
LOTO 2
1

Presenter
Presentation Notes
Instructions for the instructor:Provide a 2 week advisory to the ESH Section  (Rafael Coll) at rcoll@fnal.gov and request the handout. These booklets are printed by the Fermilab Media Services group. Or you can send e-mail to kseifrid@fnal.gov and make the request for the handout directly to Media Services.The handout covers and dividers are made of “fiery red” color stock. The booklet is bound with staples. Do request stapled binding to expedite printing.
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Administrative Notes

• Emergency Exits

• Restrooms

• Cell Phones

• Pagers

• Attendance Sheet

• Length of class

Presenter
Presentation Notes
If applicable, discuss each item on this list per your own requirements and the physical plant where the training takes place.
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LOCKOUT/TAGOUT Level 2

Course # FN000212

Presenter
Presentation Notes
Introduce yourself to the class.Ask: What sort of equipment will you be required to lockout?this is to get a feel for what areas of training should be emphasized in class. Make a mental note of the information. Explain the spirit and intent of LOTO:“ All energy is isolated, dissipated , then locks are place and the absence of energy verified before proceeding with the work.Explain handoutThe handout has the presentation given for note taking, followed by a copy of FESHM 5120, the Electrical Work Permit /Hazard Analysis form and lastly there is a number of OSHA interpretations related to the topic of Lockout/Tagout. If you enter beam enclosures , LOTO 2 is a requirement of entry per Accelerator Division directives.



LOTO 2
4

Objectives

• State the Definition of a Lockout/Tagout
• Recognize Locks & Tags Used at Fermilab
• Recognize LOTO Activities
• State Consequences of Unauthorized 

Removal of Locks & Tags
• Recognize Hazardous Energy Sources
• Steps for Energy Isolation & Control

Presenter
Presentation Notes
Read this objectives to the class.
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Objectives

• State limitations of Tagout Devices
• Understand Differences Between Type 

A & Type B Group Locks
• Recognize When A Written LOTO 

Procedure is Required
• State LOTO Requirements During Shift 

Change
• Understand Requirements for 

Subcontractors

Presenter
Presentation Notes
Read the objectives to the class.
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When does LOTO  
apply and when it 

does not?

Presenter
Presentation Notes
Now, there are specific situations when lockout/tagout applies and some when it does not apply. The next three slides describe application of LOTO and also times when LOTO does not apply.
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LOTO Program Applies To

• Control of Hazardous Energy Sources 
During Service & Maintenance of 
Equipment

• Activities Near Hazardous Energy with 
the Potential for Injury if Energy is 
Released.

• Servicing or Maintenance when 
Guards and Other Protection is 
Bypassed 
– Plus potential for injury

Presenter
Presentation Notes
These are the three points to remember about the application of the program: a hazardous energy source must be present.-What are these energy sources? Can you name some? Electrical, mechanical, chemical, pressurized air or fluids, hydraulic energy, a spring under tension or compression There is potential for injury Because guards and protection are bypassed during servicing or maintenance the worker is not protected except for the lock and tag.
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LOTO Does Not Apply To
• Work on Cord & Plug Connected Equipment
• Minor Tool Changes and Adjustment during 

Normal Operations
• Access to accelerator or beamline 

enclosures under controlled or supervised 
access conditions.

• Work On or Near Exposed Energized 
Equipment that Involves Inspection or 
Testing Covered under FESHM 5042 and 
5041

Presenter
Presentation Notes
 Cord and plug connected equipment- why? (try to get some answers from the students). Employee must be in control of the plug and the equipment does not have hazardous stored energy. What does control of the plug means to you? It means within sight and reach. Adjustments and Tool Changes: The operation must be:	A.  routine - must be done regularly as a course of operation and it must be 	in accordance with established practices.��	B.  repetitive -  The activity must be a repeated as part of the production  	process or cycle.��	C.  Integral-  The activity must be needed to complete the production 	process.  Access to accelerator-   However, if you are going to be working on energy sources, LOTO applies. See the LOTO chapter page 2.  Inspection and testing and we may add troubleshooting – why? Because the energy source is needed in order to do trubleshooting.FESHM 5042 deals with the AC Power Distribution system while FESHM 5041 deals with utilization equipment.
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LOTO Does Not Apply To

• Installations Under the Control of 
Electric Utilities

• Hot Tap Operations Involving Utility 
Company Transmission and 
Distribution Systems

• If De-energizing Introduces Additional 
or Increased Hazards or is Infeasible 
Due to Design

Presenter
Presentation Notes
Utilities work under a different subpart of OSHA and have separate LOTO requirements  although similar.Hot Tap Operations: This type of operation is not electrical but mainly deals with welding on pipes that carry material under pressure and the service cannot be stopped. For example tapping into a natural gas line to connect a branch.If De-energizing Introduces Additional or Increased Hazards or is Infeasible Due to Design – Happens very infrequently. An example of increased hazards is shutting power to an intensive care unit in a hospital.
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Presenter
Presentation Notes
Now, let us try a change of pace and deal with some definitions for you to understand who are we talking about.
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Lockout/Tagout

• The Placement of a Lockout and/or  
Tagout Device on an Energy Isolating 
Device
– In accordance with procedures
– Ensures equipment cannot be operated 

until lockout device is removed

Presenter
Presentation Notes
Here is the definition of Lockout/Tagout- Read the definition to the class We’ll discuss devices such as Job lockboxes and other lockout and tagout devices later.The term “Lockout/Tagout” allows the use of a lockout device, a tagout device or a combination of both.
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Affected Employee

• An Employee whose Job Requires Operation 
or Use a Machine or Equipment on Which 
Servicing or Maintenance is Being Performed 
Under Lockout or Tagout

• An Employee whose Job Requires Work in 
an Area where such Servicing or 
Maintenance is Being Performed

Presenter
Presentation Notes
In short this means a user  or an area resident is an affected employee. This definition is found in the general industry OSHA standard. 
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Who is an Affected 
Employee?

