How to Use This Evaluation

This booklet is a guideline for your supervisory personnel. Each employee that would do any of the job tasks specified in the 1910.269 OSHA standard on Generation, Distribution and Transmission of electricity, fall under these guidelines. 

The guidelines manual is comprised of sections of the operating procedures as put out by the Iowa Association of Electric Cooperatives. If you have changed these in any way, you need to include your own language. 

Your cooperative may already do employee evaluations for their specific job tasks at this time. It is important to realize a generic job evaluation, does not satisfy OSIIA. Each check off or N/A acknowledges by the employer that the evaluated employee has satisfied the requirements or does not fall under that specific area. 

Each employee is to he evaluated over a twelve month period on all check off areas. This does mean a supervisor may evaluate personnel many times during the twelve-month period and do specific sections of the check off as jobs arise. 

There is a specific section on rescue procedures. Each employee must he able to perform that rescue sometime within the twelve month period. A simple check off and identifying the training review date will be sufficient in this area, as long as the employee documentation shows that employee performed and passed the rescue procedures. 

All of the check off questions are performance based. A supervisor may not set in the office and check off that the employee can do that task. The reason for this is so the supervisor catches inadequacies and they are corrected through restraining. 

This part of the OSHA standard has been in existence since the standard was adopted in late 1994. 

There is one copy of the evaluation sheets in each hinder. Please copy one for each employee and get started. 

Annual Employee Job Evaluation for 1910.269

Pursuant to 29 CFR § 1910.269(a)(2), an employer is required to certify that its employees have been trained in and are familiar with safety-related work practices, safety procedures, and other safety requirements set forth in section 1910.269 and that, at least annually, a determination is made that each employee is complying with these safety-related work practices. This general evaluation checklist is provided as a framework for creating similar checklists, which are specific to the safety- related work practices that are employed at individual work places. It is intended to be a guide for that purpose and does not relieve the employer of its obligation to identify specific safety hazards, which exist at its workplace, to adopt appropriate safety-related work practices, and to insure that its employees are trained in and comply with those work practices. 
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Annual Employee Job Evaluation for 1910.269

Current date: ______________________
Previous evaluation date:  ___________________

This cooperative acknowledges that ___________________________ has successfully performed job duties according to cooperative operating procedures.  Those procedures identify safe work practices under current state and federal regulations.

Employee Evaluation Checklist

Check means employee meets expectations
Safety Rules and Operating Procedures

_____
The employee acknowledges there are specific work practices for each job duty he/she may


be assigned.

_____
The employee acknowledges that he/she has read and understands the safety procedures 


for specific tasks.

_____
The employee acknowledges that he/she understands and can utilize specifications 


identified in the REA spec book for Overhead, Underground and Substation 
construction and maintenance.

_____
The employee acknowledges that he/she has signed a signature sheet in acceptance and


understanding of the adopted cooperative operating procedures.

Emergency Procedures Relating to Job Duties

_____
The employee has demonstrated rescue procedures for pole top and basket rescue. This 


has been observed by supervisory personnel or other designated authorities. 


Training date: _________

Chapter 30

MEDICAL SERVICES AND FIRST AID

The employer shall ensure the ready availability of medical personnel for advice and consultation on matters of plant health.

A. FIRST AID TRAINING



1.
All regular employees should acquire a standard first aid or multimedia card as a part of their regular course of employment.


2.
It should be the responsibility of the management to have within the personnel of the Cooperative an 



employee who holds the rating of an instructor with the American Red Cross.
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3. All regular line employees should have a working knowledge of the principles of rescue from electrically energized lines and know the care for electric shock victims, including a thorough knowledge of Cardio Pulmonary Resuscitation.  

1910.269(b)(1)(i)
a.
For fieldwork involving two or more employees at a work location, at least two trained persons 






shall be available.  However, only one trained person need be available if all new employees are trained in first aid, including CPR, within 3 months of their hiring dates.

b. For fixed work locations such as generating stations, the number of trained persons available 

shall be sufficient to ensure that each employee exposed to electric shock can be reached within 4 minutes by a trained person.  However, where the existing number of employees is insufficient to meet this requirement at a remote substation, for example, all employees at the work location shall be trained.

B. All injuries on the job shall be reported in the Cooperative records giving the name, extent of injuries, treatment, date, and any other pertinent information.

C. The Cooperative should be responsible to organize an "Emergency Accident Plan".  The plan shall provide for the following:



1.
Acquiring the use of the radio by calling "May Day"; otherwise use the most expedient method of communication.



2.
Give accurate location of victim or victims and best route to the scene of the accident.



3.
Have prearranged medical aid and, if possible, contact the State Highway Patrol and Sheriff’s Office.

4. Give as quick a picture of the accident as time permits.

5. Follow First Aid instructions. If possible, fully inform the doctor or medical help so he may bring the necessary supplies.

6. The office shall be organized so that men in the field can spend a minimum of time in "calling" and allow more time for the care of the victim.

1910.151(b)
D.
FIRST AID SUPPLIES



1.
First aid supplies approved by the cooperative’s consulting physician shall be readily available.



2.
First aid supplies shall be placed in weatherproof containers if the supplies could be exposed to the weather.



3.
Each first aid kit shall be maintained, shall be readily available for use, and shall be inspected frequently

1926.50(d)(2)
enough to ensure that expended items are replaced.  The contents shall also be checked before being sent out on each job site.

