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ELECTRICAL SAFETY


Purpose:  

This program has been developed to comply with the requirements set forth in 1926.400 of the Code of Federal Regulations, the construction electrical standard.  Employees are expected to follow all appropriate lockout/Tagout steps during electrical hooks ups, in addition to the requirements as established within this program.  Our employees actively use temporary wiring (i.e. extension cords), and shall follow all requirements as set forth in this program.  Other electrical information contained within this program has been provided to ensure the safety of employees working at a construction site or an industrial location where other companies may be engaged in electrical work.

Note: No employee may engage in any electrical work unless they have been both trained and authorized to do so.

Exposure:

At our job sites, our employees routinely use powered hand tools.  The use of these tools may require the use of extension cords.  Our employees may also work on electrical systems, following Lockout/Tagout procedures.  All employees must understand the hazards of failing to follow the electrical safe work practices, as contained within the OSHA Code of Federal Regulations as well as this program.
General Electrical:

This section applies to all electrical work.  It is designed to address the electrical safety requirements that are necessary for the practical safeguarding of employees involved in construction/repair type work activities.  The company Safety Coordinator shall maintain this program, review it annually, and update it as necessary.  

1. All electrical work, installation and wire capacities shall be in accordance with the provisions of the National Electrical Code.
2. It is the policy of our company that all job sites will follow a Ground Fault Circuit Interrupter (GFCI) system.  This is required for all 120 volt, single phase, 15, 20 and 30-ampere receptacle outlets which are not part of the permanent wiring of the building or structure in use by employees.  Please refer to the GFCI section of this program for more information.
3. In work areas where the exact location of underground electric power lines in unknown, workmen using jackhammers, bars, or other hand tools that may come in contact with a line shall be provided with insulated protective gloves.
4. Before work is begun, the supervisor shall ascertain by inquiry, direct observation or instruments whether any part of an electric power circuit, exposed or concealed, is located so that the performance of the work may bring any person, tool, or machine into physical or electrical contact with it.  The company shall post and maintain proper warning signs where such a circuit exists.  Employees shall be advised of the location of such lines, the hazards involved, and the protective measures to be taken.
5. Suitable barriers or other means shall be provided to ensure that the workspace for electrical equipment will not be used as a passageway during periods when energized parts of electrical equipment are exposed.
6. Sufficient space shall be provided and maintained in the area of electrical equipment to permit ready and safe operation and maintenance of such equipment.  When parts are exposed, the minimum clearance for the workspace shall be not less than 6-¼ feet high, nor less than a radius of 3 feet wide.  There shall be a clearance sufficient to permit at least a 90-degree opening of all doors or hinged panels.  All working clearances shall be maintained in accordance with the National Electrical Code.
7. Employees who may be required to work in areas containing energized electrical equipment shall be provided with proper illumination.  Construction areas, ramps, corridors, offices, shops, and storage areas will be lighted to not less than the minimum illumination intensities as listed in the following table while any work is in progress.  Illumination sources may be natural or artificial.

	Foot candles
	Area or operation

	5
	General construction area lighting

	3
	Concrete placement, excavation and waste areas, access ways, storage areas, loading platforms, and field maintenance areas

	5
	Indoors: warehouses, corridors, hallways, and exits

	5
	Tunnels, shafts and general underground work areas

	10
	General construction plant and shops

	30
	First aid stations, infirmaries, and offices


Temporary Wiring:

This section applies to temporary electrical power and lighting wiring, including extension cords.  Unless specifically addressed in this section, all requirements of the general wiring section shall still apply.  Temporary wiring must be removed immediately upon completion of construction or the purpose for which the wiring was installed.

1. Branch circuits shall originate in a power outlet or panel-board.  All conductors shall be protected by over current devices at their ampacity.

2. Receptacles shall be of the grounding type.

3. All lamps for general illumination shall be protected from accidental contact or breakage (light bulbs must have protection).  Metal-case sockets shall be grounded.  

4. Portable electric lighting used in wet and/or other conductive locations shall be operated at 12 volts or less, unless protected by a ground-fault circuit interrupter.

5. Temporary lights shall not be suspended by their electric cords unless cords and lights are designed for this means of suspension.

6. Flexible cords and cables, i.e. extension cords, shall be protected from damage.  They may pass through doorways and other pinch points only if protection is provided to avoid damage.

