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INTRODUCTION
Failure to lock out and block out machinery before working on it is a major cause of serious injury and death in California. 

Workers are electrocuted—or lose fingers, hands, arms—or suffer severe crushing injuries—because machinery is inadvertently turned on while it is being maintained, repaired or adjusted. 

These injuries can be prevented by establishing and using an effective lockout program. 

Failure to lock out and block out machinery has caused devastating injury and death to workers, as the following case histories indicate: 

· Three men were doing maintenance inside an asphalt pug mill type mixer. One employee was still inside the mixer when the power was turned back on, thereby starting the mixer. He was killed instantly. 
Cause: failure to disconnect power source and lock out. 

· A cotton gin operator climbed into a jammed cotton cleaner/separator. The toggle switch controlling the operation of the gin was turned off but not locked out. For some reason, someone accidentally turned the machine back on, not knowing the gin operator was inside the gin. The operator's left leg was pulled through the feed rollers. 
Cause: failure to disconnect power source and lock out. 

· A warehouseman was repairing an air-operated valve which he had turned off but not disconnected and locked out. During the repair operation he slipped and inadvertently turned on the switch which let air into the valve. His hand was caught and crushed in the valve. 
Cause: failure to disconnect power source and lock out. 

· A maintenance employee was changing V-belts on an exhaust fan. He de-energized the fan before starting work. However, he did not block the blades of the fan. The suction in the duct work turned the fan blades, and his hand was caught in the V-belt drive. 
Review of the NIOSH FACE data indicates that three related factors contribute to injuries and deaths that occur when workers perform installation, maintenance, service, or repair work near hazardous energy sources:

· Failure to completely de-energize, isolate, block, and/or dissipate the hazardous energy source 

· Failure to lockout and tagout energy control devices and isolation points after the hazardous energy source has been de-energized 

· Failure to verify that the hazardous energy source was de-energized before beginning work

These fatalities could have been prevented if comprehensive hazardous energy control procedures had been implemented and followed.

NIOSH recommends that employers implement the following steps to prevent injuries and deaths of workers who must work with hazardous energy in their jobs:

  Comply with OSHA regulations. 

  Develop and implement a hazardous energy control program. 

  Identify and label all hazardous energy sources. 

  De-energize, isolate, block, and/or dissipate all forms of hazardous energy before work begins. 

  Establish lockout/tagout programs that 

—require workers to secure energy control devices with their own individually assigned locks and keys—only one key for each lock the worker controls;‡ 

—require that each lock used to secure an energy control device be clearly labeled with durable tags to identify the worker assigned to the lock; 

—make sure that the worker who installs a lock is the one who removes it after all work has been completed; and 

—if work is not completed when the shift changes, workers arriving on shift should apply their locks before departing workers remove their locks. 

  Verify by test and/or observation that all energy sources are de-energized before work begins. 

  Inspect repair work before reactivating the equipment. 

  Make sure that all workers are clear of danger points before re-energizing the system. 

  Train ALL workers in the basic concepts of hazardous energy control. 

Lockout/tagout means that any energy source — whether electrical, hydraulic, mechanical, compressed air, or any other source that might cause unexpected movement—must be disengaged or blocked, and electrical sources must be de-energized and LOCKED or positively sealed in the OFF position. 

But even a locked-out machine may not be safe if there are parts of the machine that are not BLOCKED to prevent inadvertent movement. Potential energy that may need to be blocked can come from suspended parts, subject to gravity, or may be energy stored in springs. In a U.S. Bureau of Labor Statistics study on injuries related to servicing equipment, 80 percent of the workers surveyed failed to even turn off the equipment before performing the service work. 

There is a difference between turning off a machine and actually disengaging or de-energizing a piece of equipment. When you turn off a control switch, you are opening a circuit. There is still electrical energy at the switch, and a short in the switch or someone inadvertently turning on the machine may start the machine running again.  

To prevent these kinds of lockout/tagout accidents, General Industry Safety Order 3203—in Title 8 of the California Code of Regulations —requires every employer to inaugurate and maintain an accident prevention program which shall include but not be limited to the following: 

1. A training program designed to instruct employees in general safe work practices, plus specific instruction with regard to hazards unique to any job assignment. 