_____
The employee acknowledges the ability to recognize a confined space and implement 


the cooperative confined space procedures.  Training date: ___________
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Chapter 36

CONFINED SPACES


This paragraph covers enclosed spaces that may be entered by employees. It does not apply to vented vaults if a determination is made that the ventilation system is operating to protect employees before they enter the space. This paragraph applies to routine entry into enclosed spaces in lieu of the permit-space entry requirements contained in paragraphs (d) through (k) of 1910. 146 of this Part. If, after the precautions given in these procedures are taken, the hazards remaining in the enclosed space endanger the life of an entrant or could interfere with escape from the space, then entry into the enclosed space shall meet the permit-space entry requirements of paragraphs (d) through (k) of 1910.146 of the General Industry OSHA standards.

Note: Entries into enclosed spaces conducted in accordance with the permit-space entry requirements of paragraphs (d) through (k) of § 1910. 146 are considered as complying with paragraph (e) of this section.


A.
SAFE WORK PRACTICES 

The employer shall ensure the use of safe work practices for entry into and work on enclosed spaces and for rescue of employees from such spaces.


B.
TRAINING 

Employees who enter enclosed spaces or who serve as attendants shall be trained in the hazards of enclosed space entry, in enclosed space entry procedures, and in enclosed space rescue procedures.


C.
RESCUE EQUIPMENT 

Employers shall provide equipment to ensure the prompt and safe rescue of employees from the enclosed space.


D.
EVALUATION OF POTENTIAL HAZARDS 

Before any entrance cover to an enclosed space is removed, the employer shall determine whether it is safe to do so by checking for the presence of any atmospheric pressure or temperature differences and by evaluating whether there might be a hazardous atmosphere in the space. Any conditions making it unsafe to remove the cover shall be eliminated before the cover is removed.

Note: The evaluation called for in this paragraph may take the form of a check of the conditions expected to be in the enclosed space. For example, the cover could be checked to see if it is hot and, if it is fastened in place, could be loosened gradually to release any residual pressure. A determination must also be made of whether conditions at the site could cause a hazardous atmosphere, such as an oxygen deficient or flammable atmosphere, to develop within the space.


E.
REMOVAL OF COVERS

When covers are removed from enclosed spaces, the opening shall be promptly guarded by a railing, temporary cover, or other barrier intended to prevent an accidental fall through the opening and to protect employees working in the space from objects entering the space.
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F.
HAZARDOUS ATMOSPHERE

Employees may not enter any enclosed space while it contains a hazardous atmosphere, unless the entry conforms to the generic permit required confined spaces standard in 1910. 146 of this Part.



Note: The term "entry" is defined in @ 1910. 146(b) of this Part.


G.
ATTENDANTS

While work is being performed in the enclosed space, a person with first aid training meeting Section XXX shall be immediately available outside the enclosed space to render emergency assistance if there is reason to believe that a hazard may exist in the space or if a hazard exists because of traffic patterns in the area of the opening used for entry. That person is not precluded from performing other- duties outside the enclosed space if these duties do not distract the attendant from monitoring employees within the space.



Note: See paragraph of this section for additional requirements on attendants for work in manholes.


H.
CALIBRATION OF TEST INSTRUMENTS

Test instruments used to monitor atmospheres in enclosed spaces shall be kept in calibration, with a minimum accuracy of 10 percent.


I.
TESTING FOR OXYGEN DEFICIENCY

Before an employee enters an enclosed space, the internal atmosphere shall be tested for oxygen deficiency with a direct reading meter or similar instrument, capable of collection and immediate analysis of data samples without the need for off-site evaluation. If continuous forced air ventilation is provided, testing is not required provided that the procedures used ensure that employees are not exposed to the hazards posed by oxygen deficiency.

J.
TESTING FOR FLAMMABLE GASES AND VAPORS

Before an employee enters an enclosed space, the internal atmosphere shall be tested for flammable gases and vapors with a direct-reading meter or similar instrument capable of collection and immediate analysis of data samples without the need for off-site evaluation. This test shall be performed after the oxygen testing and ventilation required by paragraph (e) (9) of this section demonstrate that there is sufficient oxygen to ensure the accuracy of the test for flammability.

K.
VENTILATION AND MONITORING

If flammable gases or vapors are detected or if an oxygen deficiency is found, forced air ventilation shall be used to maintain oxygen at a safe level and to prevent a hazardous concentration of flammable gases and vapors from accumulating. A continuous monitoring program to ensure that no increase in flammable gas or vapor concentration occurs may be followed in lieu of ventilation, if flammable gases or vapors are detected at safe levels.

Note: See the definition of hazardous atmosphere for guidance in determining whether or not a given concentration of a substances is considered to be hazardous.
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L.
SPECIFIC VENTILATION REQUIREMENTS

If continuous forced air ventilation is used, it shall begin before entry is made and shall be maintained long enough to ensure that a safe atmosphere exists before employees are allowed to enter the work area. The forced air ventilation shall be so directed as to ventilate the immediate area where employees are present within the enclosed space and shall continue until all employees leave the enclosed space.

M.
AIR SUPPLY

The air supply for the continuous forced air ventilation shall be from a clean source and may not increase the hazards in the enclosed space.

N.
OPEN FLAMES

If open-flames are used in enclosed spaces, a test for flammable gases and vapors shall be made immediately before the open flame device is used and at least once per hour while the device is used in the space. Testing shall be conducted more frequently if conditions present in the enclosed space indicate that once per hour is insufficient to detect hazardous accumulations of flammable gases or vapors.

Note:  See the definition of hazardous atmosphere for guidance in determining whether or not a given concentration of a substances is considered to be hazardous.

