-isolating device.  A tagout device is a prominent warning device of a lockout and should contain the employee's name.

Energy-Isolating Device:  A mechanical device that prevents the transmission or release of energy.  Examples include manually operated circuit breakers, disconnect switches, and line or block valves.  Push buttons, selector switches, and other control circuit devices do not isolate energy.  Energy-isolating devices should be lockable by means of a hasp or other type of attachment.  It should not be necessary to dismantle or reassemble a device to lock it.  However, where a lockout mechanism device is not available, removal of a handle or valve may be necessary.

Authorized Employee:  A person who locks-out or tags-out equipment for service or maintenance.  Authorized employees have received formal training in proper lockout/tagout procedures.  Annual refresher training must supplement the initial training.
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Lockout/tagout procedures are used to isolate hazardous energy sources -- typically electricity.  However, hazardous energy can also be in the form of hydraulic or pneumatic systems, pressurized airlines, steam or other thermal systems, chemical lines, or it may even be present in strictly mechanical systems.  Apart from stored energy sources, lockout/tagout should be used to protect employees from unintended releases of hazardous substances such as natural gas, CO2 or Halon in automated fire-extinguishing systems, and hot or large-volume water systems during maintenance and repair.  When service or maintenance work is required, lockout and tagout devices help ensure that employees are safe from possible energy releases.  All employees whose work involves hazardous energy sources must be formally trained in lockout/tagout procedures
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Before performing service or maintenance work on machines, turn them off and disconnect them from their energy sources.  To further ensure employee safety, lockout and tagout energy-isolating devices.  The following provides information on lockout/tagout procedures
.

4.3.6.1
Applying Lockout/Tagout Devices
Only authorized employees may apply lockout/tagout devices.  The following steps provide a brief outline of approved application procedures:


Notify affected employees that the equipment requires service or maintenance and is scheduled for shutdown and lockout/tagout.


Use established procedures to identify the type, magnitude, and hazards of the equipment's energy source.  Make sure you know the proper methods for controlling the energy source.


If the equipment is operating, shut it down using normal shutdown procedures.


Isolate the equipment from its energy source by activating the energy-isolating device(s).  

· Lockout and tagout the energy-isolating device(s).  Each authorized employee will be given their own lock and key in order to eliminate the possibility of others inadvertently unlocking an isolation device when it is being worked on by another.  When isolating devices are not lockable, tagout will be used instead of lockout.  When isolating devices are lockable, lockout along with tagout should be employed.

· Every single authorized employee working on a system shall independently lockout and/or tagout the system using his or her own lock and/or tag (at no time should any employee depend on the lock or tag of another worker to protect them during their service activities.  Use your own lock and/or tag!) 


Dissipate or restrain stored and residual energy using methods such as grounding, repositioning, blocking, bleeding, etc.  (Capacitors, springs, hydraulic systems, and air/gas/water pressure systems may contain stored or residual energy.)


Ensure that all employees are clear from the equipment.  Then, test the equipment for successful isolation by attempting to operate it.  Return the operating control to off or neutral after verifying the isolation.


The machine or equipment is now locked/tagged out.

4.3.6.2
Removing Lockout/Tagout Devices
When service and maintenance are complete, authorized employees may remove their lockout/tagout devices and return equipment to normal operations.  The following steps provide a brief outline of approved removal procedures:


Inspect the work area and remove any nonessential items.  Make sure the isolation equipment is intact and in good working condition.


Ensure that all employees are safely removed from the equipment and that they have been informed that the system will be turned on.


Verify that the equipment controls are in neutral or off.


Remove the lockout/tagout devices and re-energize the equipment (You should only remove your own lockout or tagout device.  It is the responsibility of each authorized employee to remove his or her own lock or tag).

Note:  The removal of some forms of blocking may require the equipment to be re-energized before safe removal.

· Notify affected employees that the service is complete and the equipment is ready for operation.

If it is necessary to remove a lock of an authorized employee that is not present, the following procedures should be employed along with the normal lock/tag removal procedures previously described (above).  Only the Foreman of the work crew involved can remove the lock of the authorized employee and only under the following conditions:

· A thorough visual inspection of the work site must be preformed to ensure that the work area is clear and the authorized employee is not present.

· The foreman or authorized employer representative shall verify that the authorized employee is not on campus (under no circumstance should any lockout or tagout device be removed unless it is confirmed that the authorized employee is not present);

· All reasonable efforts to contact the authorized employee shall be made to inform the employee that his/her lockout/tagout device has been removed;  and

· The employer shall ensure that the authorized employee is aware that the device has been removed before he/she resumes work on campus.

The focus of these removal procedures is to ensure that the authorized employee is not in the work area, and that they will not return to the work area assuming that the equipment is still locked or tagged out.

4.3.6.3 Lockout/Tagout Training

Employees whose work requires them to service systems containing any of the potentially hazardous energy sources described above must receive documented training on proper lockout/tagout procedures.  This initial training must be supplemented by documented annual refresher training.  Only those employees who have received proper training will be authorized to work on systems containing hazardous energy sources.  New Facility Operations employees must receive a copy of this procedural document, documented training, and their own lock and key before they are allowed to work alone on systems containing recognized hazardous energy sources.

Where tagout alone will be used, all employees working with the equipment or at the work site, must receive awareness training on tagout procedures.

4.3.7
Electrical Emergency Response
The following instructions provide guidelines for handling three type of electrical emergencies:


Electric Shock
When someone suffers serious electrical shock, he or she may be knocked unconscious.  If the victim is still in contact with the electrical current, immediately turn off the electrical power source.  If you cannot disconnect the power source, try to separate the victim from the power source with a non-conductive object, such as a wood handled broom.

Important:  Do not touch a victim that is still in contact with a power source; you could electrocute yourself.

Have someone call 911 for emergency medical assistance immediately.  Administer first-aid, as appropriate, once the individual is free from the live power source.


Electrical Fire
If an electrical fire occurs, try to disconnect the electrical power source, if possible.  Call 911.  If the fire is small, you are not in immediate danger, and you have been trained in fighting fires, use any type of fire extinguisher except water to extinguish the fire.

Important:  Do not use water on an electrical fire.
�  These procedures follow OSHA guidance, 29 CFR 1910.146, The control of hazardous energy (lockout/tagout)





