Lockout/Tagout (LOTO) Safety Training

Introduction - Greeting Your Trainees

Good morning everyone. My name is , and I'm your Safety Officer.

Today we're focusing on a life-saving discipline that prevents workers from being caught, crushed,
shocked, burned, or poisoned when machines or systems start unexpectedly: Lockout/Tagout - often
shortened to "LOTQO".

LOTO is the backbone of safe maintenance, cleaning, setup, and repair. It's not paperwork; it's a
precise method to control hazardous energy so nothing moves, energizes, or releases while you're in
the line of fire. In this session, we'll break LOTO down into clear steps you can use on any job: how to
recognize hazardous energy, how to isolate it, how to verify a true zero-energy state, and how to restore
equipment safely when the work is done.

By the end, you'll understand your role (authorized vs affected employee), how our Energy Control
Program works, the rules for group lockout and shift change, and the most common mistakes to avoid.
Your target is simple: if you can't prove it's de-energized, you don't touch it.

1. What LOTO Is - and What It Isn't

Lockout/Tagout is a **formal energy control process** that places **physical locks and durable tags**
on energy-isolating devices so equipment cannot be energized until all locks are removed by the people
who applied them.

LOTO is **not**:

- Pressing the E-Stop (that's control-circuit dependent and can fail).
- Relying on interlocks or software alone.

- Just hanging a tag on a switch without actually isolating energy.

- "l turned it off, so it's safe.”

LOTO **is** a step-by-step method that proves isolation and zero energy before work starts.

2. Why LOTO Matters - The Hazard of Stored and Residual Energy

Hazardous energy exists in many forms. If it can move, rotate, heat up, crush, cut, shock, or release, it
must be controlled. Common energy types:

- Electrical (mains, battery banks, capacitors, VFDSs)

- Mechanical (springs, elevated parts, rotating inertia)

- Hydraulic (pressurized lines, accumulators)

- Pneumatic (compressed air, bladders)

- Thermal (steam, hot oil, high/low temperatures)

- Chemical (reactive, corrosive, toxic, stored gas)

- Gravity (suspended loads, counterweights)

"Off" is not safe until stored and residual energy is dissipated or restrained (bleed down pressure, block
gravity, release spring tension, discharge capacitors, drain lines, wait for hot surfaces to cool, etc.).



3. Key Definitions You Must Know

- Authorized employee: Trained person who performs LOTO and works on the equipment.

- Affected employee: Works in the area; does not perform LOTO but must understand it.

- Other employees: Everyone else who must respect locks/tags and stay clear.

- Energy Control Program (ECP): Our written system of procedures, training, and audits.

- Energy-isolating device (EID): Physical device that actually isolates energy (disconnect switch,
breaker, line valve, blank, block, plug). Control-circuit devices are not EIDs.

- Lock: Individual, uniquely keyed safety lock; no shared keys.

- Tag: Durable warning tag that states name, date, contact, reason; never used alone unless a
tagout-only method is permitted and equivalent protection is demonstrated.

- Zero-Energy State (ZES): All energy sources isolated, dissipated, or restrained - and verified.

4. Legal & Company Requirements (What the Standard Demands)

Our Energy Control Program meets or exceeds regulatory requirements (e.g., OSHA 1910.147 or
applicable local law). Core expectations:

- Documented, machine-specific procedures for each asset.

- Training & authorization for roles (authorized, affected, other).

- LOTO devices that are standardized, substantial, and identifiable.

- Periodic inspections (at least annually) of each procedure and each authorized employee's
performance.

- Corrective actions when gaps are found.

- Contractor coordination and multi-employer rules.

- Discipline for defeating locks or skipping steps.

Bottom line: no one works on equipment that can unexpectedly start, move, or release energy without a
valid lockout.

5. Planning the Job - Risk Assessment Before Isolation

Before touching any isolation point, plan the work:

1) Define the scope: What exactly will be serviced, cleaned, adjusted, or repaired?

