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1.
PURPOSE

1.1
The purpose of this procedure is to identify specific instructions for the safe operations around electrical hazards and ensure that employees are qualified as required by federal and state agencies.
2.
SCOPE

2.1
This procedure is designed for Management Services Northwest, Inc. employees whose job assignments expose them to hazards associated with electricity.
3.
RESPONSIBILITY

3.1
Managers shall be responsible for implementing the Electrical Safety Procedure.
3.2
Supervisors shall ensure that employees comply with the Electrical Safety Procedure.
3.3
Employees shall comply with this procedure.
3.4
The Safety Department shall develop and maintain the Electrical Safety Procedure and conduct hazard assessments of the work areas at each Management Services Northwest, Inc. facility for exposure determination.
4.
PROCEDURE

ELECTRICAL SAFETY

4.1
Protection of Employees

4.1.1
Prior to starting work, all energized circuits shall be located. Proper warning signs shall be posted where such circuits exist. The employees working in those immediate areas shall be advised of the locations, the hazards involved and the protective measures that need to be taken.

4.1.2
No employee shall work adjacent to any part of an electric power circuit that they may come in contact with during the course of their work unless the employee is protected against electric shock by de-energizing the circuit and grounding it or by guarding it by effective insulation or other means. In work areas where the exact location of underground electric power is unknown, workers using jack-hammers, bars or other hand tools which may contact a line shall be provided with insulated protective gloves.

4.1.3
Only qualified electricians shall be permitted to install, repair or remove electrical wiring or equipment.

4.1.4
Before working with electrical equipment, employees shall make sure their hands and feet are dry. If they must work on a damp or wet floor, employees shall wear rubbers or stand on dry boards or a dry piece of dunnage.

4.1.5
Before an extension cord, drop light, or any other piece of electrical equipment is plugged in the plug shall be examined to ensure that the wires are not frayed where they are connected.
4.1.6
Employees should run their hand along the cord to look for sharp kinks and ragged insulation, and examine the cord at the point where it enters the socket or tool to see that it isn’t frayed and is securely fastened.

4.1.7
As soon as the cord is plugged in, employees shall ensure that it will be protected while it is being used. If a cord has to run across an aisle way, string it overhead if possible. If it must run along the floor, it shall be protected so it cannot be run over or jerked loose, become a tripping hazard, or being cut by metal framing material.

4.1.8
If a problems arises with a piece of electrical equipment while in use—if an employee gets shocked, if it becomes damaged, or if the cord comes loose—the equipment shall be turned off and the problem reported at once.
4.2
Passageways

4.2.1
Suitable barriers shall be provided to ensure that work space for electrical equipment will not be used as a passageway when energized parts of electrical equipment are exposed.

4.3
Work Space Around Equipment

4.3.1
Sufficient space shall be provided and maintained in the area of electrical equipment to permit ready and safe operation and maintenance of such equipment.

4.3.2
When parts are exposed, the minimum clearance for the work space shall not be less than 6-1/4 feet high nor less than a radius of 3 feet wide and there shall be a clearance sufficient to permit at least 90 degree opening of all doors or hinged panels. All working clearances shall be maintained in accordance with Article 110-16, National Electrical Code, NFPA 70-1980.

4.4
Temporary Wiring and Lighting

4.4.1
All temporary wiring shall be effectively grounded in accordance with the National Electrical Code, NFPA No. 70-1980, Articles 300-23 and 310.

4.4.2
Temporary lights shall be equipped with guards and or lenses to prevent accidental contact with the bulb.

4.4.3
Temporary lights shall be equipped with heavy duty electric cords with connection and insulation maintained in safe condition. Temporary lights shall not be suspended by their electric cords unless cords and lights are designed for this means of suspension. Splices shall have insulation equal to that of the cable.

4.4.4
Cords shall be kept clear of working spaces and walkways or other locations in which they are readily exposed to damage.

4.4.5
Portable electric lighting used in moist and/or other hazardous locations, as for example, drums, tanks and vessels shall be operated at a maximum of 12 volts.

4.4.6
Temporary light cords must not be used as a power source for operations other than temporary lighting.

4.5
Flexible Cable and Extension Cords

4.5.1
Receptacles for attachment plugs shall be of approved, concealed contact type with a contact for extending ground continuity and shall be so designed and constructed that the plug may be pulled out without leaving any live parts exposed to accidental contact.