Everyone at the
Laboratory!!!

Presenter
Presentation Notes
Basically, this is everyone in the Laboratory. Even though you only notify people in or around the LOTO area.  Anyone else at the Lab may visit the area where LOTO is performed and that is why everyone at the Lab maybe an affected employee at one point or another.
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Authorized Employee

• Locks out/Tags out equipment in order to 
perform maintenance

• Authorized by line mgmt
• Qualified by training

and experience
• Must determine if a written

procedure exists
• Trained in written LOTO

procedure

Presenter
Presentation Notes
By virtue of attending this training, your management will identify you as an authorized employee after having determined that you have the qualifications to work on the equipment by virtue of understanding the design of the equipment and can identify the hazards and energy sources powering the equipment.This definition is found in the general industry OSHA standard. 
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Lead Authorized Employee

• Authorized employee 
who performs or 
coordinates one or 
more LOTO activity 
for multiple personnel

Presenter
Presentation Notes
Usually involves job lockbox, which we’ll talk about later.This definition is found in the general industry OSHA standard. 



LOTO 2
16

Knowledgeable Employee

• Employee who Assesses Energy 
Source(s) Subject to LOTO and Writes 
the Procedure for the Equipment.

• This definition is specific to Fermilab.

Presenter
Presentation Notes
This term is not found in OSHA nor anywhere else. This is a Fermi coined term that suits our purpose. By looking at the definition, you can conclude from it that this person has a higher level of knowledge and understanding on the system he writes procedures for. Does the knowledgeable employee have to be first an authorized employee? The answer is YES. In order to write a procedure you must first understand the LOTO requirements and the structure of a written LOTO procedure.
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Exclusive Control

If Equipment is Under 
Exclusive Control, the 
Plug is Within Your 
Sight and Reach.
(See OSHA Interpretation in your 
booklet)

Presenter
Presentation Notes
In the case of cord and plug equipment it means that the plug is in your possession or within sight and reach. Reach means at arms length. Exclusive control also means that the worker has a lock and tag applied at the disconnect when the disconnect is not within sight and reach.Use as an example repairs on a copier.Question: If you are working on a motor and the disconnect is next to you- do you need to place a lock and tag? Is it within sight and reach? In other words, if someone tries to activate the disconnect you will be aware of it. However, you may place a lock and tag if you so desire and makes you feel comfortable.
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Energy Sources 

• Electrical

• Mechanical

• Pressurized 
Gases 
(includes 
cryogens and 
air

• Pressurized      
Fluids 
(hydraulics)
• Loaded 
Spring

• Gravity

Presenter
Presentation Notes
What are some of the energy sources we should be aware of?  Play the slide by clicking the mouse and it will bring one item at a time. After pressurized fluids ask the question…. Can you think of any others? Then after the class cannot provide answers click once for “Loaded Spring” and again for “Gravity”
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Presenter
Presentation Notes
Know that we know the definitions of the terms used in LOTO let us start talking about the General Requirements.
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General Requirements

1. Violation of LOTO Program May 
Result in Disciplinary Action

2. Deviations from LOTO only Permitted 
with Written Approval of D/S Head

3.  Machines and Equipment shall be 
Physically Isolated from Sources of 
Energy at an Energy Isolating Device

Presenter
Presentation Notes
The LOTO Program is so important at Fermilab that violations could result in disciplinary action, up to and including termination2.	To deviate  from LOTO procedures  needs the consent of the D/S/C Head.3. 	LOTO  must be at an energy isolating device. Turning the equipment OFF by normal means is not LOTO.
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General Requirements
4. If There is No Way of Placing a Lock  

then You Must Turn OFF the 
Equipment and Place a Tag

5.  Machines Must Be Designed to  
Accept a Lockout Device

6.  Management shall determine if a 
LOTO procedure is required for the job 
and shall have one written.

Presenter
Presentation Notes
4.  Standards require that after placing a tag the worker must take additional steps to guarantee safety equivalent to a lock/tag condition. For example, locking the room where the equipment is located, or a person standing next to the equipment that is tagged.  Refer students to FESHM 5120, Section 5.4 for more examples.A RED Danger tag conveys the same message as a lock/tag combination except for the obvious weakness of the system which is…? ANS- Anyone can intentionally or accidentally turn off turn ON the control device.5.  As of January 2, 1990 all new or modified equipment must have an energy isolating device capable of being locked out.6.   Management determines when a LOTO written LOTO procedure is necessary and will have one written. 
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General Requirements

7. The Authorized Employee is 
Responsible for Determining if a 
Written Procedure exists.
• Annual training on procedure is required
• You must follow the procedure

8. If there is no written LOTO procedure 
required the Authorized Employee will 
follow the General LOTO Procedure

Presenter
Presentation Notes
7. Yearly training is on specific written procedures not on the LOTO 2 program. Requal for the LOTO program is every two years. It is computer based and has a test at the end. 8. In the absence of a written LOTO procedure the authorized employee will follow the general LOTO procedure. 	General LOTO procedure normally applies to equipment  where one energy isolating device will remove all hazardous energy.
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General Requirements

9. If the authorized employee feels a written 
procedure is needed where none exists -
notify the supervisor but do not proceed 
with the work.

