Exhibit: Hazardous Energy Isolation Practices

View Associated HDI Procedures
This exhibit establishes the minimum requirements for hazardous energy isolation for lockout and tagout (LOTO). The following limitations apply to the isolation of hazardous energy:

· A physical boundary must be established, as required, to prevent access by staff that may be exposed to a hazardous energy and have not installed their lock and tag to the energy isolating devices. 

· Push-buttons, selector switches, safety interlocks and other control circuit type devices may not be used for hazardous energy isolation. 

· Relief valves, regulators, and check valves may not be used as isolation boundaries, unless the check valve is mechanically restrained in the required position with a gagging device designed for that purpose, and a lockout is applied to the gagging device.

· Pneumatically or electrically operated valves that fail in the desired position must not be considered adequate for isolation purposes; unless the valves are verified in the desired position and the valve operating mechanisms (local and remote) are isolated and locked out.

· Pneumatically or electrically operated valves that fail in an undesired position must not be considered adequate for isolation purposes unless the valve is placed in the desired position, the valve operating mechanisms (local and remote) are isolated and locked out, and a jacking device or gag is installed and locked out to keep the valve in the desired position.

· If a pneumatically or electrically operated valve is used as an energy control boundary, place the valve in the desired position and lockout the motive energy source for the valve, as well as all local and remote valve operators

Electrical Energy

All electrical equipment and electrical circuits must be isolated from all sources of electrical supply before any work is started on the equipment and circuits. This will be achieved by operating the appropriate energy isolating devices and includes:

· Opening switches or circuit breakers

· Removal of circuit elements (e.g., fuses) after the power supply to the circuit element has been isolated

· Disconnection of battery
· Where a battery isolation device is installed, the device should be switched off and locked in the open position to isolate the battery power source before working on the circuits.

· When disconnecting a battery where one leg is grounded, always disconnect the grounded lead first then the ungrounded lead.
All electrical isolation must be carried out through the operation of manually operated control devices that directly control the power source. Control circuits and control systems must not be used as a means of isolation, (e.g., PLC systems, emergency stops, lanyard switches).
Use of temporary protective ground must be established by the controlling organization using the Temporary Protective Grounding (Word) exhibit.
Additional information for isolating electrical energy is provided in the Electrical Work Practices work control. 

Capacitors
Capacitors store electrical energy and, to prevent the potential for an electric shock must be discharged before any work is carried out on circuits containing capacitors. 

Capacitor terminals should be considered “charged” until the terminals are shorted.

Following discharge, capacitors must be tested before being touched or worked on.
Uninterruptible Power Supply

Uninterruptible power supply (UPS) systems contain a battery power source. The controlling organization must identify the type of system installed and develop specific steps to isolate the battery power supply and/or normal power sources.

Thermal Energy

For the isolation of thermal energy, follow the isolation practices applicable to the thermal energy source (i.e. electrical, hydraulic, etc.).
Chemical Energy

For the isolation of chemical energy, follow the isolation practices applicable to the chemical energy source (i.e. electrical, hydraulic, etc.). Consideration should be given to purging/inerting and monitoring of the work location. If purging/inerting is required, a plan must be discussed with the safety and health representative and the controlling organization, and communicated to the authorized workers prior to performing work.

Potential Energy and Mechanical Motion

1. Operate the equipment using the operating controls and procedures. If the equipment is damaged or operation would be unsafe or undesirable, verify equipment status using test equipment with a qualified electrical worker, or operating indicators with a qualified equipment operator.
2. Shut down the equipment per approved procedures.

3. Isolate, lock, and tag all sources of hazardous energy, including venting and draining of pneumatic or hydraulic energy sources.
4. If isolation from the energy sources does not eliminate the potential energy or movement of equipment due to springs, gravity, or other potential energy, block or otherwise secure the equipment to prevent such movement. If possible, lockout and tagout the blocking or securing devices in place. In all cases, a tag should be placed on or near the blocking device.
5. After the lockout and tagout is installed, and without changing the isolation boundary, attempt to operate the equipment using the operating controls to verify (by the absence of rotation or motion) that the equipment cannot be started. Use vents, drains, and equipment operating indicators to verify the absence of hazardous energy.

Engine-Driven Equipment (Except Vehicles and Grounds Maintenance Equipment)
1. Disconnect batteries or other sources of power and apply lockout and tagout, or 

2. Disconnect batteries or other sources of power and remove or disconnect one or more essential operating parts (coil wire, rotor, etc.) and apply lockout and tagout.

See the Alternative Means of Isolating Energy from Specific Equipment (Word) exhibit for vehicles and grounds maintenance equipment.

Pneumatic and Hydraulic Energy
1. Verify system operation using available system indications.
2. Shut down the system using approved operating instructions.
3. Isolate, lock, and tag all sources of hazardous energy.

a. A single block valve may be used as an isolation point if the valve is: 1) intended for the service of the system, 2) rated for the pressure of the system and 3) verified it is holding and shows no signs of leakage which has potential to expose workers to a hazardous condition.
b. A single valve is not an acceptable isolation for jobs that involve confined space entry, hot work, or steam systems. In these cases, blinding, air gapping, or double block must be used. Double block must include a lockout on an open atmospheric drain or vent between the valves if possible. If the required two-valve protection and vent path are not achievable, a specific written work plan must be prepared identifying the hazards and work methods to achieve equivalent protection to two valve isolation. The plan must be approved by the WS&H representative and the controlling organization, and communicated to the authorized workers prior to performing work.

4. Depressurize the system inside the work boundary. If a depressurization path is not available inside the work boundary, use a written work plan to achieve a depressurized condition.
5. Using available system operating indicators, verify that the area within the LOTO boundary is isolated, drained, and depressurized. If system indicators or a normal depressurization path is not available within the boundary, use other methods to verify that the system or component is adequately isolated, depressurized, and drained.

a. For single valve isolation, loosening the fasteners on flanged connections or valve bonnets, removing instrument tubing can be used to verify safe conditions.
b. For air gapping or double valve isolation, loosening the fasteners on flanged connections or valve bonnets or removing instrument tubing should only be used with strict supervisory control and advance planning.
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