7. Extension cord sets used with portable electric tools and appliances shall be of three-wire type and shall be designed for hard or extra-hard usage.  Extension cords that are missing the ground plug shall not be used.
8. For temporary wiring over 600 volts, nominal, fencing barriers, or other effective means shall be provided to prevent access of other than authorized and qualified personnel.

9. Conductors entering boxes, cabinets, or fittings shall be protected from abrasions and openings through which conductors enter shall be effectively closed.  

10. The cabinets, fittings, and boxes used in damp or wet locations shall be installed so as to prevent moisture or water from entering.

11. Flexible cords shall be connected to devices and fittings so that strain relief is provided.

12. Portable lamps shall be wired with flexible cord and an attachment plug of the polarized or grounding type.

High Voltage/Overhead Lines:

Safe clearance must always be maintained from electric lines.  There are multiple standards that affect the clearance distance, based on the type of work being performed, as well as the state or area the work is being performed.  Safe clearances apply to all equipment and tools.  High voltage lines are likely to be located in proximity to any construction site.  

1.  It is our policy that employees are prohibited from using any equipment closer to high voltage electric lines than the distances established by OSHA.  Recent revisions in the OSHA crane safety regulations establish the safe clearance distance as 20’.  The distance increases following OSHA requirements as the voltage increases.  
2. Where jobs require that employees or equipment work closer than the required clearances for overhead power lines, the lines shall be de-energized and grounded or other measures shall be taken to ensure employee protection.  When other measures are taken, these shall be written on the site specific safety sheet and communicated to all site workers.

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

4. The minimum clearances in Table A apply in all directions, vertical and horizontal. They apply to the location of the equipment, not how it is operated. For example, special equipment should be used to limit crane movement if a crane is placed where the boom can move into the danger zone.

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

Table A
Recommended Clearances from Overhead High Voltage Lines
	Voltage (Phase to Phase)
	Minimum Clearance (Feet)

	up to 350,000
	20

	over 350,000
	50


Table B
Recommended Clearances from Energized High Voltage Conductors

(While in Transit with no load and boom lowered)

	Voltage (Phase to Phase)
	Minimum Clearance (Feet)

	750-50,000
	6

	50,000-345,000
	10

	345,000-750,000
	16

	750,000-1,000,000
	20


6. Synergy shall ensure that an appropriate warning sign is in plain view of the operator and driver of every construction type vehicle or similar apparatus.  It is important that the sign be durable and legible up to 12 feet away.  The sign should read, “UNLAWFUL TO OPERATE THIS EQUIPMENT WITHIN 20 FEET OF HIGH VOLTAGE LINES”.  The sign should also say, in small lettering, “FOR MINIMUM CLEARANCES OF HIGH VOLTAGE LINES IN EXCESS OF 350,000 VOLTS, SEE HIGH VOLTAGE ELECTRICAL SAFETY ORDERS.”

Grounding and Bonding:
1. The non-current carrying metal parts of portable and/or plug connected equipment shall be grounded.  Portable tools and appliances protected by an approved system of double insulation need not be grounded.  Where such an approved system is employed, the equipment shall be distinctly marked.
2. Extension cords used with portable electric tools and appliances shall be of the approved three-wire type.
3. Extension cords found to be damaged shall be cut and removed from service.
Ground Fault Protection:
The purpose of this procedure is to establish a standardized program for ground fault protection on all construction projects, to protect employees from the electrical hazards associated with 120V AC current. The supervisor will be responsible for maintaining ground fault protection on the job site. The supervisor, or his designated representative, shall perform the required testing and complete the required documentation.

All 120V 60 hertz 15, 20 and 30 ampere electrical outlets on construction sites, which are not a part of the building's per​manent wiring, shall be protected by the use of Ground Fault Circuit Interrupters. Receptacles on a two wire single phase portable or vehicle mounted generator rated not more than 5 kw, when the circuit conductors are insulated from the generator frame and all other ground​ed surfaces, need not be protected with ground fault circuit interrupters.  GFCIs will be tested on a weekly schedule and documentation of testing made.  (Refer to GFI Log in Appendix A of this section.) 

At our company, we choose to follow a GFCI program.  In lieu of this program, the company may, in the future, choose to implement an assured grounding program.  The implementation of such a program will necessitate appropriate changes to be made in this policy.  GFCI’s are carried on all company vehicles.
Employees must visually inspect each cord set, plug and receptacle of cord sets and all equip​ment connected by cord and plug before each day's use for external defects, such as deformed or missing pins or insulation damage and for indication of internal. When there is evidence of damage, the damaged item shall be taken out of service, tagged until tested and required repairs made or item replaced. 