4.5.2
Where different voltages, frequencies or types of current (a.c. or d.c.) are to be supplied by portable cords, receptacles shall be of such design that attachment plugs used on such circuits are not interchangeable.

4.5.3
Attachment plugs or other connectors supplying equipment at more than 300 volts shall be of the skirted type or otherwise so designed that arcs will be confined.

4.5.4
Attachment plugs for use in work areas shall be so constructed that they will endure rough use and be equipped with a suitable cord grip to prevent strain on the terminal screws.

4.5.5
Flexible cords shall be used only in continuous lengths without splices, except where suitable molded or vulcanized splices used are properly made and the insulation equal to the cable being spliced and wire connections soldered.

4.5.6
Trailing cables shall be protected from damage.

4.5.7
Splices in trailing cable shall be mechanically strong components and insulated to retain the mechanical and dielectric strength of the original cable.

4.5.8
Cable passing through work areas shall be covered or elevated to protect it from damage which would create a hazard to employees.

4.5.9
Portable handlamps shall be of the molded composition or other type approved for the purpose. Brass-shell, paper-lined lampholers shall not be used. Handlamps shall be equipped with a handle and a substantial guard over the bulb and attached to the lampholer or the handle.

4.5.10
Worn or frayed electric cables shall not be used.

4.5.11
Extension cords used with portable electric tools and appliances shall be of the three-wire type.

4.5.12
Extension cords shall be protected against potential damages that may be caused by traffic, sharp corners, projections and pinching in doors or elsewhere.

4.5.13
Extension cords shall not be fastened with staples, hung from nails or suspended by wire.

4.6
Switches, Circuit Breakers and Disconnecting Means

4.6.1
Each disconnecting means for motors and appliances, and each service feeder or branch circuit at the point where it originates shall be legibly marked to indicate its purpose unless located and arranged so the purpose is evident.

4.6.2
Disconnection means shall be located or shielded so that employees will not be injured.

4.6.3
Boxes for disconnecting means shall be securely and rigidly fastened to the surface upon which they are mounted and fitted with covers.

4.6.4
Boxes and disconnecting means installed in a damp or wet location shall be waterproof to the extent that water does not enter or accumulate.

4.7
Battery Rooms and Battery Charging

4.7.1
Batteries of the non seal type shall be located in enclosures with outside vents orin well ventilated rooms so arranged as to prevent the escape of fumes, gases or electrolyte spray into other areas.

4.7.2
Ventilation shall be provided to ensure diffusion of the gases from the battery to prevent the accumulation of an explosive mixture.

4.7.3
Racks and trays shall be substantial and treated to be resistant to the electrolyte.

4.7.4
Floors shall be of acid resistant construction or protected from acid accumulations.

4.7.5
Face shields, aprons and rubber gloves shall be provided for workers handling acid or batteries.

4.7.6
Facilities for quick drenching of the eyes and body shall be provided within 25 feet of the work area for emergency use.

4.7.7
Facilities shall be provided for flushing and neutralizing spilled electrolyte, for fire protection, for protecting charging apparatus from damage by trucks and for adequate ventilation for dispersal of fumes from gassing batteries.

4.7.8
Battery charging installations shall be located in areas designated for that purpose.

4.7.9
When charging batteries, the vent caps shall be kept in place to avoid electrolyte spray. Care shall be taken to assure that vent caps are functioning.
4.8
Cranes:  General Requirements
4.8.1
Except where electrical distribution and transmission lines have been de-energized and visibly grounded at point of work or where insulating barriers not a part of or an attachment to the equipment or machinery have been erected to prevent physical contact with the lines, equipment or machines shall be operated proximate to power lines only in accordance with the following:

4.8.2
For lines rate 50 kV or below, minimum clearance between the lines and any part of the crane or load shall be 10 feet;

4.8.3
For lines rated over 50 kV, minimum clearance between the lines and any part of the crane or load shall be 10 feet plus 0.4 inch for each 1 kV over 50kV or use twice the length of the line insulator but never less than 10 feet;

4.8.4
In transit with no load and boom lowered, the equipment clearance shall be a minimum of 4 feet for voltages less than 50 kV and 10 feet for voltages over 50 kV up to and including 345 kV and 16 feet for voltages up to and including 750 kV;

