WTECH 183 Utility Worker Safety
Assignment #3: Control of Hazardous Energy
Instructions
Read the lecture notes below, then answer the Study Questions that follow. Submit your answers to the Study Questions according to the following guidelines:
· save your assignment as a Microsoft Word document;   

· format your assignment with no spaces between lines and with 1 inch margins on all sides; 

· use normal font (no bold, italic or underline, please) Times New Roman (PC) font size 12 or Times (Apple) font size 12; 

· place the course number, the title of the assignment and your full name at the beginning of your assignment; 

· list Study Question answers by number (it's not necessary to re-write the Study Questions themselves); 

· submit the assignment as an e-mail attachment to the instructor at lshenk@greenriver.edu by the due date/time listed in the course schedule; 

· make it clear in your e-mail subject line which course and assignment number you are submitting (for example, your e-mail subject line might read:  WTECH 183 Reading Assignment #1); and 

· submit each assignment as a separate e-mail (only one assignment per e-mail, please!)

Lecture Notes
Jobs in the water or wastewater field may require work with a wide variety of machinery and equipment. During a maintenance shutdown, the unexpected activation of these units—whether they are electrical, hydraulic, pneumatic, or mechanical—can cause damage to the surroundings as well as serious injury or even death.  These types of accidents can be prevented with an effective lockout/tagout safety program.  
 
This summary explains the main elements of a lockout/tagout safety program.  A lockout/tagout safety program must be a part of the workplace in every location where energy generated by equipment and machinery poses a safety threat. 
 
Energy Must Be Controlled
Here are some common activities performed in a water or wastewater facility:
· Equipment installation 
· System testing 

· Pipeline repairs 

· Machinery repairs 

· Routine maintenance and inspection of electrical pumps, valves, pneumatic systems, and reciprocating engines 

 
Although maintenance may be a routine activity, it is by no means without risks.  The unexpected energy generated by equipment or machinery can pose a grave hazard to those directly working with the equipment as well as others in the area.  Before any equipment can be safely serviced, it must always first be locked out and tagged.
 
Common types of energy that must be controlled include electricity, water pressure, and pressurized chemical energy, such as that produced by chlorine or other chemical feed systems.  Capacitors; springs; rotating flywheels; hydraulic systems; and air, gas, steam or water pressure can generate stored or residual energy.  This energy must be dissipated or restrained by repositioning, blocking, bleeding down, or other methods.
 
Controlling energy is so important to employee safety that the U.S. Occupational Safety and Health Administration (OSHA) now requires all machines or equipment, when undergoing repair, renovation, modification, or installation, to be equipped with energy-isolating devices designed to accept a lockout device.  This ensures that all units remain de-energized while being serviced.
 
Types of Lockout Devices
Locks, tags, chains, wedges, key blocks, adapter pins, self-locking fasteners and specially-designed hardware are some of the lockout devices used to isolate and control energy.  Make sure you use only those lockout devices that have been approved by your employer.
 
The following are characteristics of an effective lockout device:
· Must be durable, so that they are capable of withstanding the environment to which they are exposed for the maximum period of time that exposure is expected. 

· Must be singularly identified. 

· Must be the only devices used for controlling energy. 

· Must not be used for other purposes. 

· Must be standardized within the facility in a least one of the following criteria:  color, shape or size.  
· Must be identifiable, in that it indicates the identity of the employee applying the device. 

· Must be substantial enough to prevent removal without the use of excessive force or unusual techniques such as with the use of bolt cutters or other metal cutting tools. 

 Use Lockout Devices Whenever Possible
Lockout devices should be used whenever possible to guarantee that systems remain de-energized while being serviced.  Normally, the main switches, valves, controls, and levers of equipment are locked in the “off” position.  Remember—the source of the energy supply, instead of the operator’s control, should be locked out whenever possible.
 
The following are ways that equipment typically found in water and wastewater utilities can be safely locked out and tagged:
· Electrical Equipment-Before any inspections or repairs are made on electrical equipment—even on low-voltage circuits— the current must be turned off at the switch box and the switch locked in the “off” position.
· Pneumatic/Hydraulic Equipment-When servicing pneumatic, steam, or hydraulic systems, lock out both the suction and discharge valves to protect against residual energy that may remain within the equipment or machinery.  Recycling or bleeding the system relieves this stored energy.
· Mechanical Equipment-When stored energy is mechanical, such as spring tension, the equipment should be locked in the relaxed position.  If this is not possible, the equipment should be blocked to prevent movement.  If practical, lockout devices should be used to retain the block.
· Rotary/Reciprocating Engines-Rotary/reciprocating engines must be rendered inoperable by disconnecting an item that is essential for starting.  For example, the cables should be removed from a starting battery and then locked together.
Warning Tags
Warning tags are always used in conjunction with lockout devices.  They are designed to inform all employees in the area of the reason for the lockout.  A tag should be attached so that it clearly indicates that the operation or movement of the energy-isolating device is prohibited.  A tag should not be removed from an energy-isolating device without the approval of the authorized person responsible for its placement.
 