10. If there is a planned electrical outage and 
you have non-related work to do in the area
– Apply LOTO at least 30 minutes before 

outage. Why?

Presenter
Presentation Notes
9.	It is your responsibility ,and no one else’s, to check if there is a written procedure that applies to the equipment that you will be working on. If you feel that the equipment should be under a written procedure but there is none written- DO NOT PROCEED WITH THE WORK. Contact the supervisor.	Some Divisions and Sections have placed stickers alerting you to existence of written procedures but not all divisions and sections have done so.10.	For a planned electrical outage do LOTO 30 minutes before to be able to verify absence of energy.
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Presenter
Presentation Notes
Change of Pace. Now let us discuss the devices used for Lockout/Tagout.Show and Tell of devices if you have them. Give demonstration of various devices.
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Lockout and Tagout Devices

• LOTO Locks are RED
– Do not use red-colored locks for any other 

purpose
• 1 Key per lock

– Destroy any other keys immediately
• Combination locks are Not Allowed
• When multiple locks are required for a 

single LOTO activity, locks with a 
common key may be used

Presenter
Presentation Notes
  You can get the American Lock Co. Red locks in the warehouse. You can also make a LOTO lock by using red tape or red shrink wrap covering the body of the lock..  Emphasize the fact that the second key must be destroyed. There can only be one key in existence for each lock. Combination locks not allowed because the combination can be cracked. The Fermilab Locksmith is capable of re-keying stockroom locks to a common key. This practice still complies with the second bullet on this slide of having only one key per lock in existence. 
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Lockout and Tagout Devices

• Tagout device states “DANGER - DO 
NOT OPERATE”.
– Shall be white, black and red 
– Shall have a space for the authorized 

employee’s name.  
– Must have a reinforced eyelet capable of 

accepting a lock shackle of 0.25 inch 
diameter

– In stock in warehouse

Presenter
Presentation Notes
[At this time show a picture or an actual TAG]  Tags need to be attached in such a fashion that they can withstand a 50# pull after attachment. This gives you an idea of how strong the attachment material has to be. For example, a nylon tie is suitableMention that the tag is stocked at the warehouse. Also once a tag meets these specifications other wording may be added in the body. Some companies add the general LOTO procedure steps to it as a reminder and x-list.ALL LOTO TAGS MUST HAVE THE WORDS “DANGER- DO NOT OPERATE”Tag may be re-used.
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Presenter
Presentation Notes
Now we will explore how to apply the LOTO device.
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Lockout/Tagout Device 
Application

• Each employee must apply their own 
locks.

• Lockout devices are applied to hold 
the isolating device in a “safe” or “off” 
position.

• The employee must maintain exclusive 
control of the key

Presenter
Presentation Notes
  Each employee must apply their own locks.  Lockout  devices shall be applied to  prevent the movement of the isolating device. Tags shall clearly indicate that the operation or movement of energy isolating devices from the “safe” or “off” position is prohibited.  What does exclusive control mean to you?  (Wait for response from audience)
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Lockout/Tagout Device 
Application

• Only the authorized employee may 
remove his/her LOTO device

• Supervisor may overlock for additional 
control

Presenter
Presentation Notes
The spirit and intent of the LOTO program is for the authorized employee to be in control of the lockout activity under normal circumstances; however , in some abnormal circumstances a Div/Sec head may need to have the lock and tag removed without the authorized employee being present. We will cover these later in the course. Example: Vacation, Death, IllnessA supervisor may over lock for additional control.  These supervisory applications may be desirable for the purpose of overall work activity control, job safety, and facilitating field inspections of work in progress. 
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Lockout/Tagout Device 
Application

• A Tag must always accompany a lock.  
• The tag must be placed as close as 

possible to the lock
• The tag must be securely attached
• The tag must clearly display the name 

of the authorized employee

Presenter
Presentation Notes
  If there is a lock then a tag must be placed also. Remind employees that the tag must be attached to the lock shackle.  The tag should withstand 50# of force when you pull on the tag.  The name of the authorized employee must be written on the tag. If space allowas include phone number and any other information of an explanatory nature. 
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Lockout/Tagout Device 
Application

• The Tag may also display:
– a picture of the authorized employee
– the date of application
– Other pertinent information

• Do not use string or tape to apply tags

Presenter
Presentation Notes
  The photo is not a requirement although some organizations issue tags with the authorized employee’s photo.  These are available commercially, but are expensive.  Why is it that you cannot use string or tape to secure a tag?? Ans: It will not take 50# of force as stated  in the previous slide.
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Lockout/Tagout Device 
Application

• A tagout device only is allowed when 
the energy isolating device is not 
capable of accepting a lockout device.