2) Identify all energy sources: Read the machine-specific procedure and verify in the field.
3) Consider stored energy: Accumulators, springs, flywheels, gravity, trapped fluids.

4) Select the correct devices: Lock types, hasps, valve covers, breaker locks, blanks.

5) Communicate: Notify affected employees of the shutdown.

6) Arrange access & sequencing: Who locks first? Any group lockout?

7) Rescue & contingencies: What could go wrong? Who to call?

If something doesn't match the written procedure (missing valve, mislabeled breaker), stop and escalate
- don't improvise.

6. The Energy Control Program (ECP) - Machine-Specific Procedures

Each asset has a machine-specific procedure that lists:
- Exact identities and locations of all energy-isolating devices.
- The sequence to shut down and isolate.



- Methods to dissipate/restrain stored energy.
- The verification method (try-start, meter readings, pressure gauge, visual zero).
- Steps to release from lockout and test safely.

Authorized employees must follow the written procedure - it's your map to zero energy.

7. The Core LOTO Sequence - 8 Steps to Zero Energy

1) Prepare & notify: Review the procedure. Inform affected employees.

2) Shutdown: Use normal controls to stop the machine/system.

3) Isolate: Operate each energy-isolating device to the OFF/CLOSED/OPEN position as required.

4) Dissipate/Restrain: Bleed pressure, lower parts to rest, block movement, discharge, drain, cool.

5) Apply locks & tags: Place personal lock(s) and tag(s) on each EID. Use hasps for multiple workers.
6) Verify zero energy: Try-start controls (confirm no operation), test with meter/gauge, visual check.
7) Perform the work: Keep guards in place where feasible; control tools; maintain housekeeping.

8) Release from lockout (when finished): Clear tools/people, remove locks by those who placed them,
re-energize per procedure, and communicate restart.

Verification is the heart of LOTO - if you didn't prove zero energy, you didn't lock out.

8. Group Lockout, Shift Hand-off, and Multi-Employer Work

When multiple workers or crews are involved:

- Use a group lock box: Each isolation point is locked by a primary isolator whose keys go into the lock
box; every authorized worker applies a personal lock to the box.

- Shift changes: The oncoming shift places their locks before the outgoing shift removes theirs - no gap.
- Contractors: Coordinate procedures; each employer's workers apply their own personal locks; one
party cannot lock for the other.

- Permit/briefing: Record who's locked on, scope of work, and hand-off notes.

9. Tagout-Only Methods - Exceptions and Extra Safeguards

Tagout without a lock is not preferred and only allowed when the energy-isolating device cannot accept
a lock and equivalent protection is ensured. Extra safeguards typically include:

- Removing and physically controlling a switch handle or fuse.

- Blocking a breaker in the OFF position with a device plus tag.

- Removing a valve handle and using chain/cover devices.

- Additional verification steps and supervision.

If in doubt, consult the Safety Officer - we will find a way to apply a lock. "No place for a lock" is a design
problem, not a reason to skip lockout.

10. Special Situations You Must Handle Correctly

- Testing/Positioning during service: If temporary re-energization is necessary, clear people, remove
locks in a controlled manner, energize for test, then return to full LOTO before resuming work.

- Cord-and-plug equipment: If under exclusive control of the employee and unplugged with the plug
under the worker's control, a full LOTO may not be required - otherwise, lock the plug with a device.



- Hot taps (pressurized pipelines): Only by written plan when shutdown is impractical; use proven,
engineered methods with qualified personnel.

- Interlocks: Never substitute interlocks for LOTO; they fail or can be defeated.

- Stored energy: Blocks, pins, chocks, bleed-down, discharge - then verify zero.

11. Devices & Hardware - Selection, Standardization, Key Control

Our locks and tags are:

- Standardized (color/shape/label) so everyone recognizes safety locks.
- Substantial (cannot be removed without excessive force/tools).

- Identifiable (name, department, contact).