The following are characteristics of an effective lockout tag:
· Must be constructed and printed so that exposure to weather conditions or wet and damp locations will not cause the tag to deteriorate or the message on the tag to become illegible. 

· Must not deteriorate when used in corrosive environments such as areas where acid and alkali chemicals are handled and stored. 

· Must be standardized in print and format. 

· Must be substantial enough to prevent inadvertent or accidental removal. 

· Must have an attachment means of a non-reusable type, attachable by hand, self-locking and non-releasable with a minimum unlocking strength of no less than 50 pounds and having the general design and basic characteristics of being at least equivalent to a one-piece all-environment-tolerant nylon cable tie. 

· Must warn against hazardous conditions if the machine or equipment is energized. 

· Must include a legend such as:  Do Not Start, Do Not Open, Do Not Close, Do Not Energize, Do Not Operate. 

 
Remember, a tag is not a lock!  The use of a tag may create a false sense of security.  A tag is only a warning device that is attached to an energy-isolating device; it does not provide a physical restraint on an energy-isolating device.
 
Special Situations
If a situation arises where a lockout device is not capable of being used, employers and employees must comply with all tagout-related provisions and also use additional safety measures that provide a level of safety equivalent to that obtained by using lockout. This might involve removing and isolating a circuit element, blocking a controlling switch, opening an extra disconnecting device, or removing a valve handle to reduce the potential for any inadvertent energization while the tags are attached.  A street valve is an example of equipment on which you may be unable to attach a lockout device.  A solution may include installing a different colored valve cover and placing a tagged section of 2 x 4. lumber in the hole.
 

Application of Energy Control
To safely apply energy control to machines or equipment (using either lockout or tagout devices), authorized employees must perform specific procedures in the following order: 
· Preparation for shutdown: Before an authorized or affected employee turns off a machine or equipment, the authorized employee must have knowledge of the type and magnitude of the energy, the hazards of the energy to be controlled, and the method or means to control the energy. 
·  Machine or equipment shutdown: The machine or equipment must be turned off or shut down using the procedures established for it to avoid any additional or increased hazards to employees as a result of the machine or equipment stoppage. 
· Machine or equipment isolation: All energy-isolating devices that are needed to control the machine's energy source must be located. These devices must then be used to isolate the machine or equipment from its energy source. 
· Lockout or tagout device application: Lockout or tagout devices must be affixed to each energy-isolating device by authorized employees. Lockout devices where used, must be affixed in a manner that will hold the energy isolating devices in a "safe" or "off" position. Where tagout devices are used, it must be affixed in a manner that will clearly indicate that the operation or movement of energy isolating devices from the "safe" or "off" position is prohibited. If the tag can not be affixed directly to the energy isolating device, the tag must be located as close as safely possible to the device, in a position that will be immediately obvious to anyone attempting to operate the device 
· Stored energy: After the energy-isolating device has been locked out or tagged out, all potentially hazardous stored or residual energy must be relieved, disconnected, restrained, or otherwise rendered safe. 
· Verification of isolation: Before any work begins on machines or equipment that have been locked out or tagged out, an authorized employee must verify that the machine or equipment has been properly isolated and de-energized. 
Release from Lockout/Tagout
Before lockout or tagout devices are removed, and energy restored, these procedures must be followed:
· Machine/equipment inspection: The work area must be inspected to ensure that nonessential items (e.g., tools, spare parts) have been removed and that all of the machine or equipment components are operationally intact. 
 
· Positioning of employees: The work area must be checked to ensure that all employees have been safely positioned or have cleared the area. In addition, all affected employees must be notified that the lockout or tagout devices have been removed before the equipment is started. 
· Lockout or tagout device removal: Each lockout or tagout device must be removed from the energy-isolating device by the employee who applied the device. 
 When the authorized employee who applied the lockout or tagout device is not available to remove it, that device may be removed under direction of the employer, provided that specific procedures and training have been developed, documented and incorporated into the employer’s energy control program.  Under these circumstances, the following steps must be taken:
· The employer must verify that the authorized employee who applied the device is not at the facility. 