– The tag must clearly indicate that 
operation or movement is prohibited

– Use Laboratory designated tags
– Tags must be securely attached to 

prevent inadvertent detachment

Presenter
Presentation Notes
When you only use a tag you must always take additional steps to guarantee the same level of safety that you would have if a lock is also used. This is subjective on the part of the worker based on the work, the physical layout and other conditions. For example, posting a person next to the tagged out disconnect, or locking the room where the disconnect is located, or removing a circuit element, removing a handle, or blocking a control switchWhen the energy isolating device is not capable of being locked out, the machine or equipment shall be turned OFF and tagged out . Only DANGER tags with the words DO NOT OPERATE can be used. Laboratory designated tags can be obtained from the site 39 warehouse.How many pounds should the attachment device hold before breaking?  Answer: 50#



33

Presenter
Presentation Notes
Now we are ready to talk about the meat of the training- The general LOTO procedure.
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General LOTO Procedure

Notify
Prepare

Shut down
Isolate

Lock and Tag
And

Verify

Presenter
Presentation Notes
Notify- The authorized employee notify affected employees of the impending shutdown of machinery or equipment and of the application of lockout devices or tagout devices.  (Ask the question- Who are the affected employees? See if the audience remember the definition given at the beginning of the presentation)Prepare- Understand the type and magnitude of the energy, the hazards of the energy to be controlled, and the method or means to control the energy.Shut down: Turn off or shutdown using normal procedures.Isolate: Exercise normal ON-OFF Controls then isolate the equipment, machinery, or system(s) from the energy source at the disconnect. Lock and tag out: lock and tag out the energy-isolating device with a lock and tag. A lock shall always be accompanied by a tag.VERIFY - check by conclusive test that the source of energy has actually been isolated and that the machine or equipment is inoperable. This is the most critical step- why?  Ans: By verifying we ensure the energy is totally disconnected and if a mistake was made during the lockout , this step will save our lives!Ask the students about the type of equipment they will be applying LOTO to and how will they verify for de-energization.
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Establishing an Electrically Safe 
Working Environment

• Permitted operation under FESHM 5042.

• Determine all sources of electrical energy 
supply.

• Interrupt the load current

• Open disconnecting device/s for each 
source.

Presenter
Presentation Notes
Have the students open the handout booklet to the EHAWP form.  The Electrical Work Permit/Hazard Analysis has space for writing down the Hazard/Risk category, boundaries and PPE requirements.   Best done from design and as built drawings, corporate memory and personal knowledge.   Turn the equipment or system OFF via normal means.   Open all the disconnecting devices that control the sources of energy. 
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Establishing an Electrically Safe 
Working Environment

• Visually verify all blades of the device 
are fully open. (Good Practice)

• Draw out Circuit Breakers are visually 
checked as withdrawn to a fully 
disconnected position, if possible 
(Good Practice).

Presenter
Presentation Notes
  On a 3-phase disconnect you must visually check all blades are disconnected. There are many documented accident investigations dealing with shock and electrocution that the investigation showed that one corroded blade had broken from the handle shaft and remained in place leaving one phase connected. When racking out circuit breakers visually verify they are in their fully disconnected position. 
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Establishing an Electrically Safe 
Working Environment

• Apply LOTO Device.
• Use rated voltage detector for range of 

voltage tested during verification.
• If required by the permit, wear arc flash 

protection PPE.
• Validation- Before and after each test, 

determine that the voltage detector is 
operating satisfactorily (NFPA 70E).

Presenter
Presentation Notes
  As explained before apply your lock and tag to the disconnecting device/s. Make sure the voltmeter used for verification is rated for the voltage you are testing for . Do not use a voltmeter rated for 600 volts in a 1000v circuit. It will blow in your face.   Life saver! Why?  Explain. NFPA 70E Art. Test on a known source-then tesst for absence of energy at the equipment- then back to the known source. This validates your readings by making sure the voltmeter worked before and after the reading. There are documented cases where the voltmeter failed the moment the probes touched the test points on the equipment tested for zero energy. 
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Establishing an Electrically Safe 
Working Environment

• Ground the phase conductors or circuit parts 
before touching if the possibility of induced 
voltages or stored energy exists.

• Circuit conductors and circuit parts are 
considered energized until all energy is 
removed, disconnects are locked and 
tagged, and absence of electrical energy is 
verified.

Presenter
Presentation Notes
  This will offer a low impedance path to ground. Your body presents a higher impedance to the flow of current thus a small portion will go through you but so small that is below the range that affects your biological systems.  Very basic safety premise of electrical safety and lockout/tagout. As explained in the next slide.
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Establishing an Electrically Safe 
Working Environment

• During the verification process, the 
authorized employee will wear the PPE 
required under NFPA 70E for the 
hazard/risk category determined from 
the tables or calculated and as shown 
in the EHAWP.

Presenter
Presentation Notes
  Until the circuit is verified as de-energized the threat of an arc flash is present. The person doing the verification MUST wear the PPE stated in the Work Permit until the verification shows absence of energy.Notes for instructor: Click inside the green square and it will take you to the photos showing the PPE such as the coverall , the headgear and gloves used to protect the worker up to 8 cal/cm². There are suits and equipment that prtects to 25 cal and to 40 calories. Explain that the PPE protects up to a 2nd degree burn which is recoverable. The 40 cal suit looks like the MICHELIN man or a moon suit. EWorkers must avoid wearing synthetic fabrics under the coverall. This includes underwear- although an elastic waistband is allowed.
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Presenter
Presentation Notes
This photo shows the site of an arc flash accident at a sister laboratory. In this case the electrician bypassed some work controls that would have provided protection in an arc flash incident. Notice where the worker had the right knee and the other equipment found.