2. Scheduled periodic inspections to identify and correct any unsafe conditions and work practices that may be found. The employer shall correct unsafe conditions and work practices found as a result of the required inspections. 
To be effective, a lockout/tagout program should include: 

· A survey of the equipment by responsible persons who are thoroughly familiar with its operation and associated hazards, in order to identify which machinery should be locked and blocked out. 

· Identification and labeling of lockout devices. 

· Selection and purchase of locks, tags and blocks. 

· A standard operating procedure that is written and followed. 


Equipment Survey: 
Identifying & Labeling the Energy Disconnecting Means

Make an initial survey of the plant or operation to identify all energy sources. 

This must be done by physical inspection, possibly in combination with a study of drawings and equipment manuals. 

Locate and mark the disconnecting means, indicating their function. Categorize the identification details as to equipment supplied and energy type and magnitude, from material worked out beforehand in this lockout/tagout  program planning study. 

Example: 
Line #1, Press #4, Electrical 480 volts 

A sign or sticker—"LOCKOUT HERE"—placed at the disconnecting means will help direct workers to correct lockout devices. After surveying the operation, additional and more practical means may be installed. In complicated operations, schematics of just the disconnecting means may need to be drawn up by the plant's engineering department. 

Methods of Locking Out Controls
There are many different ways to lock out a piece of equipment. Commonly, the main disconnect switch has one opening where a lock can be placed. 

If more than one employee works on the equipment, a lockout adaptor suitable for the installation of several locks must be used, enabling all workers to lock out the machine with their individual locks. 

If the switches are in a metal box, the box itself must be locked out. 

If a fuse was removed in order to de-energize the equipment, the fuse box must be locked. 

If the controls are in a metal-covered box, a common hasp can be welded or riveted to the door, along with a lock staple. Then the switch can be "opened" and the door closed and padlocked. 

Fuse boxes can also be locked in this way. 

Machines activated by compressed air or steam will have valves that control movement. These valves will need not only to be locked out, but also bled to release any back pressure. 



Lockout Procedure Requirements

1. All maintenance personnel are issued a suitable lock (or locks). The lock has the individual worker's name and other identification on it. Each worker has the only key to the lock. 

2. The worker checks to be sure that no one is operating the machinery BEFORE turning off the power. The machine operator is informed before the power is turned off. Sudden loss of power could cause an accident. 

3. Steam, air, and hydraulic lines should be bled, drained, and cleaned out. There should be no pressure in these lines or in reservoir tanks. 

4. Any mechanism under load or pressure, such as springs, should be released and blocked. 

5. Each person who will be working on the machinery should put a lock on the machine's lockout device(s). Each lock must remain on the machine until the work is completed. Only the worker who placed the lock should remove his/her lock. 

6. All energy sources which could activate the machine must be locked out. 

7. The main valve or main electrical disconnect must be tested to be sure that the power to the machine is off. 

8. Electrical circuits must be checked by qualified persons with proper and calibrated electrical testing equipment. An electrical failure could energize the equipment, even if the switch is in the off position. Stored energy in electrical capacitators should be safely discharged. 

9. CAUTION: Return disconnects and operating controls to the off position after each test. 

10. Attach accident prevention tags which give the reason for placing the tag, the name of the person placing the tag, how he/she may be contacted, and the date and time the tag was placed. No one removes the lock without proper authority. 

Locks, Blocks, & Accident Prevention Tags

Locks 

Each worker must have his/her own lock and the only key to that lock. 

The lock should be substantial and durable, and should have the name of the employee on it. In addition, locks can be color-coded to indicate different shifts or types of crafts. 

When more than one worker is servicing a piece of equipment that must be locked out, a lockout adaptor can be used which allows all the workers to place their locks on the disconnecting means. After the work is completed, each worker removes his/her lock and the machine is then returned to service. 

Tags 

DO NOT USE TAGS ALONE. Use tags or signs in addition to locks. 

Tags must state the: 

· reason for the lockout. 

· name of the employee who is working on the equipment and how that person may be reached. 

· date and time the tag was put in place. 

Tagout devices shall be capable of enduring at least 50 pounds of pull, and a non-reusable type. 

Blocks 

Suitable blocks are another important safety device for making a piece of equipment safe to be repaired or serviced. Blocks must be placed under raised dies, lifts, or any equipment that might inadvertently move by sliding, falling or rolling. 

