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[bookmark: _Toc105431871][bookmark: _Toc390411271]1.0		PURPOSE AND SCOPE
This procedure provides the guidelines to ensure the proper installation, maintenance, inspection, and testing of electrical circuits, equipment and equipment-grounding conductors at WW Gay job sites and to avoid injuries due to electrical ground faults incidents.

This procedure applies to all WW Gay employees and sub-contractors performing work tasks where electrical safety requirements are applicable and shall be used for training purposes.

[bookmark: _Toc106124582][bookmark: _Toc390411272]2.0		DEFINITIONS
Electrical Equipment – wiring, circuits, switches, switch gear, fuses, breakers, distribution systems, buss bars, and any other equipment or system capable of containing or conducting electrical energy.
Energized – containing electrical energy, or having the potential to contain electrical energy.
Exposure – where hazards are present or could be created that might result in harm to personnel, equipment or the environment if not properly controlled.
Potentially Energized – electrical equipment intended to carry or contain electrical energy that has not been locked out, tagged, and verified as de-energized by proper testing methods.
Qualified Person – one who has received training and been qualified and authorized by WW Gay to perform work on energized or potentially energized electrical equipment.

[bookmark: _Toc105431872][bookmark: _Toc390411273]3.0  	RESPONSIBILITIES
[bookmark: _Toc105483444][bookmark: _Toc110393969][bookmark: _Toc105431873][bookmark: _Toc390411274]3.1		Project Superintendent
The Project Superintendent is responsible for implementing and enforcing this procedure.

[bookmark: _Toc105483445][bookmark: _Toc110393970][bookmark: _Toc390411275]3.2		Safety Department
The Safety Department is responsible for monitoring compliance with this procedure and for;
· Establishing training competencies for qualified persons at WW Gay.
· Establishing, and maintaining current, a list of qualified persons at WW Gay.


[bookmark: _Toc390411276]3.3		Employees
Employees are responsible for;
· Working safely and according to training and instructions received when performing tasks on or in the vicinity of electrical circuits or equipment. 
· Completing the qualification process required by this procedure prior to working on any energized or potentially energized electrical equipment.

[bookmark: _Toc108891092][bookmark: _Toc390411277]4.0		GFCI PROCEDURE
GFCIs shall be used and an assured grounding program shall be instituted whenever work conditions dictate the need for GFCI protection.

[bookmark: _Toc108891093][bookmark: _Toc390411278]4.1	 	Grounding Conductors
Equipment grounding conductors shall be installed as follows:
· All 120-volt, single phase, 15 and 20 ampere receptacles are of a grounding type, and their ground contacts shall be grounded by connection to the equipment grounding conductor of the circuit supplying the receptacles in accordance with the applicable requirements of Article 210‑7(c) and 305-4(d) of the National Electrical Code.
· All 120-volt flexible cord sets (extension cords) shall have an equipment grounding conductor that is connected to the grounding contacts of the connector(s) on each end of the cord.
· The exposed noncurrent carrying metal parts of 120-volt cord and plug-connected tools and equipment that are likely to become energized shall be grounded in accordance with the applicable requirements of Article 250-45 and 250‑59 of the National Electric Code.

[bookmark: _Toc108891094][bookmark: _Toc390411279]4.2		Confined Spaces
Explosion proof hand lamps, floodlights, and extension cords (i.e., plug boards) with explosion proof fixtures shall be required for entry into confined spaces with a potential to contain a flammable atmosphere. Hand lights carried into vessels must not exceed 12 volts, unless protection is provided by a GFCI.

[bookmark: _Toc108891095][bookmark: _Toc390411280]4.3		Visual Inspection
Employees shall be aware that each cord set, and any tools or equipment connected by cords and plug (except cord sets and receptacles that are fixed and not exposed to damage) shall be visually inspected by the user before each day's use for external defects, such as deformed or missing pins or insulation damage. Tools or equipment found damaged or defective shall not be used until repaired.

