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1 Purpose

The purpose of these requirements is to protect workers servicing, maintaining, and repairing radio
frequency (RF) sources from hazardous exposure to RF and microwave radiation.

They cover development and implementation of equipment-specific lockout procedures.

They apply to workers, supervisors, equipment owners, and the RF and microwave safety program
manager.

2 Requirements

An equipment-specific lockout procedure (ELP) for RF-generating equipment is a required element of a
radio frequency safety program (RFSP) (see RF and Microwave Safety: Source Review, Operation, and
Maintenance Requirements).

ELPs for RF-generating equipment must meet requirements for ELPs in Control of Hazardous Energy:
General Requirements. Additional requirements apply because of the unique hazards of RF energy, such as
the larger area that an RF radiation leak could affect.

2.1 ELP Overview

An RF ELP must
= Require all work to be done in a locked-out zero-power state
=  Specify administrative controls and the qualifications of the person initiating them

= Specify inspection requirements and any RF monitoring that must be conducted by system experts
before removing administrative controls

2.2 Minimum Qualifications for Authorized Workers

The authorized worker responsible for carrying out an ELP or overseeing the team that carries it out must
possess sufficient knowledge and competence in these areas:

= Controlling the system configuration
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Securing the RF source

Inspecting the system following any service, maintenance, repair, or modification that could impact RF
safety

Certifying or recertifying a system, which involves such activities as surveying for RF leakage or
knowing how to verify that the system is leak-proof by, for instance, checking bolt tightness

2.3 Equipment Lockout Procedure Requirements

1.

Specify work planning and control documents.

All work planning and control must be communicated and understood by team members before work
begins. This is required at all times, but it is especially important when work is done by various groups
over a longer period; meticulous coordination and adherence to lock out tag out protocol is required to
ensure uninterrupted safety.

Describe lock and tag requirements.

All persons working on or near the source of the RF hazard must apply their individual LOTO locks
per Chapter 51, “Control of Hazardous Energy”.

Identify a zero-hazard verification method.

Since testing must often be completed before disassembly of the transmission system, the ELP may
need to incorporate alternate methods of verifying a zero-hazard state, such as one or more of the
following:

— A shorting bar is observed to be grounding the beam voltage source for the klystron.

—  The modulator control system is completely de-energized due to the LOTO of the AC power
source and it does not turn on when the controls are manipulated.

—  The modulator control system indicates the modulator is off, and manipulating the controls cannot
turn the device on.

—  The modulator is quiet and remains quiet while manipulating the controls.
Specify post-work inspection(s).

The authorized worker must inspect the system to ensure that it is properly assembled and that RF
power will be adequately contained when the system is activated per inspection criteria described in
the RFSP. Once all inspections are complete, the worker may remove the administrative lock and tag.

Specify RF survey requirement(s).

If the RFSP requires an RF survey, the method and results must be documented as required. (Unless
specified otherwise, the experiment log-book is appropriate.) If any RF hazards are identified, the
source of the problem must be addressed or the system must be secured until it is safe.

3 Forms

The following forms and systems are required by these requirements:

None
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4 Recordkeeping

The following recordkeeping requirements apply for these requirements:

=  Equipment owners are responsible for maintaining ELPs.

5 References

SLAC Environment, Safety, and Health Manual (SLAC-I-720-0A29Z-001)

= Chapter 50, “RF and Microwave Safety”

— RF and Microwave Safety: Radio Frequency Source Review, Operation, and Maintenance
Requirements (SLAC-1-730-0A05S-013)

— RF and Microwave Safety Program Site (SharePoint)

= Chapter 51, “Control of Hazardous Energy”

—  Control of Hazardous Energy: General Requirements (SLAC-I-730-0A10S-004).
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