Blocks, special brackets, or special stands such as those commonly used under raised vehicles, must be available and always used. Another form of blocking is the placement of a blind. A blind is a disk of metal placed in a pipe to ensure that no air, steam, or other substance will pass through that point if the system is accidentally activated. 

Before installing blinds or blocks, bleed down steam, air, or hydraulic lines to get rid of any pressure. Coiled springs, spring-loaded devices, or suspended loads must also be released so that their stored energy will not result in inadvertent movement. 

Written Standard Operating Procedure

A lockout usually requires coordination between the production and maintenance departments. 

It frequently extends over two shifts, which adds to the number of employees involved and complicates portions of the lockout/tagout procedure. 

The best way to put into practice an effective lockout program is to first prepare a written, standardized operating procedure, then carry out the necessary training and responsible supervision. 

In a check list format, prepare a written sequence for access, de-energizing, lockout, clearance, release, and start-up. 

Also consider stored energy. Conditions not hazardous during normal operations can become hazardous when guards are removed during maintenance and servicing. 

In writing a lockout procedure, consider: 

· job objectives and equipment involved. 

· detailing the energy sources for each machine and lockout procedures. 

· steps for shutting down and securing machinery. 

· steps to verify lockout effectiveness. 

· procedural steps for applying lockout and tagout. 

· procedural steps for restarting. 

· employees authorized to perform lockout. 

· annual compliance audit. 

In training for lockout procedure, consider: 

· Employees must understand what equipment lockout/tagout means, and what to do if they want to operate it. 

· The authorized person must be trained in written procedure and fully knowledgeable of hazardous energies specifically related to equipment. 

· Employees reassigned to different equipment must be retrained. 

· Contractors working on site must have a general understanding of lockout/tagout and follow the county’s procedures. 

In large and complex facilities, permits signed by designated supervisors should be obtained before a lockout is begun. See sample permit in this publication. 

A signed permit is particularly important if maintenance work is being performed by an outside contractor who may be familiar with the particular piece of equipment being serviced, but who will not know about the plant's operation overall. 



Testing Equipment During Lockout
In many maintenance and repair operations, machinery may need to be tested—and for that purpose, energized before additional maintenance work can be performed. 

This procedure must be followed: 

1. Clear all personnel to safety. 

2. Clear away tools and materials from equipment. 

3. Remove lockout devices and re-energize systems, following the established safe procedure. 

4. Proceed with tryout or test. 

5. Neutralize all energy sources once again, purge all systems, and lockout prior to continuing work. 

Equipment design and performance limitations may dictate that effective alternative worker protection be provided when the established lockout procedure is not feasible. 

If machinery must be capable of movement in order to perform a maintenance task, such as a cleaning operation, workers can use extension tools—extended swabs, brushes, scrapers—to protect themselves from injury. 
Restoring Equipment to Service
After the work is completed and the equipment is ready to be returned to normal operation, this procedure must be followed: 

1. Remove all non-essential items. 

2. See that all equipment components are operationally intact, including guards and safety devices. 

3. Repair or replace defective guards before removing lockouts. 

4. Remove each lockout device using the correct removal sequence. 

5. Make a visual check before restoring energy to ensure that everyone is physically clear of the equipment. 

If you have questions or concerns, or if you need additional information on lockout/blockout procedures, for free assistance contact the Cal/OSHA Consultation Service office in your area. Addresses and phone numbers are listed on the inside front cover of this publication. 

Sample Lockout Procedure
Lockout procedure for
________________________________________________________________________ 
Name of your Company 

Purpose 

This procedure establishes the minimum requirements for lockout of energy sources that could cause injury to personnel. All employees shall comply with the procedure. 

Responsibility 

The responsibility for seeing that this procedure is followed is binding upon all employees. All employees shall be instructed in the safety significance of the lockout procedure by (designated individual). Each new or transferred affected employee shall be instructed by (designated individuals) in the purpose and use of the lockout procedure. 

Preparation for Lockout 

Employees authorized to perform lockout shall be certain as to which switch, valve, or other energy isolating devices apply to the equipment being locked out. More than one energy source (electrical, mechanical, or others) may be involved. Any questionable identification of sources shall be cleared by the employees with their supervisors. Before lockout commences, job authorization should be obtained. 

Sequence of Lockout Procedure 

1. Notify all affected employees that a lockout is required and the reason therefor. 

2. If the equipment is operating, shut it down by the normal stopping procedure (such as: depress stop button, open toggle switch). 