[bookmark: _Toc108891096][bookmark: _Toc390411281]5.0	  	GENERAL PROCEDURE
[bookmark: _Toc108891097][bookmark: _Toc390411282]5.1		General Precautions and Safe Work Practices
All WW Gay personnel and contractors shall make every effort not to work on any electrical circuits that are energized!
· Only qualified persons shall perform tasks such as testing, troubleshooting, and voltage measuring within the limited approach boundary of energized electrical conductors or circuit parts operating at 50 volts or more or where an electrical hazard exists. Conductors and parts of electrical equipment that have been de-energized but not been locked out shall be treated as live parts.
· Personnel shall always assume that exposed electrical lines and equipment are energized until the circuits have been properly isolated, grounded (if appropriate), tagged, locked out and proven to be de-energized. 
· When test instruments are used for the testing for the absence of voltage on conductors or circuit parts operating at 50 volts or more, the operation of the test instrument shall be verified before and after an absence of voltage test is performed.
· If a circuit cannot be de-energized, or clearances cannot be met, Qualified Persons shall obtain the proper approvals and take the appropriate precautions required before proceeding with the work. This may include precautions such as Job Safety Analysis.
· Work on energized electrical conductors or circuit parts that are not placed in an electrically safe work condition, shall be considered energized electrical work and shall be performed by written permit only.
· Metal ladders shall not be used by WW Gay employees. All ladders shall have non-conductive side rails and footing. Only fiberglass ladders rated for electrical tasks shall be used for such purposes. 
· Jewelry, conductive clothing, or tools and equipment that have not been made non-conductive by means of covering, wrapping or other insulating means shall not be worn or used when working on or near exposed energized or parts or equipment.
· If an electrical circuit breaker trips, that breaker shall not be reset until an electrician has investigated the tripping of the breaker unless the reason for such trip was known.
· A stream of water shall never be directed on electrical conductors without approval of an Electrical Supervisor who can confirm that all circuits are de-energized.
· Contact with insulated aerial conductors shall be avoided. Personnel shall never assume that insulation on conductors is intact or that it provides adequate personnel protection from a shock hazard. The aerial conductors shall be de-energized, grounded and guarded to prevent exposure to personnel and/or vehicular equipment i.e., trucks, cranes, aerial lifts etc., working within the specified hazard area based upon the voltages present.
· Bolts and covers on electrical housings shall be replaced and tightened when work is completed. Special care shall be taken replacing bolts and covers on explosion proof equipment. Electrical equipment shall not be operated in a hazardous area without the enclosure cover being properly bolted (or screwed) and sealed in place.
· Confined spaces, switch gear rooms, motor control centers or other spaces containing exposed energized circuits shall not be entered unless illumination is provided that enables employees to work safely. Hazard recognition shall incorporate the use of proper personal protective equipment, signs, guards, and barricades in these areas.
· Employees shall not enter spaces containing electrical hazards unless illumination is provided that enables the employees to perform the work safely. Where lack of illumination or an obstruction precludes observation of the work to be performed, employees shall not perform any task within the Limited Approach Boundary of energized electrical conductors or circuit parts operating at 50 volts or more or where an electrical hazard exists.
· When aiding a victim of electrical shock, care shall be taken in considering the source of the problem. A live circuit shall be immediately de-energized if possible. If de-energizing the circuit is not possible, the victim shall be carefully removed from the circuit using insulated materials so as to not endanger the rescuers. The effect that electrical shock will have on an individual depends upon the type of circuit, the voltage, resistance, amperage, and pathway through the body. Electric shock normally stops the heart and voluntary breathing reflex. Call for help immediately and start CPR and continue until medical help arrives.
· The Pre-job Briefing shall describe the safe work practices required for the safe installation of conduit, cable tray, buss duct, and pulling wire. These systems are possible conductors in areas of exposed de-energized and energized parts. All shielding, barricading and guarding of exposed conductors precede each task. Proper personal protective equipment, dielectric tools, and equipment shall be used in these areas. 

[bookmark: _Toc108891098][bookmark: _Toc390411283]5.2		Exposed Energized Parts (NFPA 70E)
Only qualified (trained and evaluated) employees may work on systems and areas having uninsulated or unguarded energized lines operating at 50 volts or more.  Work installing, repairing or removing energized lines and parts having voltages greater than 600 volts requires that at least two qualified employees be present. Additionally, a least one employee having a current CPR certification must be present when work is performed on equipment having voltages greater than 600 volts. 
Unqualified persons shall not be permitted to enter spaces that are required to be accessible to qualified employees only, unless the electric conductors and equipment involved are in an electrically safe work condition. 

WW Gay shall advise the host employer of:
· Any unique hazards presented by the contract employer’s work;
· Any unanticipated hazards found during the contract employer’s work that the host employer did not mention; and
· The measures the contractor took to correct any hazards reported by the host employer to prevent such hazards from recurring in the future.  