LOTO 2
41

Presenter
Presentation Notes
 Here all equipment was placed in front of the camera in the position it would have been when worn. Whay is significant about this photo is what it does not show. Care to guess?Yes, the pants- they vaporized when faced with the arc flash. The worker was severely injured from the waist down.Any idea of the temperature of an arc flash? How about the blast from the instatantaneous heating of the air?Note to instructor:  Start engaging the students in coming with a temperature. Start at 1000ºF and ask higher or lower?  Play this game as long as you wish and finally give the temperature which is twice the temperature of the Sun surface or 35000ºF. The arc blast is approximately 1800 psf.
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Five Steps for Return to 
Service

1. Check equipment
2. Check work area
3. Verify that controls are in neutral,

OFF or in a safe state.
4. Remove Locks and Tags, and 

energize if appropriate
5. Notify affected employees

Presenter
Presentation Notes
These five steps are under the General LOTO Procedure for Return to Service. #1  Make sure equipment is put back together before it is energized and there are no loose parts. #2  Check the work area for clutter and people. People should be in a safe area# 3  Self explanatory#4  Self-explanatory#5  Notify the affected employees in the area.  
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Written LOTO Procedures
When are they required?

Presenter
Presentation Notes
Now we are moving into the realm of the written procedures. There are 9 conditions that will require a procedure to be in writing.Who writes them and why?Who gets trained and how often?Obviously if a written procedure is needed there are going to be some extra steps before work can start.
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Written LOTO Procedures
When are they required

Under the OSHA safety standard 
procedures must be developed, 
documented and utilized ; i.e., written, 
if any of the following conditions exist. 

Presenter
Presentation Notes
This is what the OSHA standard stipulates.
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Written LOTO Procedures
are required when ..

1. There is potential for 
stored energy or 
residual energy.

2. There are multiple 
energy sources  or 
paths. 

3. The isolation and 
locking out will not 
completely de-
energize and 
deactivate the 
equipment.

4. Equipment cannot be 
isolated from the 
source and locked out 
during servicing or 
maintenance.

5. Single device will not 
achieve LOTO.

6. Lockout device is not 
under the exclusive 
control of the 
authorized employee.

Presenter
Presentation Notes
#1-  Self explanatory.#2-  There could be multiple paths of the same energy or two different types of energy.#3-  Self explanatory. Maybe find examples to illustrate this point.#4-  Self explanatory#5- May need more than one device or disconnect points to achieve LOTO.#6-  Self explanatory
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Written LOTO Procedures
are required when…

7. The servicing or 
maintenance creates 
hazards for others.

8. There are 
documented incidents 
associated with this 
equipment where it 
activated or re-
energized while under 
LOTO.

Presenter
Presentation Notes
#7-  If it creates hazards for others the written procedure must take care of these hazards.#8- Self explanatory. This could be a motor that can also be controlled by a control system such as Johnson Controls. This actually occurred at ANL- APS where a motor activated under LOTO by a Johnson Control.
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Written LOTO Procedures

• Drafted by Knowledgeable Employee(s)
• Must include:

– Statement of specific use
– Specific LOTO steps
– Specific steps for return to service
– Specific steps for verification

Presenter
Presentation Notes
Have the students open their booklets to the blank written LOTO procedure page (FESHM 5120 page 23 and discuss these items.Minimum RequirementsSpecific statement of intended useSpecific steps for shutting down: isolating, blocking, securingSpecific steps for placement, removal, & transfer of locks.Specific steps for testing the effectiveness (verification)Remember that written procedures are generated by ???  Ans:The knowledgeable employee and approved by line management at the Department Head level or higher.Note for instructor: Ask the students if they can state the 6 steps of the general LOTO procedure.  Then click on the lower left corner and it will take you to Slide 34 for the answer. Once on Slide 34 click inside the lower left arrow and it will return you to Slide 47 where you can continue the instruction.
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Presenter
Presentation Notes
Now we are going to deal with other abnormal circumstances. Such as removal for testing and repositioning and… instances when the authorized employee cannot be reached and the lock for some justified reason must be removed by someone elseRemember that we stated earlier that the intent of LOTO under normal circumstances is that the authorized employee is the only one that can remove his lock and tag.
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Temporary Removal of Locks/Tags for 
Testing or Positioning

• Follow Five Steps for Return to Service

• When done, use your procedure
– General or Written

Presenter
Presentation Notes
When a lock or tag shall be temporarily removed from an energy isolating device so that the machine, equipment or system may be energized to test or position it follow the 5 steps for return to service. Note to Instructor: Ask the students if they remember the steps. Give them sometime then click on the green arrow on left inferior corner. It will take you to the slide. Then when in that slide (#42) click on the green arrow again and it will return you to the last slide you were viewing.When done, return the equipment to a safe de-energized state by using the General or written lockout procedure whichever applies.
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Removal of Lock & Tags:
Authorized Employee Not Available

• Supervisory personnel shall:
– Make every effort to locate the Authorized 

Employee
– Get written approval from D/S Head
– Follow Five Steps for Return to Service
– Inform Authorized Employee before 

he/she resumes work activities
– Keep copy of written approval on file

Presenter
Presentation Notes
Locate means physically or by phone.Approval from D/S Head: This authority may be delegated to the SSO. Check the D/S internal procedures for verification .Note to Instructor: The rest of the slide is self explanatory.
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Presenter
Presentation Notes
This next section deals with LOTO when a number of authorized employees are participating in a common task .
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GROUP Lockout/Tagout
Two Types