Rules:

- Each person uses their own uniguely keyed lock; no shared keys.
- Never duplicate or loan locks.

- Use hasps or lock boxes when more than one person is involved.
- Tags include reason, name, date and remain legible.

- Protect tags from damage (weather sleeves, placement).

12. Machine-Specific Procedures - What Good Looks Like

A high-quality procedure contains pictures or diagrams, precise location descriptions ("MCC-2, breaker
14B, northeast wall"), and verification details ("pressure gauge PG-201 reads 0 bar; try-start at HMI
shows fault/no motion™).

Keep procedures updated after modifications. If the field reality doesn't match the document, stop and
correct the procedure before proceeding.

13. Training & Authorization - Who Needs What

- Authorized employees: Full LOTO training, device use, verification methods, group lock, shift change,
special cases; practical evaluation required before authorization.

- Affected employees: Awareness of purpose and rules; know not to touch locks or attempt restart.

- Other employees: General awareness - recognize locks/tags and stay clear.

Refresher training is required when:

- An inspection reveals gaps.

- Equipment or procedures change.

- An incident/near miss occurs.

- Skills have faded (time since last use).

14. Periodic Inspections & Audits - Proving the Program Works

At least annually, a qualified inspector observes each machine-specific procedure being performed by
authorized employees and documents:

- Correct steps followed (shutdown, isolation, lock, verify, release).

- Adequacy of the written procedure and devices.

- Employee knowledge and technique.



- Corrective actions and follow-up training as needed.

Inspections are not paperwork exercises - they are the quality control of our life-saving system.

15. Release from Lockout - Safe Restart Sequence

When the job is complete:

1) Inspect the work area: Tools removed, guards reinstalled, components secure.

2) Account for people: All personnel in the clear.

3) Remove devices: Each authorized employee removes only their own lock(s)/tag(s).
4) Communicate: Notify affected employees that equipment will be energized.

5) Remove blocks/restraints and re-pressurize/energize per procedure.

6) Observe initial run for abnormal noise, leaks, vibration.

7) Document completion in the permit or job record.

16. Roles & Responsibilities

- Authorized Employee: Executes LOTO per procedure; verifies ZES; removes only their own locks.
- Affected Employee: Stays clear; never attempts restart; respects signs/cordons.

- Supervisor: Ensures procedures exist, jobs are planned, training is current, and audits happen.

- Safety Officer: Owns the ECP, approves devices, conducts audits/training, resolves design issues.
- Contractor Representative: Coordinates with site ECP; ensures contractor personnel lock out for
themselves.

17. Common Mistakes - and How to Avoid Them

- Relying on E-Stops or interlocks instead of isolating energy.

- Forgetting a hidden or secondary energy source.

- Failing to dissipate stored energy (pressure, gravity, capacitance).
- Skipping verification or doing a weak try-start.

- One person locking "for the group.”

- Removing another person's lock.

- Poor shift change hand-off.

- Tagout without equivalent protection.

- Dirty or unreadable tags; non-standard devices.

- Not updating procedures after equipment changes.

Control these errors and you control the risk.

18. Case Study - The Missing Isolation

A fitter was crushed when a conveyor restarted during cleanup. The motor breaker was locked, but a
remote hydraulic take-up unit still held tension. When a co-worker briefly energized a different circuit for
testing, the belt jerked forward. Root causes: incomplete machine-specific procedure, no verification of
Zero energy at the belt, poor communication. Fix: added isolation for hydraulic unit, required belt
pins/blocks, improved verification steps and group lockout briefing.

19. Summary & Key Messages



- If it can move, shock, burn, release, or crush, it must be isolated.
- Follow the machine-specific procedure every time.

- Achieve and verify a Zero-Energy State - do not assume.

- Use standardized locks/tags; one lock, one worker, one key.

- Group lock for crews; clean shift hand-offs.

- Tagout alone is the rare exception, not the rule.

- Inspect and audit your program; fix gaps quickly.

- When in doubt, stop and ask - lives depend on it.