Personnel shall comply with OSHA's AC live-line work minimum approach distance requirements.  If employees are unable to work beyond the minimum approach distance, they must be insulated from energized parts, or other conductive object, or the energized part must be insulated.  Employees shall also ensure they are positioned so that slipping or falling will not result in contact with exposed lines.  Employees are required to remove, or make non-conductive, all exposed conductive articles on their persons (i.e., metal jewelry, watches, etc.).  
Employees shall be trained in the skills and techniques to: distinguish exposed energized electrical conductors and circuit parts from other parts of electrical equipment, to determine the nominal voltage of exposed energized electrical conductors and circuit parts, the approach distances specified in NFPA 70E Tables 130.4(C)(a) and 130.4(C)(b), and the decision making process necessary to determine the degree and extent of the hazard and the personal protective equipment and job planning necessary to perform the task safely. Hazard Analysis should contain event severity, frequency, probability and avoidance to determine the level of safe practices employed.
· A job briefing should be held before starting each job and include all employees involved. The briefing should cover hazards associated with the job, work procedures involved, special precautions, energy source controls, PPE requirements, and the information on the energized electrical work permit, if required. Additional job briefings shall be held if changes that might affect the safety of employees occur during the course of work.

[bookmark: _Toc108891099][bookmark: _Toc390411284]5.3		Grounding for Employee Protection
When working on de-energized lines protective safety grounding must be used whenever feasible. Before a ground is installed, equipment and lines must be tested for voltage. Grounding equipment must be able to conduct the maximum fault current that could flow to clear the fault. Equipment must have an amp rating equal to or greater than No. 2 AWG wire. All measures must be taken to insure that employees are protected from electrical hazards if lines or equipment become energized. Grounding lines and clamps shall be handled with care when removing to prevent inadvertent loss of control of the grounding line near exposed energized equipment. All grounds shall be recorded on the task LOTO Clearance.

[bookmark: _Toc108891100][bookmark: _Toc390411285]5.4		Temporary Lighting
· Temporary lights shall be equipped with guards to prevent accidental contact with the bulb.
· Working spaces, walkways, and similar locations shall be kept clear of cords.
· Portable electrical lighting used in moist or explosive atmospheres (drums, tanks, vessels, pipes, etc.) shall be operated at a maximum of 12 volts.

[bookmark: _Toc108891101][bookmark: _Toc390411286]5.5	 	Cords and Portable Tools
· All extension cords, portable electric tools, and equipment shall have a ground plug or shall be double-insulated.
· Trigger lock devices shall not be used on portable tool.
· Tools shall be purchased without trigger lock devices when available 
· Trigger interlock devices shall not be removed.
· All electrical equipment and extension cords shall be tested on a monthly basis and marked as being tested by colored tape designated by WW Gay’s monthly testing program.
· All electrical equipment and extension cords shall be tested after any repair. 
· Flexible cords shall be used only in continuous lengths without splices. 
· Cables passing through work areas or across roadways shall be covered or elevated (minimum of 8 feet above walking surface).
· Worn or frayed electric cables shall not be used.
· Extension cords shall not be fastened with staples, hung from nails, or suspended by wire.
· Cords shall not be used to raise, lower or carry a tool.

[bookmark: _Toc108891102][bookmark: _Toc390411287]5.6 	Disconnecting Means
· Disconnecting means shall be located so they are readily accessible and shall clearly label what the switch controls, i.e., piece of equipment, building, etc.
· Disconnect boxes shall be securely fastened to the surface upon which they are mounted and fitted with covers.
· Waterproof disconnect boxes shall be used in damp and wet locations.
· Disconnect switches shall be operated with the left hand to offset the body in case of malfunction in the switch.

[bookmark: _Toc108891103][bookmark: _Toc390411288]5.7 	Use and Care of Equipment
· Test instruments, equipment, and their accessories shall meet the requirements of ANSI/ISA-61010-1-Safety Requirements for Electrical Equipment for Measurement, Control, and Laboratory Use -Part 1 General Requirements, for rating and design requirements for voltage measurement and test instruments intended for use on electrical systems 1000 Volts and below.
· All voltage testers are to be kept clean and in good operating condition and properly calibrated.
· Voltage tester leads should be kept in a separate pouch (other than tool pouch) to prevent damage by other tools in the tool pouch.
· Before using the voltage tester a qualified electrician shall test it on a known live source to assure it is operating correctly. If a circuit tests dead, the voltage tester shall be checked again on a live source to insure a correct reading.
· When using meter to check voltage over 500 volts, high voltage rubber gloves shall be used to help insure safety of our personnel.
· Phasing sticks shall be used when verifying that circuits 1000 volts or greater are de-energized. Phasing sticks shall be tested prior to use, as well as after use.