Type A

Type B

Presenter
Presentation Notes
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Type A Group LOTO
• Lead Authorized Employee places lock & tag 

• Everyone else locks behind him

• Everyone verifies equipment is de-energized

• Each worker removes his/her lock

• If there is a written procedure, only lead 
Authorized Employee needs to be trained

Presenter
Presentation Notes
  Type A- The Lead Authorized Employee performs LOTO. Each Authorized Employee places their lock/tag on each energy isolating device.  Each employee verifies that the equipment is de-energized.   Each worker removes their locks/tags upon completion of the assignment.
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Type B Group LOTO

• More complex activities
• Lead Authorized Employee performs 

LOTO
• Key goes into lockbox
• Everyone places lock on lockbox
• If there is a written procedure, only 

lead Authorized Employee needs to be 
trained

Presenter
Presentation Notes
Type B- Meant to accommodate complex lockout/tagout activities. The lead authorized employee performs or directs the performance of the LOTO activity. The associated key(s) are then captured in the job lockbox.Authorized Employee  places his lock/tag to lockbox.An additional lock/tag by Lead to retain control of the captured key(s).Authorized employee may do their own verification of de-energization if they so choose and/or walk with the lead authorized employee witnessing the placement of locks and the VERIFICATION of de-energizationNote to Instructor:  Discuss differences between Type A and Type B.Type A- each worker does LOTO and verifiesType B- Lead authorized employee locks and VERIFIES. Each authorized employee may observe at their discretion.Standards call for each authorized employee being trained once/year on each written procedure they use in the course of their work. The exception is when it involves a group lockout where only the person doing the LOTO needs to be trained.
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Presenter
Presentation Notes
Since we all may be faced with shift work we must understand how the LOTO responsibility is transferred.
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Shift or Personnel Change

• If no one else will be working on 
system:
– Leave LOTO as is

• If someone else will be working on 
system:
– Transfer keys
– Off-going employee unlocks
– On-coming employee locks
– Verification is very important!!

Presenter
Presentation Notes
Normally, authorized employees may leave their LOTO devices in place until the work activity is complete – even if the activity spans more than one day or a weekend.There must be direct communication between the two employees regarding any special circumstances of the LOTO or work activity . You can transfer the keys or replace the off-going employee locks with your own locks.Notice the last statement- VERIFICATION. That is the most important message you can take with you from this course and the one that someday may save your LIFE. 
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Shift or Personnel Change

• Group LOTO:
– Lead places his own lock to lock box.
– The job lockbox and captured keys 

remain under the control of the lead 
authorized employee.

– If absent, the lead authorized employee 
may designate someone else the lead 
while retaining control of job lockbox

Presenter
Presentation Notes
The job lockbox and captured keys remain under the singular control of the lead authorized employee when the lead authorized employee places his lock on the lock box. This lock remains for the duration of the work activity – even over shift and personnel changes. 



LOTO 2
58

Shift or Personnel Change

• Group LOTO
– Special circumstances may warrant the 

complete transfer of responsibility.

– The off-going and on-coming leads would 
simultaneously remove and apply locks.

Presenter
Presentation Notes
  Group LOTO	-  Special circumstances may warrant the complete transfer of responsibility from the initial lead authorized employee to another lead authorized employee. 	-  The off-going and on-coming leads would simultaneously remove and apply their respective locks and tags to the job lockbox, thus insuring control of the captured keys. 
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Presenter
Presentation Notes
This is a feature of our Lockout/Tagout program that is unique to Fermilab. This process ensures that visiting scientists can perform LOTO even though they do not have LOTO training. Some users travel from their educational institutions to conduct experiments at Fermilab but their travel dates may not coincide with the scheduled training.
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Supervised LOTO

• If an employee, visiting or guest 
scientist needs to perform LOTO 
and training is unavailable, an 
authorized employee may 
supervise the application of LOTO

Presenter
Presentation Notes
 How is supervised LOTO defined? Simply… The placement of lockout and tagout devices on an energy isolating device by an employee or non-employee who has not completed the Fermilab course for LOTO Level 2 when under the direct supervision of a Fermilab authorized employee. Situations may warrant an employee or non-employee who has not completed the Fermilab course for LOTO Level 2 having to perform LOTO for his or her own personal safety.An authorized employee may supervise the application of lockout and tagout devices to an energy isolating device by such individuals
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Supervised LOTO

• Conditions apply:
1. System must be able to accept LOTO 

device
2. The individual is briefed by the 

authorized employee
3. If there is a written procedure, 

authorized employee follows procedure 
and applies LOTO – individual applies 
LOTO and verifies

4. LOTO II taken ASAP

Presenter
Presentation Notes
Conditions applyUnder Supervised LOTO the untrained person cannot be using tagout only. Also the briefing must include many of the points we have discussed today especially with regard to lock key control and lockout and tagout device removal. 1- System must be able to accept a lock and tag.  In a nutshell, the authorized employee is doing all the work and the person under LOTO supervision just places the lock where the authorized employee places his/hers. 2- The authorized employee briefs the supervised person on the process of locking the specific equipment. Again notice the verification step.3- If a written procedure exists, the authorized employee follows the written procedure and applies lock and tags.  The supervised individual then applies his/her locks and tags.This process affords the untrained person protection under the standard while allowing the work to continue until the next available LOTO 2 Training. We do LOTO Training about once every three to four months based on need..
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Presenter
Presentation Notes
Self explanatory 
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Inspections and Audits

• Divisions and Sections must perform 
and document annual inspections of 
written procedures. (Knowledgeable 
employee)

• Annual inspections required to assure 
that each written LOTO procedure 
continues to be properly implemented.