_____
The employee acknowledges the ability to recognize excavation hazards and 
implement procedures for personal protection and protection of other employees. 



Training date: __________

Chapter 34


TRENCHING


1.
Trenchers and other power equipment shall be equipped with suitable guards around chains, gears, pinch points, and other danger points.


2.
Mechanical excavating equipment shall be used only in areas where there is no known danger of contacting buried facilities.


3.
When excavating in any area where buried facilities are suspected, notify the owners.  Such facilities shall be located as accurately as possible.


4.
When excavating in the area of known or suspected buried facilities, precaution shall be taken.


5.
Underground Facilities. If the work to be performed requires that earth, rock, or other material in or on the ground is to be moved, removed, excavated, compressed, or otherwise displaced, determine who shall be responsible for locating all underground facilities including, but not limited to water lines, sewers, electronic, telephonic, or telegraphic communication lines, fiber optic cable, cable TV, drain tiles, gas pipelines, electric energy lines, prior to doing any work. Also determine who is responsible for providing all required notifications or obtaining any permits within the time periods established by law or regulation and shall be responsible for all costs associated with the location of these facilities, authorization to commence work, and any repairs and damages, which result from the work in this regard.
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6.
If buried facilities are damaged, the following steps shall be taken: (NOTE - Damage is often not apparent without close examination.)



a.
The owner of the buried facility shall be notified at once.



b.
The area shall be barricaded until hazardous conditions are eliminated.



c.
If gas lines are contacted, the gas company is to be notified immediately.  If punctured, local fire and police authorities shall be notified if necessary.


7.
When required because of excavating depth, OSHA rules for shoring shall be followed.


8.
Open trenches shall be closed or properly barricaded at the end of each day’s work.


9.
Trenches shall be kept clean and free of objects that might damage cables.


10.
Short sections of scrap cable could provide false indications of the location of buried cables; all scrap cable, regardless of length, should be removed from the job area.


11.
Surface encumbrances.

1926.651(a)
All surface encumbrances that are located so as to create a hazard to employees shall be removed or supported, as necessary, to safeguard employees.


12.
Means of egress from trench excavations.

1926.651(b)(4)
A stairway, ladder, ramp or other safe means of egress shall be located in trench excavations that are 4 feet (1.22 m) or more in depth so as to require no more than 25 feet (7.62 m) of lateral travel for employees.


13.
Exposure to vehicular traffic.

1926.651(d)
Employees exposed to public vehicular traffic shall be provided with, and shall wear, warning vests or other suitable garments marked with or made of reflectorized or high-visibility material.


14.
Where oxygen deficiency (atmospheres containing less than 19.5 percent oxygen) or a hazardous 1926.651(g)(1)(i)
atmosphere exists or could reasonably be expected to exist, such as in excavations in landfill areas 

or excavations in areas where hazardous substances are stored nearby, the atmospheres in the excavation shall be tested before employees enter excavations greater than 4 feet (1.22 m) in depth.


15.
Employees shall not work in excavations in which there is accumulated water, or in excavations in 1926.651(g)(2)(ii)
which water is accumulating unless adequate precautions have been taken to protect employees

against the hazards posed by water accumulation.  The precautions necessary to protect employees adequately vary with each situation, but could include special support or shield systems to protect from cave-ins, water removal to control the level of accumulating water, or use of a safety harness and lifeline.


16.
If water is controlled or prevented from accumulating by the use of water removal equipment, the water removal equipment and operations shall be monitored by a competent person to ensure proper operation.
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17.
If excavation work interrupts the natural drainage of surface water (such as streams), diversion ditches, dikes, or other suitable means shall be used to prevent surface water from entering the excavation and to provide adequate drainage of the area adjacent to the excavation.  Excavations subject to runoff from heavy rains will require an inspection by a competent person and compliance with paragraphs 15 and 16 of this section.


18.
Sidewalks, pavements and appurtenant structure shall not be undermined unless a support system or 1926.651(i)
another method of protection is provided to protect employees from the possible collapse of such 



structures.


19.
Employees shall be protected from excavated or other materials or equipment that could pose a hazard by falling or rolling into excavations.  Protection shall be provided by placing and keeping such materials or equipment at least 2 feet (.61 m) from the edge of excavations, or by the use of retaining devices that are sufficient to prevent materials or equipment from falling or rolling into excavations, or by a combination of both if necessary.


20.
Inspections.

Daily inspections of excavations, the adjacent areas, and protective systems shall be made by a competent person for evidence of a situation that could result in possible cave-ins, indications of failure of protective system, hazardous atmospheres, or other hazardous conditions.  An inspection shall be conducted by the competent person prior to the start of work and as needed throughout the shift.  Inspections shall also be made after every rainstorm or other hazard-increasing occurrence.  These inspections are only required when employee exposure can be reasonably anticipated.


21.
Where the competent person finds evidence of a situation that could result in a possible cave-in, 1926.651(k)(2)
indications of failure of protective systems, hazardous atmospheres, or other hazardous conditions, 

exposed employees shall be removed from the hazardous area until the necessary precautions have been taken to ensure their safety.


22.
A ladder or other climbing device shall be used to enter and exit a manhole or subsurface vault exceeding 4 feet (122 cm) in depth.  No employee may climb into or out of a manhole or vault by stepping on cables or hangers.


23.
Equipment used to lower materials and tools into manholes or vaults shall be capable of supporting the weight to be lowered and shall be checked for defects before use.  Before tools or material are lowered into the opening for a manhole or vault, each employee working in the manhole or vault shall be clear of the area directly under the opening.