[bookmark: _Toc108891104][bookmark: _Toc390411289]5.8		Protective Clothing
Employees who may be exposed to an electric arc or flame shall wear appropriately rated protective clothing. 
Protective clothing for flash protection must be worn when performing the following functions:
· Racking in and out breakers and/or starters 480 volts or above.
· Removing and replacing potential transformers.
· Trouble shooting live electrical circuits above 120 volts.

NOTE:	All high voltage protective clothing shall be stored, maintained, inspected, and tested according to the manufacturer’s recommendations. 
All insulating PPE must be inspected before each day's use and immediately following any incident that can reasonably be suspected of having caused damage. Insulating gloves shall be given an air test, along with the inspection.
Test intervals for rubber insulating personal protective equipment:
· Blankets - before first issue/every 12 months thereafter.
· Gloves - before first issue and every 6 months.
· Sleeves - before first issue and every 12 months. 
· Covers and Line hose shall be testing if insulating value is suspect.
High voltage and low voltage gloves, leathers, and protective hoods are maintained for employee protection.

[bookmark: _Toc108891105][bookmark: _Toc390411290]5.9		Electrical Work Requirements
Only qualified persons, as designated by the Safety Department shall perform the following functions/duties:
· Operate any circuit switching device 480 volts or above.
· Test or troubleshoot electrical equipment.
· Repair or alter electrical equipment.
· Remove or install fuses.
· Perform work on non-insulated energized circuits and apparatus over 50 volts.
· Perform work within 10 feet of non-insulated energized circuits and apparatus that are not barricaded, covered, or otherwise guarded to prevent electrical shock hazards and contact by tools, equipment or personnel.

[bookmark: _Toc108891106][bookmark: _Toc390411291]5.10	Requirements for Work Adjacent to Power Lines
The minimum working space in front of or near electrical equipment may not be less than those stated in OSHA 29 CFR 1910.304.
[bookmark: _Toc108891107][bookmark: _Toc390411292]6.0		Substations AND mcc rooms
WW Gay workers are not allowed inside spaces containing electrical supply equipment unless authorized by the owner of the equipment.  
[bookmark: _Toc108891091][bookmark: _Toc390411293]7.0		TRAINING
The training required by this policy shall be of the classroom or on-the-job type. The degree and specific content of the training provided shall be determined by the Safety Department based upon the risk of the employee’s work tasks.

Employees shall be trained in safety-related work practices required by 1926.400, 1910.269 and 1910.331-.355 that pertain to their respective job assignments. In addition, unqualified employees shall also be trained in any electrically related safety practices not specifically addressed by 1926.400, 1910.269 and/or 1910.331-.335, but which are necessary for their safety.

At a minimum, qualified persons shall be trained in and familiar with the: 
· Skills and techniques necessary to distinguish exposed live parts from other parts of electric equipment 
· Skills and techniques necessary to determine the nominal voltage of exposed live parts 
· Clearance distances specified in this standard and the corresponding voltages to which the qualified person will be exposed. 
· To identify and understand the relationship between electrical hazards and possible injury.

Qualified persons shall have their performance evaluated and/or be retrained to ensure their respective competencies at regular intervals not to exceed twelve (12) months.

[bookmark: _Toc390411294]7.1      Retraining 
Retraining shall be performed at intervals not to exceed 3 years.
An employee shall receive additional training (or retraining) under any of the following conditions:
· If the supervision or annual inspections indicate that the employee is not complying with the safety-related work practices;
·    If new technology, new types of equipment, or changes in procedures necessitate the use of safety-related work practices that are different from those that the employee would normally use. 
·    If the employee must employ safety-related work practices that are not normally used during their regular job duties.

[bookmark: _Toc390411295]7.2      Recordkeeping
Documentation shall be made when the employee demonstrates proficiency, be maintained for the duration of the employee's employment, and contain the content of the training, each employee's name, and date of training.
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