Work on Energized Electrical Circuits and Apparatus:
This procedure provides guidance and rules pertaining to the prevention of electric shock that shall be observed when work is being performed on energized circuits and apparatus. When at all possible, all work shall be completed following lockout/Tagout procedures (as contained within this manual.)  Only when work absolutely has to be performed on energized circuits will this section be followed.  OSHA references only (6) instances where work can be performed on energized circuits.  They are listed here:


1) Test and Troubleshoot


2) Life Support Systems


3) Emergency Alarm Systems


4) Illumination in the work area


5) Hazardous Location Ventilation Systems


6) Continuous Industrial Process of a Chemical Plant

There is no mention of customary, convenient or cost effective. Under any of the (6) conditions, employees must be trained to be able to recognize the hazards associated with the work, and what precautions must be taken. They must also be trained in the proper use of PPE, (Nomex Hoods, Gloves and Protectors etc.) and insulated tools. (1910.269) the training provided must always equal the risk and exposure.  All necessary safety equipment needed to comply with the requirements of this section shall be carried on company vehicles.
Always use the Live/Dead/Live method of testing prior to working on electrical circuits.

Also perform a voltage sweep through the entire enclosure to look for voltage.  When it is necessary to work on energized lines and equipment, only workers who are experienced are permitted to perform such work.  Work shall always be done with the full use of suitable protective devices and observance of safety rules.

The following procedures shall be followed every time work is performed on energized electrical circuits and apparatus:

1. Plan the work to be done. Be sure everyone involved understands the plan thoroughly. Consider environmental conditions, wet and damp locations.

2. Ascertain by inquiry, direct observation, and instruments if the source is energized, and if so, what the voltage is.
3. At least two persons shall be assigned to work on energized lines/equipment. They shall be trained to handle emergencies and be thoroughly briefed in safety procedures and use of safety equipment.
4. No employee shall be permitted to work on, approach or handle any conductive object without an approved insulated tool or handle unless:
a. The employee is insulated or guarded from the energized part,
b. The energized part is insulated or guarded from employee and any other conductive object at a different potential, and;
c. The employee is isolated, insulated or guarded from any other conductive object(s). The employee shall be insulated as much as possible between phase(s) being worked and other phases. 
5. Proper personal safety equipment must be available and used; i.e., rubber gloves with protectors, insulators, blankets/mats, authorized hardhat, eye protection, etc.

6. Suitable barriers or other means will be used to prevent unauthorized personnel entering the "hot" work area.  Appropriate warning signs will be posted.
7. If it becomes necessary to de-energize high voltage circuits while work is being performed, the circuit being worked shall be shorted to ground or tested with appropriate test device to assure that capacitive devices are discharged prior to working as a de-energized circuit. 
All employees working on live electrical circuits shall have special company training and shall follow all requirements as instructed in that training and as listed in 70E standards.

Please note: as suitable body protection is required when workers are following 70E standards, a matrix of recommended protection levels for different situations has been provided and is attached to this program.
Training:

Training is provided to ensure that employees are familiar with the requirements of this plan.  This training is provided to employees upon initial hire and annually thereafter.  The company Safety Coordinator is responsible for overseeing the training program.  The training shall cover all elements of this program.

Unqualified workers are workers who may face electrical hazards at work, but who are not qualified electricians.  These workers must be trained in and familiar with basic principles of electricity and electrical safe work practices, as established within this program.  Training for unqualified workers shall be dependent on the job activities.  Within Synergy, that would include training in extension cord use and use of cord and plug connected equipment.  
Qualified workers are those workers who will engage in electrical type activities in the course of their work activities and who are listed as qualified electricians.  These workers shall be trained in all aspects of this program.  Training shall include the following: 

1. The OSHA electrical standard

2.  GFCI’s

3. High voltage clearances

4. Live electrical work

5. Lockout/Tagout

6. Electrical equipment safe clearances

7. Grounding and bonding

8. Temporary wiring

9. General electrical installations

10. NFPA 70E requirements and PPE use

Appendix A

Ground Fault Testing Log

	GFCI #
	Test Date
	Pass
	Fail
	Comments
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