24.
While work is being performed in a manhole containing energized electric equipment, an employee with first aid and CPR training shall be available on the surface in the immediate vicinity to render emergency assistance.



a.
Occasionally, the employee on the surface may briefly enter a manhole to provide assistance, other than emergency.

NOTE 1: An attendant may also be required under Section XXXVI G of this section. One person may serve to fulfill both requirements. However, attendants are not permitted to enter the manhole.
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NOTE 2: Employees entering manholes containing unguarded, uninsulated energized lines or parts of electric equipment operating at 50 volts or more are required to be qualified under Section XXXIII of this section.



b.
For the purpose of inspection, housekeeping, taking readings, or similar work, an employee working alone may enter, for brief periods of time, a manhole where energized cables or equipment are in service, if the employer can demonstrate that the employee will be protected from all electrical hazards.



c.
Reliable communications, through two-way radios or other equivalent means, shall be maintained among all employees involved in the job.

_____
The employee demonstrates that he/she is familiar with the cooperative procedures in regards to an electrical contact by other employees.  This would include first aid procedures and emergency reporting requirements.  Training date: ___________

Chapter 30

MEDICAL SERVICES AND FIRST AID

The employer shall ensure the ready availability of medical personnel for advice and consultation on matters of plant health.

A.
FIRST AID TRAINING


1.
All regular employees should acquire a standard first aid or multimedia card as a part of their regular course of employment.


2.
It should be the responsibility of the management to have within the personnel of the Cooperative an employee who holds the rating of an instructor with the American Red Cross.


3.
All regular line employees should have a working knowledge of the principles of rescue from electrically energized lines and know the care for electric shock victims, including a thorough knowledge of Cardio Pulmonary Resuscitation.



a.
For fieldwork involving two or more employees at a work location, at least two trained person shall 1910.269(b)(1)(i)
be available. However, only one trained person need be available if all new employees are trained in 




first aid, including CPR, within 3 months of their hiring dates.



b.
For fixed work locations such as generating stations, the number of trained persons available shall be sufficient to ensure that each employee exposed to electric shock can be reached within 4 minutes by a trained person. However, where the existing number of employees is insufficient to meet this requirement at a remote substation, for example, all employees at the work location shall be trained.

B.
All injuries on the job shall be reported in the Cooperative records giving the name, extent of injuries, treatment, date, and any other pertinent information.

C.
The Cooperative should be responsible to organize an "Emergency Accident Plan". The plan shall provide for the following:
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1.
Acquiring the use of the radio by calling "May Day"; otherwise use the most expedient method of communication.


2.
Give accurate location of victim or victims and best route to the scene of the accident.


3.
Have prearranged medical aid and, if possible, contact the State Highway Patrol and Sheriff’s Office.


4.
Give as quick a picture of the accident as time permits.


5.
Follow First Aid instructions. If possible, fully inform the doctor or medical help so he may bring the necessary supplies.


6.
The office shall be organized so that men in the field can spend a minimum of time in "calling" and allow more time for the care of the victim.

_____
The employee acknowledges the ability to recognize and use respiratory protection when required.  Training date: __________

Chapters 34 and 36

INTRODUCTION TO URD SAFETY PROCEDURES
Reduced clearances between conductors and confined workspace are characteristic of URD work. The workman is likely to be at ground potential at all times, from contact with the earth or grounded equipment; therefore, special precautions are necessary to avoid electrical shock.  He is also in a disadvantageous position in respect to any electric arcs that may develop.

The following safety practices have been formulated to supplement existing safety rules and practices. Except in cases where there is direct conflict with URD practices, all existing rules apply to this type of work. These rules shall not supersede any more stringent state and local regulations.

Although there are differences in equipment and work methods in URD, the basic principles of job safety are the same. Careful planning and adherence to recommended procedures can make every job a safe one.

When temporary cables are in use, all necessary precautions shall be taken to protect employees and the public.

Adequate training shall be provided by the employer for employees through qualified programs.


1.
Insulated hard hats and safety glasses shall be worn according to Section V for hard hats and Section VI for eye protection.


2.
Rubber gloves and sleeves shall be worn at any time there is a possibility of a difference of potential existing between cables and or equipment and the workmen.


3.
Circuits shall be opened and closed using approved live line tools.


4.
Cable locating, cable testing, and fault finding shall be undertaken only by a person or persons familiar with the system and qualified to operate the equipment in a safe manner.



NOTE: See Section XIX for testing requirements.
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Before an employee enters an enclosed space, the internal atmosphere shall be tested for oxygen deficiency with a direct reading meter or similar instrument, capable of collection and immediate analysis of data samples without the need for off-site evaluation. If continuous forced air ventilation is provided, testing is not required provided that the procedures used ensure that employees are not exposed to the hazards posed by oxygen deficiency.

J.
TESTING FOR FLAMMABLE GASES AND VAPORS

Before an employee enters an enclosed space, the internal atmosphere shall be tested for flammable gases and vapors with a direct-reading meter or similar instrument capable of collection and immediate analysis of data samples without the need for off-site evaluation. This test shall be performed after the oxygen testing and ventilation required by paragraph (e) (9) of this section demonstrate that there is sufficient oxygen to ensure the accuracy of the test for flammability.

K.
VENTILATION AND MONITORING

If flammable gases or vapors are detected or if an oxygen deficiency is found, forced air ventilation shall be used to maintain oxygen at a safe level and to prevent a hazardous concentration of flammable gases and vapors from accumulating. A continuous monitoring program to ensure that no increase in flammable gas or vapor concentration occurs may be followed in lieu of ventilation, if flammable gases or vapors are detected at safe levels.