· The employer must make all reasonable efforts to contact the authorized employee to inform him/her that his/her lockout or tagout device has been removed. 

· The employer must ensure that the authorized employee knows that the lockout device has been removed before he/she resumes work at the facility. 

 Temporary Lockout/Tagout Removal
In some circumstances, employees need to temporarily restore energy to a machine or piece of equipment during servicing or maintenance to test and /or reposition the machine or piece of equipment. Lockout or tagout devices may be removed temporarily in order to perform these tasks. 
 
The following sequence of actions must be used for temporary lockout/tagout removal:
· The machine or equipment must be cleared of tools and materials. 

· Employees must be removed from the machine or equipment area. 

· All lockout or tagout devices may then be removed. 

· Authorized employees may then proceed to energize and test or position the equipment or machinery. 

· Following testing or positioning, all systems must be deenergized and energy control measures reapplied to continue the servicing and /or maintenance. 

Outside Personnel (Contractors)
Whenever contractors and other outside servicing personnel perform tasks covered by the Lockout/Tagout standard, they must adhere to all the standard's requirements.  The contractor or outside employer and the on-site employer must inform each other of their respective energy control program responsibilities.  The on-site employer must ensure that his/her employees understand and comply with the restrictions and prohibitions of the outside employer's energy control program.
 

Group Lockout/Tagout Procedures
Group lockout/tagout procedures may be used whenever a crew of workers is servicing machinery or equipment.  A group lockout/tagout must afford each employee a level of protection equivalent to that provided by the implementation of a personal lockout or tagout device. 
Primary responsibility for a set number of employees working under the protection of a group lockout or tagout device must be vested in a single authorized employee.  The single authorized employee must determine the exposure status of individual group members.  If there will be more than one crew, department, or group involved in the activity, a single authorized employee must be designated to coordinate affected workforces and to ensure continuity of protection. 
Each authorized employee must affix a personal lockout or tagout device to the machine or equipment when work begins and remove it when work is completed. 
 
Shift and Personnel Changes
Employers must ensure the continuity of employee protection by providing for the orderly transfer of lockout or tagout device protection between off-going and incoming employees. This will help to minimize exposure to hazards from the unexpected energization or start-up of the machine or equipment or the release of stored energy. 
 

Energy Control Program
The intent of an energy control program is to ensure that before any employee services equipment where the potential exists for unexpected energization or start-up of equipment or the release of stored energy, the machine or equipment is isolated from the energy source and rendered inoperative.
                
Every organization must establish, maintain, and follow a written energy-control program that documents the proper lockout/tagout procedures within that facility.  Periodic inspections of the energy control procedures to ensure that the procedures and the requirements of the standard are being followed. Employee training and retraining, along with additional training under a tagout system, ensure that the purpose and function of the energy control programs are understood by the employee.
 

Study Questions
1. Describe three examples of specific equipment likely to be found in a water or wastewater facility where energy must be controlled.  Make the purpose of the equipment clear. 

2. List four energy-isolating devices. 

3. Describe characteristics of an effective lockout device. 

4. Describe how energy can be controlled on each of these types of equipment. 
a.  Electrical
b.  Hydraulic
c.  Mechanical 

5. Describe characteristics of an effective warning tag. 

6. If a lockout device cannot be properly installed on a particular piece of equipment, how can workers be protected during its repair? 

7. List and describe the steps that should be followed when applying energy control. 

8. List and describe the steps that should be followed when releasing a piece of equipment from lockout/tagout. 

9. The authorized employee who applied a lockout device is not available and the equipment needs to be re-started.  How should this situation be handled? 

10. Describe how a temporary lockout/tagout procedure should be performed. 

11. What lockout/tagout requirements are there for contractors? 

12. Describe how a group lockout/tagout procedure should be performed. 

13. How are lockout/tagout procedures handled during shift changes? 

Evaluation
In order to be accepted for evaluation, this assignment must be submitted by the due date/time listed in the course schedule and in the format outlined in the instructions section above.  The instructor will randomly select study questions from this assignment for evaluation.  Selected study questions will be evaluated based on the following criteria:

	2 points
	Response correctly answers the question, is factually correct; and is thorough. 

	2 points
	Response demonstrates comprehension of material and understanding of concepts by using student's own words.  

	1 point
	Response demonstrates good writing skills including appropriate use of standard English with attention to  mechanics, grammar, punctuation and usage.  