Presenter
Presentation Notes
  To assure that each Written LOTO Procedure continues to be implemented properly, Divisions and Sections must perform and document annual inspections to assure that each Written LOTO Procedure continues to be implemented properly. An audit means that the  Each Written LOTO Procedure is reviewed by a designated knowledgeable employee.  Any mistakes, deviations from program requirements, or inadequacies identified in this review of the procedure  are then corrected. Then the inspection/training in the procedure follows.Note to Instructor: The periodic training for a particular written procedure may need to be performed in more than one meeting.  It can be performed by one authorized employee observing another one go through the process of locking out the equipment while following the written procedure. Or, by one authorized  employee using the written procedure while a group of authorized employees observe. In both cases  an attendance document must be generated.This may serve as an occasion for training new employees in the use of the written procedure 
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Inspections and Audits

• Then reviewed by all employees 
authorized to perform the procedure

• The authorized employee observes 
the execution of the procedure .

Presenter
Presentation Notes
  The Written LOTO Procedure is reviewed with all employees authorized to perform the procedure.  This review is  performed by a designated authorized employee (the inspector).	The inspector is an authorized employee other than those authorized to perform the procedure being reviewed. The inspector ensures that everyone understands the written procedure and is familiar with their  responsibility under the procedure.  The inspector  also observes a sampling of authorized employees performing the written procedure and discusses the implementation with all other authorized employees present. 
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Sub-Contractors
Handling under Fermilab

LOTO Program

Presenter
Presentation Notes
Handling of Subcontractors  under the Fermilab LOTO program
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Subcontractors

• Required to have their own LOTO 
program
– Must share that information with Task 

Manager
• Two subcontractors must follow 

Fermilabs’ program
– Electrical and HVAC T&M
– Must attend LOTO II training or prove they 

have been trained

Presenter
Presentation Notes
Sub-contractor may use a different color lock as stipulated in their program but must inform the Construction Coordinator about the color of their locks. They may on ocassion use only the Danger tag just like in the Fermi program.	Treat DANGER tags as LOTO even if there is no lock associated with the tag.Two subcontractors follow our program in accordance with their contract.  Those are the Time and Material subcontractors that work HVAC systems and electrical. Employees of these two subcontractors attend LOTO 2 training if scheduled during the timeframe when the subcontractor needs the training.  Always remember that the primary responsibility for training is the subcontractors. FNAL is a client. 
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Subcontractors

• Locks and tags may be loaned without 
a tool loan form (FESHM 7010)

• Overlocking is allowed
– Subcontractor locks first, then the 

you over lock.

Presenter
Presentation Notes
 Locks and tags may be loaned without the need to fill out the tool loan form found in FESHM 7010.  Over locking is a way of maintaining control over the job. Always the sub-contractor locks first then the task manager or construction coordinator over lock.
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Presenter
Presentation Notes
This portion of the program may be called also “administrative control locks and tags”
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Configuration Control 

• Used if equipment must remain 
unattended for long periods of time 
w/out being worked on

• Provides management control
• Removal of locks/tags may result in 

injury, damage, disruption of normal 
processes, or degradation of system

Presenter
Presentation Notes
  This program is used when we need to exercise some sort of configuration or administrative control.For example, if a piece of equipment must remain unattended for a long period of time such as in storage. Or, during LOTO we must wait for parts coming from overseas and receipt will take months. Also, if we are custodians of a building fixed crane and we want only trained and authorized personnel using the crane.  How about a sump pump or exhaust fan that must remain in the ON mode.In these situations we used this system to exercise management control .  Keep in mind that removal of the configuration control lock may result in injury, damage or disruption of normal processes
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Configuration Control -
Examples

• Locking out overhead crane electrical 
disconnect

• Locking equipment while awaiting 
repair or parts

• Locking a valve to control the flow of 
fluids

• Locking radioactive waste container

Presenter
Presentation Notes
Other examples of configuration control are:Ask the students for other examples they may use these locks. - Locking electrical equipment cabinets or vaults to prevent access by unqualified personnel - Locking an access door to the top of an elevator shaft-  Locking out an overhead crane electrical disconnect to ensure use by only authorized personnel- Locking and/or tagging of equipment while awaiting repair or replacement of a component part- Locking and/or tagging of a valve to control the flow of fluids- Locking and/or tagging of equipment or a system that is shut down for safety concerns or violations- Locking a high voltage configuration switch in the 13.8 kV electrical distribution system to control the flow of electricity- Locking a radioactive waste container to prevent unauthorized addition or removal of material
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Configuration Control Locks
• Can use any shape or color of lock EXCEPT 

RED.

• Tags:  YELLOW, MANILA or RED (w/o DO 
NOT OPERATE wording are allowed. 