Note: See the definition of hazardous atmosphere for guidance in determining whether or not a given concentration of a substances is considered to be hazardous.

L.
SPECIFIC VENTILATION REQUIREMENTS

If continuous forced air ventilation is used, it shall begin before entry is made and shall be maintained long enough to ensure that a safe atmosphere exists before employees are allowed to enter the work area. The forced air ventilation shall be so directed as to ventilate the immediate area where employees are present within the enclosed space and shall continue until all employees leave the enclosed space.

M.
AIR SUPPLY


The air supply for the continuous forced air ventilation shall be from a clean source and may not increase 
the hazards in the enclosed space.

N.
OPEN FLAMES

If open-flames are used in enclosed spaces, a test for flammable gases and vapors shall be made immediately before the open flame device is used and at least once per hour while the device is used in the space. Testing shall be conducted more frequently if conditions present in the enclosed space indicate that once per hour is insufficient to detect hazardous accumulations of flammable gases or vapors.

Note: See the definition of hazardous atmosphere for guidance in determining whether or not a given concentration of a substances is considered to be hazardous.
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_____
The employee acknowledges the ability that he/she is familiar with accident investigation procedures by the cooperative. These procedures would include the identification of personnel responsible for investigation and follow-up on all types of accidents. Training date: _________

_____
The employee demonstrates proper job start up procedures. The job briefing was administered or received by this employee.  

Chapter 2

STARTING THE JOB
A.
Prior to initiating work, a job briefing shall be conducted which covers, at a minimum, the following:


1.
New employees, even though experienced, shall not be permitted to perform work-related tasks, until the supervisor is satisfied that the employee is qualified to do so.


2.
All employees shall understand clearly the nature of the job and their duties. Time shall be taken prior to starting work to make sure that each employee is properly instructed. Existing conditions shall be determined before starting work by an inspection or a test in conformance with these procedures.


3.
Electric equipment and lines shall be considered energized until determined to be deenergized by tests or other appropriate methods or means in conformance with these procedures.


4.
Operating voltage of equipment and lines shall be determined before working on or near energized parts.


5.
Grounding.


6.
No employee will be permitted to work if the employee appears to be physically or mentally unable to carry on the work safely.


7.
An employee who, after arriving at work or in the course of work, feels incapable of performing the duties to which the employee is assigned, due to illness or other physical incapacity, shall report this condition to the immediate supervisor at once.


8.
Except as provided in subsection B below, at least two (2) workers shall be present whenever work is being performed on an energized pole or equipment.


9.
Proper equipment shall be available and used to complete the job safely. It shall be inspected before use each day.


10.
There shall be no practical jokes, horseplay, scuffling, or wrestling while on duty. Horseplay has no place around electrical hazards.


11.
The foreman is responsible for all decisions pertaining to the job and method. If differences of opinion arise on how to approach and complete a job, the foreman’s decision shall be followed. If an employee is in doubt as to the safe performance of a job, the employee shall request instructions from the employee’s supervisor. 
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12.
All talking shall be kept to a minimum when men are engaged in work on live apparatus or in other hazardous duties.


13.
If work is to be done on private property, permission shall be sought from the owner before starting.


14.
Employees who wear metal jewelry shall be instructed to either remove the jewelry or to cover it so as to eliminate any contact hazard.


15.
Apparel.  See Section XXXIII-5(F) for a discussion of the requirements relating to apparel.

_____
The employee demonstrates that he/she is familiar with the voltages that are available on all cooperative properties and service territories and the approach distance for each.



Transmission: _____



Distribution: _____



Secondary: _____

Exhibit G-1: AC Live-Line Work Minimum Approach Distance

Table R-6

	Nominal voltage in kilovolts

phase 

to phase
	Distance



	
	Phase to ground exposure
	Phase to phase exposure

	
	(ft-in)
	(m)
	(ft-in)
	(m)

	0.05 to 1.0
	(*)
	(*)
	(*)
	(*)

	1.1 to 15.0
	2-1
	0.64
	2-2
	.66

	15.1 to 36.0
	2-4
	0.72
	2-7
	.77

	36.1 to 46.0
	2-7
	0.77
	2-10
	.85

	46.1 to 72.5
	3-0
	0.90
	3-6
	1.05

	72.6 to 121
	3-2
	0.95
	4-3
	1.29

	138 to 145
	3-7
	1.09
	4-11
	1.50

	161 to 169
	4-0
	1.22
	5-8
	1.71

	230 to 242
	5-3
	1.59
	7-6
	2.27

	345 to 362
	8-6
	2.59
	12-6
	3.80

	500 to 550
	11-3
	3.42
	18-1
	5.50

	765 to 800
	14-11
	4.53
	26-0
	7.91


	ALC

G-21

Aug

94
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Chapter 3

APPROACH DISTANCES
A.
The provisions of subparagraph (1) and (2) of this paragraph shall be observed:


1.
No employee shall be permitted to approach or take any conductive object closer to exposed energized 
1910.269(l)(2)
parts than shown in Tables R-6 through R-9 unless:



a.
The employee is insulated from the energized part (insulating gloves or insulating gloves with sleeves rated for the voltage involved shall be considered insulation of the employee from the energized part only with regard to the energized part upon which work is being performed), or



b.
The energized part is insulated from the employee and from any other conductive object at a different potential, or



c.
The employee is insulated from any other exposed conductive object(s), as during live-line bare hand work.