4.8.5
A person shall be designated to observe clearance of the equipment and give timely warning for all operations where it is difficult for the operator to maintain the desired clearance by visual means;

4.8.6
Cage-type boom guards, insulating links or proximity warning devices may be used on cranes, but the use of such devices shall not alter the requirements of any other regulation of this part even if such device is required by law or regulation;

4.8.7
Any overhead wire shall be considered to be an energized line unless and until the person owning such line or the electrical utility authorities indicate that it is not an energized line and has been visibly grounded;

4.8.8
Prior to work near transmitter towers where an electrical charge can be induced in the equipment or materials being handled, the transmitter shall be de-energized or tests shall be made to determine if electrical charge is induced on the crane. The following precautions shall be taken when necessary to dissipate induced voltages;

4.8.9
The equipment shall be provided with an electrical ground directly to the upper rotating structure supporting the boom; and,

4.8.10
Ground jumper cables shall be attached to materials being handled by boom equipment when electrical charge is induced while working near energized transmitters. Crews shall be provided with nonconductive poles having large alligator slips or other similar protection to attach the boom.
4.9
Load Rating

4.9.1
In existing installations, no change in circuit protection shall be made to increase the load in excess of the load rating of the circuit wiring as specified in National Electrical Code, Article 310.

4.10
Grounding

4.10.1
Portable and/or Cord and Plug Connected Equipment

4.10.1.1
The noncurrent-carrying metal parts of portable and/or plug-connected equipment shall be grounded.

4.10.1.2
Portable tools and appliances protected by an approved system of double insulation or its equivalent need not be grounded. Where such an approved system is employed, the equipment shall be distinctively marked.

4.10.2
Fixed Equipment

4.10.2.1
Exposed noncurrent-carrying metal parts of fixed electrical equipment including motors, generators, frames and tracks of electrically operated cranes, electrically driven machinery, etc., shall be grounded.

4.10.3
Effective Grounding

4.10.3.1
The path from circuits, equipment, structures and conduit or enclosures to ground shall be permanent and continuous, have ample carrying capacity to conduct safely the currents liable to be imposed on it and have the impedance sufficiently low to limit the potential above ground and to result in the operation of the overcurrent devices in the circuit.

4.10.4
Ground Resistance

4.10.4.1
Driven rod electrodes shall, be tested for and, have a resistance to ground not to exceed 25 ohms. Where resistance is not as low as 25 ohms, two or more electrodes connected in parallel shall be used.

4.11
ASSURED GROUNDING PROGRAM

4.11.1
Regulatory Requirements

4.11.1.1
State law requires testing of electrical cords and equipment on a quarterly basis. The following are guidelines used to comply with this requirement.

4.11.2
Assured Grounding Log

4.11.2.1
Maintain a log of all electrical equipment and accompanying test dates. Record each type of equipment and the serial number of all power tools onsite. As it is not practical to log each individual cord, count the total number of cords that have been tested and enter that number on the log.

4.11.3
Cord Ends

4.11.3.1
Check the cord ends for proper function. The outer insulation layer must extend fully into the cord end. If the ground prong is missing or the cord end is otherwise damaged, repair or replace it.

4.11.4
Ground Testing

4.11.4.1
Use one of two methods in testing for proper ground:
1. On proper cords, use a 3-light test service check for proper functions.

2. On grounded power equipment, use an ohmmeter to check the continuity     between the ground plug and the equipment casing.

NOTE:
Double-insulated equipment does not have a ground connection so it can only receive a visual inspection for cord damage.

4.11.5
Cord Insulation

If cord insulation is damaged, repair or replace the cord. The cord end and the portion of the cord where it enters the power equipment are the two most likely places for damage. If a cord is damaged in the center, it is illegal to splice it. Make it into two shorter cords or throw it away. Cord insulation must be equal to or greater than manufacturers specifications.

4.11.6
Color Coding

After equipment has been tested, it must be color-coded. Use this standard system that is OSHA/ WISHA recognized:

• January-March
White
(winter/snow)

• April-June

Green
(spring/grass)

• July-September 
Red (summer/hot)

• October-December 
Orange (fall/leaves)

For power tools and cords, each end of the cord should be marked. Temporary power boxes and receptacles must also be tested and color-coded.