• RED locks and DANGER:  Do not Operate 
tags are used exclusively for LOTO
– Not for Configuration Control

Presenter
Presentation Notes
Red locks and tags only mean one thing at Fermi and that is LOTO. Someone's life is at stake.The RED Danger tag may be used as long as the DO NOT OPERATE words are not there or you may use a YELLOW/CAUTION tag.	The configuration control tag must display the name and telephone number of the person or group placing the tag. Tags should also display the date of application, reason and conditions for removal.	Tags should be durable.Note to Instructor: Ask- See the difference between LOTO and Configuration Control? What is it? Answer: In LOTO someone is working on the system and may die if the energy source is released. In configuration control no one is working on the system. It is in their normal operating mode.
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Configuration Control Locks

• Can use lock without a tag if use is 
obvious

• Combination locks are allowed
• Keyed locks may have more than one 

key. 

Presenter
Presentation Notes
Example for bullet point 1Locking high voltage switchgearLocking magnet power supply doorsA combination lock is allowedLocks may have more than one key where in LOTO only one key can exist.
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Configuration Control Locks

• Removal of lock is by person or group 
who applied it.

• Removal by other authorized or 
qualified person permissible if there is 
assurance that removal will not create 
unsafe condition

Presenter
Presentation Notes
Unsafe to who?  Individuals or may cause damage to the equipment.Divisions and Sections may impose more stringent requirements. Make a real effort to find out the conditions for removal if you plan to cut an administrative lock found in other jurisdictions.



74

Presenter
Presentation Notes
Self Explanatory
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Summary

• You are on your way to becoming an 
Authorized Employee

• Red locks and danger tags mean 
LOTO in place

• LOTO is not to be violated

Presenter
Presentation Notes
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Summary

• Remember the steps to lock out.

• Best Practices- Visual verification of 
disconnects and validation of voltage 
detector readings.

• Remember the five steps to return to 
service

Presenter
Presentation Notes
Quiz classGo over definition of Authorized Employee: 	Locks out/Tags out equipment in order to perform maintenance	Authorized by mgmt	Qualified by training/experience	Must know when written procedure exists	Trained in written LOTO procedure	LOTO locks are RED3. Violation of LOTO will result in disciplinary actionLOTO general procedure- Notify- Prepare- Shutdown- Isolate- Lock- Verify4. Remember the 5 steps:  ASK the class	Check equipment- Check work area-Verify that controls are in neutral or OFF-Remove Locks and Tags, and energize if appropriate-Notify affected employeesRemember the best practices of  validating a reading during verification of absence of energy and also when disconnecting a three phase disconnect.
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Summary

• Type A vs. Type B application
• Written procedures
• Supervised LOTO
• Shift change
• Subcontractors
• Configuration control

Presenter
Presentation Notes
Go quickly mentioning these topics and a few words about each.



LOTO 2
78

Thanks! And 
do not forget 
what you 
have learned!

It may 
someday save 
your life.

Presenter
Presentation Notes
Do not forget to submit your feedback form. Send it in the mail folded in two. The return address is on back.



LOTO 2
79



LOTO 2
80



LOTO 2
81



LOTO 2
82


	Slide Number 1
	Administrative Notes
	LOCKOUT/TAGOUT Level 2
	Objectives
	Objectives
	When does LOTO  apply and when it does not?
	LOTO Program Applies To
	LOTO Does Not Apply To
	LOTO Does Not Apply To
	Slide Number 10
	Lockout/Tagout
	Affected Employee
	Who is an Affected Employee?
	Authorized Employee
	Lead Authorized Employee
	Knowledgeable Employee
	Exclusive Control
	Energy Sources 
	Slide Number 19
	General Requirements
	General Requirements
	General Requirements
	General Requirements
	Slide Number 24
	Lockout and Tagout Devices
	Lockout and Tagout Devices
	Slide Number 27
	Lockout/Tagout Device Application
	Lockout/Tagout Device Application
	Lockout/Tagout Device Application
	Lockout/Tagout Device Application
	Lockout/Tagout Device Application
	Slide Number 33
	General LOTO Procedure
	Establishing an Electrically Safe Working Environment
	Establishing an Electrically Safe Working Environment
	Establishing an Electrically Safe Working Environment
	Establishing an Electrically Safe Working Environment
	Establishing an Electrically Safe Working Environment
	Slide Number 40
	Slide Number 41
	Five Steps for Return to Service
	Slide Number 43
	Written LOTO Procedures�When are they required
	Written LOTO Procedures�are required when ..
	Written LOTO Procedures�are required when…
	Written LOTO Procedures
	Slide Number 48
	Temporary Removal of Locks/Tags for Testing or Positioning
	Removal of Lock & Tags:�Authorized Employee Not Available
	Slide Number 51
	GROUP Lockout/Tagout�Two Types
	Type A Group LOTO
	Type B Group LOTO
	Slide Number 55
	Shift or Personnel Change
	Shift or Personnel Change
	Shift or Personnel Change
	Slide Number 59
	Supervised LOTO
	Supervised LOTO
	Slide Number 62
	Inspections and Audits
	Inspections and Audits
	Sub-Contractors
	Subcontractors
	Subcontractors
	Slide Number 68
	Configuration Control 
	Configuration Control - Examples
	Configuration Control Locks
	Configuration Control Locks
	Configuration Control Locks
	Slide Number 74
	Summary
	Summary
	Summary
	Slide Number 78
	Slide Number 79
	Slide Number 80
	Slide Number 81
	Slide Number 82