2.
a.
The minimum approach distance stated in Tables R-6 through R-9 shall not be violated. The 



minimum clear hot stick distance is that for the use of live-line tools held by linemen when performing live-line work.



b.
Conductor support tools, such as link sticks, strain carriers, and insulator cradles, may be used: PROVIDED, that the clear insulation is at least as long as the insulator string or the minimum distance specified in Tables R-6 through R-9 for operating voltage.

NOTE:  OSHA Standard 1910.269 provides that the minimum approach distances set forth in the Tables R-6 through R-9 shall be adjusted in accordance with the "Altitude Correction Factors" set out in Table R-10. The Iowa Geological Survey Bureau has determined that the highest elevation in Iowa is less than 3,000 feet, therefore, the correction factors do not apply in this state.

1910.269(p) (4)
B.
Mechanical equipment shall be operated so that the minimum approach distances of Table R-6 





through R-9 are maintained from exposed energized lines and equipment.  However, the insulated portion of an aerial lift operated by a qualified employee in the lift is exempt from this requirement.


1.
A designated employee other than the equipment operator shall observe the approach distance to exposed lines and equipment and give timely warnings before the minimum approach distance is reached, unless the employer can demonstrate that the operator can accurately determine that the minimum approach distance is being maintained.


2.
If, during operation of the mechanical equipment, the equipment could become energized, the operation shall also comply with at least one of the following:



a.
The energized lines exposed to contact shall be covered with insulating protective material that will withstand the type of contact that might be made during the operation.
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b.
The equipment shall be insulated for the voltage involved.  The equipment shall be positioned so that its uninsulated portions cannot approach the lines or equipment any closer than the minimum approach distances specified in Table R-6 through Table R-9.



c.
Each employee shall be protected from hazards that might arise from equipment contact with the energized lines. The measures used shall ensure that employees will not be exposed to hazardous differences in potential. Unless the employer can demonstrate that the methods in use protect each employee from the hazards that might arise if the equipment contacts the energized line, the measures used shall include all of the following techniques:




1)
Using the best available ground to minimize the time the lines remain energized,




2)
Bonding equipment together to minimize potential differences,




3)
Providing ground mats to extend areas of equipotential, and




4)
Employing insulating protective equipment or barricades to guard against any remaining hazardous potential differences.

_____
The employee demonstrates the proper use of personal protective equipment required when working on or near above listed voltages or difference of potential. (See next chapters 3-6 on next question)

_____
The employee demonstrates the use of additional PPE in specific areas of energized equipment. This would include current test dated cover-up, gloves and protective sleeves.

Chapters 3-6

APPROACH DISTANCES
A.
The provisions of subparagraph (1) and (2) of this paragraph shall be observed:


1.
No employee shall be permitted to approach or take any conductive object closer to exposed energized 1910.269(l)(2)
parts than shown in Tables R-6 through R-9 unless:



a.
The employee is insulated from the energized part (insulating gloves or insulating gloves with sleeves rated for the voltage involved shall be considered insulation of the employee from the energized part only with regard to the energized part upon which work is being performed), or



b.
The energized part is insulated from the employee and from any other conductive object at a different potential, or



c.
The employee is insulated from any other exposed conductive object(s), as during live-line bare handwork.


2.
a.
The minimum approach distance stated in Tables R-6 through R-9 shall not be violated. The 



minimum clear hot stick distance is that for the use of live-line tools held by linemen when performing live-line work.

b. Conductor support tools, such as link sticks, strain carriers, and insulator cradles, may be used: PROVIDED, that the clear insulation is at least as long as the insulator string or the minimum distance specified in Tables R-6 through R-9 for operating voltage.
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NOTE:  OSHA Standard 1910.269 provides that the minimum approach distances set forth in the  Tables R-6 through R-9 shall be adjusted in accordance with the "Altitude Correction Factors" set out in Table R-10. The Iowa Geological Survey Bureau has determined that the highest elevation in Iowa is less than 3,000 feet, therefore, the correction factors do not apply in this state.

1910.269(p)(4)
B.
Mechanical equipment shall be operated so that the minimum approach distances of Table R-6 





through R-9 are maintained from exposed energized lines and equipment. However, the insulated portion of an aerial lift operated by a qualified employee in the lift is exempt from this requirement.


1.
A designated employee other than the equipment operator shall observe the approach distance to exposed lines and equipment and give timely warnings before the minimum approach distance is reached, unless the employer can demonstrate that the operator can accurately determine that the minimum approach distance is being maintained.


2.
If, during operation of the mechanical equipment, the equipment could become energized, the operation shall also comply with at least one of the following:



a.
The energized lines exposed to contact shall be covered with insulating protective material that will withstand the type of contact that might be made during the operation.



b.
The equipment shall be insulated for the voltage involved.  The equipment shall be positioned so that its uninsulated portions cannot approach the lines or equipment any closer than the minimum approach distances specified in Table R-6 through Table R-9.



c.
Each employee shall be protected from hazards that might arise from equipment contact with the energized lines. The measures used shall ensure that employees will not be exposed to hazardous differences in potential. Unless the employer can demonstrate that the methods in use protect each employee from the hazards that might arise if the equipment contacts the energized line, the measures used shall include all of the following techniques:




1)
Using the best available ground to minimize the time the lines remain energized,




2)
Bonding equipment together to minimize potential differences,




3)
Providing ground mats to extend areas of equipotential, and




4)
Employing insulating protective equipment or barricades to guard against any remaining hazardous potential differences.

