64E-4.007 General Requirements for the Safe Operation of All Facilities.

(1) Applicability. These requirements are for laser products in their intended mode of operation and include special requirements for service, testing, maintenance, and modification. During research and development activities, it may not be possible to use all types of engineering controls. In this case, the LSO shall specify alternate requirements to obtain equivalent laser safety protection.

(2) Engineering Controls.

(a) Protective Housing. Each laser product shall have a protective housing which prevents human access during operation to laser and collateral radiation that exceeds the limits of Class I and 21 C.F.R. Part 1040 wherever and whenever such human access is not necessary in order for the product to perform its intended function. Wherever and whenever human access to laser radiation levels that exceed the limits of Class I and 21 C.F.R. Part 1040 is necessary, these levels shall not exceed the limits of the lowest laser class necessary to perform the intended functions.

(b) Safety Interlocks.

1. A safety interlock, which shall ensure that radiation is not accessible above MPE limits, shall be provided for any portion of the protective housing which, by design, can be removed or displaced without the use of tools during operation or maintenance, and thereby allows access to radiation above MPE limits.

2. Adjustments during operation, service, testing, or maintenance of a laser containing interlocks shall not cause the interlock to become inoperative or the radiation to exceed MPE limits outside protective housing except where a laser controlled area as specified in paragraph 64E-4.007(2)(e), F.A.C., is established.

3. For pulsed lasers, interlocks shall be designed so as to prevent firing of the laser, for example, by dumping the stored energy into a dummy load.

4. For Class IIIb and Class IV continuous wave (cw) lasers, the interlocks shall turn off the power supply or interrupt the beam, for example, by means of shutters.

5. An interlock shall not allow automatic accessibility of radiation emission above MPE limits when the interlock is closed.

6. If failure of a single interlock would allow:

a. Human access to levels of laser radiation in excess of the radiant power accessible emission limit of Class IIIa laser radiation, or

b. Laser radiation in excess of the accessible emission limits of Class II to be emitted directly through the opening created by removal or displacement of that portion of the protective housing; then, either multiple safety interlocks or a means to preclude removal or displacement of the interlocked portion of the protective housing upon such failure shall be provided.

(c) Viewing Optics and Windows.

1. All viewing ports, viewing optics or display screens included as an integral part of an enclosed laser or laser system shall incorporate suitable means to attenuate the laser and collateral radiation transmitted through the port to less than the MPE and 21 C.F.R. Part 1040 limits under any conditions of operation of the laser.

2. Since optical systems such as lenses, telescopes, and microscopes may increase the hazard to the eye or the skin, the LSO shall determine the potential hazard and specify administrative procedures and the use of controls such as interlocks or filters.

(d) Warning Systems. Each laser product shall provide visual or aural indication during the emission of accessible laser radiation in excess of the limits for Class I except that, in the case of Class IIIb, except those which allow access only to less than 5 mW peak visible laser radiation, and Class IV lasers, this indication shall be sufficiently prior to emission of such radiation to allow action to avoid exposure. Any visual indicator shall be clearly visible through protective eyewear designed specifically for the wavelengths of the emitted laser radiation. If the laser and laser energy source are housed separately and can be operated at a separation distance of greater than two meters, both laser and laser energy source shall incorporate visual or aural indicators. The visual indicators shall be positioned so that viewing does not require human access to laser radiation in excess of the MPE.

(e) Laser Controlled Area. With a Class IIIb, or Class IV laser, a laser controlled area shall be established when exposure to the laser radiation in excess of the MPE or ANSI limits is possible. The controlled area shall meet the requirements of subparagraphs 64E-4.007(2)(e)1. through 3., F.A.C., for Class IIIb lasers and the requirements of subparagraphs 64E-4.007(2)(e)1. through 7., F.A.C., for Class IV lasers:

1. The area shall be the responsibility of the LSO.

2. The area shall be posted as required by Rule 64E-4.008, F.A.C.

3. Access to the laser controlled area shall be only by permission of the LSO or a trained designated representative.

4. For Class IV indoor controlled areas, latches, interlocks, or other means shall be used to prevent unexpected entry into laser controlled areas. Such measures shall be designed to allow both rapid egress by the laser personnel at all times and admittance to the laser controlled area in an emergency condition. For such emergency conditions, a control-disconnect switch or equivalent device, such as a panic button shall be available for deactivating the laser.