3. Operate the switch, valve, or other energy isolating devices so that the energy source(s) (electrical, mechanical, hydraulic, other) is disconnected or isolated from the equipment. Stored energy, such as that in capacitors, springs, elevated machine members, rotating fly wheels, hydraulic systems, and air, gas, steam or water pressure, must also be dissipated or restained by methods such as grounding, repositioning, blocking, bleeding down. 

4. Lockout energy isolating devices with an assigned individual lock. 

5. After ensuring that no personnel are exposed and as a check on having disconnected the energy sources, operate the push button or other normal operating controls to make certain the equipment will not operate. CAUTION: Return operating controls to neutral position after the test. 

6. The equipment is now locked out. 

Restoring Equipment to Service 

1. When the job is complete and equipment is ready for testing or normal service, check the equipment area to see that on one is exposed. 

2. When equipment is clear, remove all locks. The energy isolating devices may be operated to restore energy to equipment. 
Procedure Involving More Than One Person 

In the preceding steps, if more than one individual is required to lock out equipment, each shall place his/her own personal lock on the energy isolating device(s). One designated individual of a work crew or a supervisor, with the knowledge of the crew, may lock out equipment for the whole crew. In such cases, it may be the responsibility of the individual to carry out all steps of the lockout procedure and inform the crew when it is safe to work on the equipment. Additionally, the designated individual shall not remove a crew lock until it has been verified that all individuals are clear. 

Rules for Using Lockout Procedure 

All equipment shall be locked out to protect against accidental or inadvertent operation when such operation could cause injury to personnel. Do not attempt to operate any switch, valve, or other energy isolating device bearing a lock. 





Sample Safety Permit 

	


	
SAFETY PERMIT

	DATE___________________

	PERMIT ISSUED TO
	TIME ISSUED_____________

	EXPIRATION TIME_________

	|_| Maintenance    |_| Outside Contractor Name__________________________________

	
Job Description__________________________________________________________
______________________________________________________________________

	


	
	

	
CHECKED PRECAUTIONS SHALL BE OBSERVED

	|_| TAG & DISCONNECT
     ELECTRIC EQUIPMENT
	|_| FIRE EXTINGUISHER
     AT SITE

	|_| LINES BLINDED
	|_| CONTAINS SPARKS

	|_| VALVES CLOSED &
     TAGGED
	|_| KEEP AREA FREE OF
     COMBUSTIBLES

	|_| LOCKED OUT
	|_| BARRICADE AREA

	|_| LINES DISCONNECTED
	|_| SHIELD ARC

	|_| BLEEDERS OPEN


	
PROTECTIVE EQUIPMENT REQUIRED

	|_| WEAR GOGGLES
     FACE SHIELD
	|_| WEAR RUBBER BOOTS

	|_| WEAR GLOVES
     RUBBER THERMAL
	|_| WEAR SAFETY
     BELT & LINE

	|_| WEAR HOOD
     ACID THERMAL
	|_| WEAR RESPIRATOR
     DUST CHEMICAL

	|_| WEAR SUIT
     RUBBER THERMAL


	

	


	
OTHER PRECAUTIONS____________________________________________________
______________________________________________________________________
______________________________________________________________________

	
PERMIT CONDITIONS & 
REQUIREMENTS UNDERSTOOD
	APPROVALS

	


	
	SAFETY INSPECTOR

	


	SIGNED
	OPERATIONS FOREMAN               TIME

	


	ENGINEER-FOREMAN-CRAFTSMAN
	OPERATIONS FOREMAN               TIME

	


	Work must begin within ninety minutes of issuance of this permit.
If the work is interrupted, the foreman, craftsman, or contractor must indicate equipment condition to
operations foreman or operator when leaving job for more than two hours or when job is complete. 

|_| JOB COMPLETED______________________ |_| JOB INCOMPLETE______________________
_____________________________________________________________________________
_____________________________________________________________________________
THIS PERMIT IS TO BE KEPT ON THE JOB UNTIL WORK IS COMPLETED, PERMIT EXPIRES OR IS REVOKED

	


	Reproduced with permission from American National Standard (Lockout/Tagout of Energy Sources - Minimum Safety Requirements, ANSI Z244.1), © 1982 American National Standards Institute. Copies of this standard may be purchased from : American National Standards Institute, 1430 Broadway, New York, NY 10018. 