RUBBER GLOVES

A.
Rubber gloves shall be worn by all personnel, for voltages phase to phase at all times, from ground to ground when:


1.
Performing work on any energized pole or structure carrying or supporting energized conductors.


2.
Class I - 10,000-volt gloves may be worn on poles or structures with single phase or on multi phase if additional phases are insulated or isolated.


3.
Rubber gloves are not required to be worn while performing work with hot line tools on transmission line voltages 34,500 volts and above phase to phase.
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1910.137
B.
Gloves bearing a test date not over 90 days old and not in field use over 30 days shall be worn. Gloves 

in storage over 90 days shall be retested before being issued.  All electrical tests shall be in accordance with specifications of the J-6 series of ANSI standards or applicable ASTM standards, D120-87.


1.
Electrical protective equipment shall be subjected to periodic electrical tests. At a minimum, test voltages and the maximum intervals between tests shall be in accordance with Table I-5 and Table I-6, which appear at the end of this Section. However, because of the frequency of use by most cooperatives, testing is performed more often, generally, at the 90 and 30-day intervals set forth above.


2.
The test method shall reliably indicate whether the insulating equipment can withstand the voltages involved.


3.
The employer shall certify that equipment has been tested.  The certification shall identify the equipment that passed the test and the date it was tested.

Note: Marking of equipment and entering the results of the tests and the dates of testing onto logs are two acceptable means of meeting this requirement.


4.
Equipment that has been subjected to a minimum breakdown voltage test may not be used for electrical 
protection.

1910.137
C.
Rubber gloves shall be provided, of the proper size, according to each employee’s hand size. Each glove 




shall be clearly marked as Class 0, 1, 2, 3, or 4.


1.
Non-ozone-resistant equipment other than matting shall be marked Type I.  Ozone-resistant equipment other than matting shall be marked Type II.


2.
Other relevant markings, such as the manufacturer’s identification and the size of the equipment, may also be provided.


3.
Markings shall be nonconducting and shall be applied in such a manner as not to impair the insulating qualities of the equipment.


4.
Markings on gloves shall be confined to the cuff portion of the glove.

1910.137
D.
Equipment shall be free of harmful physical irregularities that can be detected by the tests or inspections




and shall be maintained in a safe reliable condition.


1.
Surface irregularities that may be present on all rubber goods because of imperfections on forms or molds or because of inherent difficulties in the manufacturing process and that may appear as indentations, protuberances, or imbedded foreign material are only acceptable under the following conditions:



a.
The indentation or protuberance blends into a smooth slope when the material is stretched.



b.
Foreign material remains in place when the insulating material is folded and stretches with the insulating material surrounding it.


2.
The maximum use voltages for gloves shall conform to those listed in Table I-5 below.

16


3.
Insulating equipment shall be inspected for damage 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. 



Insulating equipment with any of the following defects may not be used:



a.
A hole, tear, puncture, or cut;



b.
Ozone cutting or ozone checking (the cutting action produced by ozone on rubber under mechanical stress into a series of interlacing cracks);



c.
An embedded foreign object;



d.
Any of the following texture changes: swelling, softening, hardening, or becoming sticky or inelastic; and



e.
Any other defect that damages the insulating properties;


4.
Insulating equipment found to have other defects that might affect its insulating properties shall be removed from service and returned for testing.


5.
Insulating equipment shall be cleaned as needed to remove foreign substances.


6.
Insulating equipment shall be stored in such a location and in such a manner as to protect it from light, temperature extremes, excessive humidity, ozone, and other injurious substances and conditions.


7.
Rubber insulating gloves and sleeves with minor physical defects, such as small cuts, tears, or punctures, may be repaired by the application of a compatible patch.  Also, rubber insulating gloves and sleeves with minor surface blemishes may be repaired with a compatible liquid compound.  The patched area shall have electrical and physical properties equal to those of the surrounding material.  Repairs to gloves are permitted only in the area between the wrist and the reinforced edge of the opening.



Repaired insulating equipment shall be retested before it may be used by employees.

1910.137
E.
Protector gloves shall be worn over insulating gloves, except as follows:


1.
Protector gloves need not be used with Class 0 gloves, under limited-use conditions, where small equipment and parts manipulation necessitate unusually high finger dexterity.

Note: Extra care is needed in the visual examination of the glove and in the avoidance of handling sharp objects.

ASTM F496-90
2.
Any other class of glove may be used for similar work without protector gloves if the employer Sec. 8.7.3



can demonstrate that the possibility (table 4) of physical damage to the gloves is small and if the

class of glove is one class higher than that required for the voltage involved. Insulating gloves that have been used without protector gloves may not be used at a higher voltage until they have been tested.
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The gauntlet of the protector of a Class I glove shall not cover the top one inch of the glove and the gauntlet of the protector of a Class II glove shall not cover the top 2 inches of the rubber gloves.

F.
No employee shall ever place himself or herself within reaching distance of unprotected energized equipment, unless the employee is protected as outlined as follows:

1910.269(l)(3)
1.
When necessary to get within reaching or falling distance of energized lines or equipment, the hands 




shall be protected by tested rubber gloves with leather protectors, and the arms protected with rubber sleeves.



2.
No voltage above 3000 volts to ground shall be handled directly with rubber gloves, unless rubber glove procedures have been adopted.



3.
Where it is necessary to work near energized equipment in such a position that parts of the body are touching or immediately adjacent to secondaries or grounded objects, they shall be covered with rubber or other approved protective equipment or a different working position should be assumed.

