LOCKOUT TAGOUT





FOUR MAJOR AREAS OF SAFETY must be considered with every machine:  Maintenance work during which some part of the body may be in the path of a machine movement.  Servicing, adjustment, maintenance, and repair, which must be done dynamically perhaps with guards temporarily removed and other safety devices bypassed.  For instance, maintenance personnel with adequate training and experience need to search for a malfunction.  Protection of the operator at the point of operation.  Protection from moving machine parts, other than at the point of operation.  The first condition is perhaps the most hazardous, and will be discussed first.





PRINCIPLES OF GUARDING - ZMS INSTRUCTIONS





During maintenance, it is vital that machinery be put into a state in which the possibility of its making an enexpected and injury causing movement is reduced to a practical minimum.  the procedure used for this purpose is called lockout, lock-off, power lockout or power lock-off.  The difficulty with the locking-off concept is that its meanig varies greatly in each individual's mind.  For instance, some people include all of the logical precaurions tha should be taken to shut down a machine for maintenance.  Others take it to mean only locking off the electrical disconnect switch.





Between these two extremes there are many interpretations.  The result is that a machine locked off by one employee may not be in as safe a condition to work on as one that has been locked off by another.  Yet the same term is used by both.





An inadequately locked out machine might be capable of injureing or killing someone who is working in, on, or around it.  It takes far more than merely locking out electrical energy to achieve maximum protection for machine operators, maintenance and service people.  The locking-out procedure should include all energy sources:





	a.  Fluids under pressure





	b.  Electrical power





	c.  Compressed gases





	d.  Energy stored in springs





	e.  Potential energy from suspended parts





	f.  Any other source that may cause unexpected mechanical movement.





All energy sources must be neutralized before any maintenance or setup work can be safely accomplished.





Zero Mechanical State (ZMS)





After all energy sources have been neutralized, the machine is in "zero mechanical state" (ZMS).  ZMS provides maximum protection against unexpected mechanical movement.





The ZMS concept includes not only locking out electrical energy, but also includes all kinetic and potential energy be isolated, blocked, supported, retained, or controlled to ensure stored inergy will not be unexpectedly released.





Definitions





Initator.  A device that causes an action of controls or power actuator.  Typical manual initiators are push-button, foot switches, manual starters, hand valves, and other valves with manual overrides.  Tupical nonmanual initiators are limit switches, pressure switches, temperature-actuated switches, flow switches, and cam-actuated valves.





Additional Initators.  In an operation requiring more than one operator, separate hostage controls shall be provided for each operator.





Hostage Control.  A control in which the phusical act of operating the initiator prevents operator exposure to the motion or response produced by the initiator.  An example is to have an initiator located far enough away from the hazardous zone so the operator cannot return to the point of operation during the hazardous portion of the cycle.





Power off.  A condition which power cannot flow to the machine.  Electrically - the disconnect switch is opened to turn power off.  Pneumatically - an air valve is closed to turn power off.  The use of a common term OFF is preferable to use of OPEN for electrical, and CLOSED for pneumatic lines.  Where confusion might arise, both terms may be used - for example, switch locked off (open), valve locked off (close).





Zero Mechanical State (ZMS).  Refer to ZMS concept above.  The mechanical state of a machine in which:





	a.  Every power source that can produce a machine member movement has been locked off;





	b.  Pressurized fluid, air oil, etc., power lock-outs, i.e., shut-off valves, if used, will block pressure from the power source and will reduce pressure on the machine side port of that valve by venting to atmosphere or draining to tank;





	c.  All accumulators and air surge tanks are reduced to atmospheric pressure or are treated as power sources to be locked off, as stated in items a. and b.;





	d.  The potential mechanical energy of all protions of a machine is at its lowest practical value; so that opening of a pipe(s) tubing, hose(s), or actuation of any valve(s) will not produce a movement that could cause injury;





	e.  Pressurized fluid, air, oil, etc., trapped in machine lines, cylinders, or other components is not capable of producing a machine motion upon actration of any valve(s);





	f.  The kinetic energy of machine members is at its lowest practical value;





	g.  Loose of freely movable machine members are secured against accidental movement;





	h.  A workpiece of material supported, retained, or controlled by machinery shall be considered as part of the machine of the workpiece or material can move or cause machine movement.





Explanation





Holding a machine mamber against gravity or a spring force by blocking, suspension, by brackets or pins designed specifically for that purpose is permissible to reach ZMS.  A machine in ZMS may still have pressureized fluids or gases trapped in its piping.  When developing instructions for ZMS, proper consideration should be given validating that ZMS has been attained.





Power Locked.  A condition whereby the divice that turns power off is locked in the off position with the padlock of each individual who is working on the machine.





Fluid Power Off.  Means shall be provided for isolating pressureized fluid and gases energy sources from a machine, or group of machines.





Primary Protection.  A protective means that cannot be deactivated by malfunction of a device or intentional bypassing, or the prevention of machine movement by direct control of the power source or by direct prevention through mechanical stops.  Locking off the power to an electric drive motor using the main disconnect switch is an example of primary protection.  Putting a machine in ZMS is an example of primary protection of a fluid-powered machine.





Secondary Protection.  A device or structure that either can be bypassed by foreseeable means or might malfunction and defeat the planned protection.





Responsibility





This section assimulates a specification or instruction, use of the word "shall" means a mandatory requirement.





Employer.  It shall be the responsibility of the employer to specify mainetnance procedures for possessed equipment.  These procedures shall minimize hazards to operating and maintinance personnel.  The employer shall establish a preventative maintenance program which includes periodic inspections that would reveal hazards caused by age, overloading, corrosion, fatigue, improper use, or improper installation.  If the equipment cannot be immidiately fixed, it shall be removed from service.





The emoloyer also has responsibility to provide competent maintenance personnel.  They should be adequately trained and have the technical background to understand the information contained in maintenance manuals for the particular machines they inspect or maintain.





Employees shall inform others of their presence when performing maintenance or setup work in hidden or isolated areas.





Employee





Physical Entry Into Machine or Equipment.  The employee shall render the machinery safe, i.e., ZMS condition before placing any part of their body in the path of any movable machine or equipment member.





Troubleshooting with Power On.  When it is necessary to locate and define problems with the power on, the employee has authority to work on machinery with guards removed or to work within areas protected by barriers, if such action will not place any part of the body in the path of any movable machinery element.  Machinery may have to be stopped, locked out, or put in ZMS before moving a guard or barrier to observemachinery operation with power on.





Defeating Protective Devices.  During