5. For Class IV indoor controlled areas, during tests requiring continuous operations, the individual in charge of the controlled area shall be permitted to momentarily override the safety interlocks to allow access to other authorized personnel if it is clearly evident that there is no optical radiation hazard at the point of entry and if the necessary protective devices are being worn by the entering personnel.

6. For Class IV indoor controlled areas, optical paths, for example, windows from an indoor facility, shall be controlled in such a manner as to reduce the transmitted values of the laser radiation to levels at or below ocular MPE and ANSI limits. When the laser beam must exit the indoor controlled area, as in the case of exterior atmospheric beam paths, the operator shall be responsible for ensuring that the beam path is limited to controlled air space or controlled ground space when the beam irradiance or radiant exposure is above the MPE and ANSI limits.

7. When the removal of panels or protective covers or overriding of interlocks becomes necessary, such as for service, testing, or maintenance, and accessible laser radiation exceeds MPE and ANSI limits, a temporary laser controlled area shall be established. The LSO or a designated representative shall ensure that the necessary laser safety requirements for all potentially exposed individuals shall be established.

(3) Administrative and Procedural Controls.

(a) General. Unless otherwise specified, administrative and procedural controls shall apply only to Class IIIb and Class IV lasers.

(b) Output Emission Limitations. The minimum laser radiant energy or laser power level required for the application shall be used.

(c) Education and Training. The degree and level of education and training on laser safety concepts and procedures should be in accordance with industry standards.

(d) Operation and Maintenance. Class IIIb and Class IV lasers shall be operated and maintained only by qualified personnel.

(e) Alignment Procedures. Alignment of laser optical systems, for example, mirrors, lenses, and beam deflectors, shall be performed in such manner that assures that no one is exposed to laser radiation above MPE and ANSI limits.

(f) Eye Protection. Protective eyewear, as specified by the LSO, shall be worn by all individuals with access to Class IV levels of laser radiation. Protective eyewear, when specified by the laser safety officer, shall be worn by all individuals with access to Class IIIb levels of laser radiation. At intervals not to exceed 6 months, each registrant shall examine protective eyewear devices to ensure the reliability of the protective filters and integrity of the protective filter frames. Eyewear in suspicious condition shall be discarded or tested for acceptability. Protective eyewear devices shall meet the following requirements:

1. Provide a comfortable fit all around the area of the eye.

2. Be in proper condition to ensure the optical filters and holder provide the required optical density or greater at the desired wavelengths, and retain all protective properties during its use.

3. The required optical density shall be determined based on the type of potential exposure requiring protection.

4. Have the optical density or densities and associated wavelengths permanently labeled on the filters or otherwise permanently identified.

(g) Service Procedures and Modifications. All service procedures shall be performed by qualified personnel who are trained in laser radiation protection. The service personnel shall comply with information supplied by the manufacturers and instructions provided by the LSO. Following any service or maintenance of lasers which could affect the output power or operating characteristics, the LSO shall specify whether any changes in control measures are required. Whenever modifications are made that could change the laser class and affect the output power or operating characteristics, the LSO shall specify whether any changes in control measures are required.

(h) Skin Protection. When there is a possibility of exposure to laser radiation which exceeds the MPE limits for skin as specified in ANSI, the registrant shall require the use of protective gloves, clothing, and shields.

(i) Other Personal Protective Equipment. Respirators and other personal protective equipment shall be required, as a temporary control measure, whenever engineering controls cannot provide protection from toxic air contaminants and other hazards.

(4) Special Lasers and Applications.

(a) Infrared Laser – Greater than 710 Nanometers. The beam from a Class IIIb or Class IV laser shall be terminated in fire-resistant material where necessary. Periodic inspection of absorbent material shall be made since many materials degrade with use.

(b) Laser Optical Fiber Transmission System.

1. Laser transmission systems which employ optical cables shall be considered enclosed systems with the optical cable forming part of the protective housing.

2. Disconnection of a connector resulting in access to radiation in excess of the MPE or ANSI limits shall take place in a controlled area. A tool shall be required to disconnect a connector for service and maintenance when the connector is not within a secured enclosure. All connectors shall bear the appropriate label or tag specified in subparagraph 64E-4.008(3)(a)8., F.A.C.
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