NESC422A
4.
Setting, moving, or removing poles in or near energized electric supply lines shall be performed as 





follows:

1910.269(q)(1)(iii)
a.
When setting, moving, or removing poles in or in the vicinity of energized lines, precautions 





shall be taken to avoid direct contact of the pole with the energized conductors. Employees shall wear suitable insulating gloves or use other suitable means where voltages may exceed rating of gloves in handling poles where conductors energized at potentials above 50 V can be contacted. Employees performing such work shall not contact the pole with uninsulated parts of their bodies.




b.
Contact with trucks, or other equipment that is not bonded to an effective ground, being used to set, move, or remove poles in or in the vicinity of energized lines shall be avoided by employees standing on the ground or in contact with grounded objects unless employees are wearing suitable protective equipment.



5.
Treated rubber gloves shall be worn at all times when operating "ground operated air switches", whether on insulated, grounded or no platforms.

1910.269(l)(3)
6.
If the employee is to be insulated from energized parts by the use of insulating gloves, insulating





sleeves shall also be used. However, insulating sleeves need not be used under the following conditions:




a.
If exposed energized parts on which work is not being performed are insulated from the employee; and




b.
If such insulation is placed from a position not exposing the employee’s upper arm to contact with other energized parts.
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EYE/FACE AND HEARING PROTECTION


A.
EYE AND FACE PROTECTION



1.
Protective eye and face equipment shall be required where there is a reasonable probability of injury that can be prevented by such equipment.  In such cases, employers shall make conveniently available a type of protector suitable for the work to be performed, and employees shall use such protectors. No unprotected person shall knowingly be subjected to a hazardous environmental condition. Suitable eye protectors shall be provided where machines or operations present the hazard of flying objects, glare, liquids, molten metals, chemical gases, acids or caustic liquids, injurious radiation, or a combination of these hazards, or as deemed necessary by a management hazard assessment.

1910.133
2.
Persons whose vision requires the use of corrective lenses in spectacles, and who are required by this 




standard to wear eye protec​tion, shall wear goggles or spectacles of one of the following types:




a.
Spectacles whose protective lenses provide optical correction.




b.
Goggles that can be worn over corrective spectacles without disturbing the adjustment of the spectacles.




c.
Goggles that incorporate corrective lenses mounted behind the protective lenses.




d.
Spectacles fitted with side shields.



3.
Design, construction, testing, and use of devices for eye and face protection shall be in accordance with American National Standard for Occupational and Educational Eye and Face Protection, Z87.1-1989. Eye and face PPE shall be distinctly marked to facilitate identification of the manufacturer.

NOTE: Eye and face protection purchased before July 5, 1994, shall comply with ANSI standard Z87.1-1968 or shall be demonstrated to be equally effective.



4.
Protectors shall meet the following minimum requirements:




a.
They shall provide adequate protection against the particular hazards for which they are designed.




b.
They shall be reasonably comfortable when worn under the designated conditions.




c.
They shall fit snugly and shall not unduly interfere with the movements of the wearer.




d.
They shall be durable.




e.
They shall be capable of being disinfected.




f.
They shall be easily cleanable or disposable.




g.
Protectors shall be kept clean and in good repair.



5.
Every protector shall be distinctly marked to facilitate identification only of the manufacturer.
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HEARING PROTECTION

1910.95
1.
Wherever it is not feasible to reduce the noise levels or the duration of exposures to those specified in 




the following table, approved ear protective devices shall be provided and used to reduce sound levels within the levels of the table. In addition, hearing protectors shall be made available to all employees exposed to an 8-hour time weighted average of 85 decibels or greater at no cost to the employees.






Duration per day, Hours

Measured Sound Level







8
90








6
92








4
95








3
97








2
100








1 1/2
102








1
105








1/2
110








1/4 or less
115



2.
In addition to the procedures described in this section, this Cooperative’s hearing conservation program shall be administered.



3.
Protectors shall meet the following minimum requirements:




a.
They shall provide adequate protection against the particular hazards for which they are designed.




b.
They shall be reasonably comfortable when worn under the designated conditions.




c.
They shall fit snugly and shall not unduly interfere with the movements of the wearer.




d.
They shall be durable.




e.
They shall be capable of being disinfected.




f.
They shall be easily cleanable or disposable.




g.
Protectors shall be kept clean and in good repair.



4.
When limitations or precautions are indicated by the manufacturer, they shall be transmitted to the user 




and care taken to see that such limitations and precautions are strictly observed

A.
Protective hats shall be provided which meet the standard ANSI Z89.1-1986, "Industrial Protective Helmets for Electrical Workers, Class B", and shall be worn at the job site by employees who are exposed to the hazards of falling or flying objects, electrical shock, or burns, or as deemed necessary by a management hazard assessment.

1910.135(b)
NOTE: Protective helmets purchased before July 5, 1994, shall comply with the ANSI standard ANSI Z89.1-1969 or shall be demonstrated to be equally effective.
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_____
The employee demonstrates proper procedures for de-energized and grounding lines


and equipment for maintenance or construction.

Chapter 8

PROTECTIVE GROUNDING OF LINES AND EQUIPMENT


This section describes the grounding procedures to be followed to protect employees while working on or near all deenergized lines or equipment regardless of the voltage present.  As is described in more detail below in subsection A, grounding is used to protect employees from injury in the event reenergizing occurs or from induced voltages and static charges.


•
For the employee to work lines or equipment as deenergized, the lines or equipment shall be deenergized under the provisions of Section VII and shall be grounded as specified in this section.


•
EXCEPTION. These procedures need not be followed if it can be demonstrated that installation of a ground is impracticable or that the conditions resulting from the installation of a ground would present greater hazards than working without grounds. The lines and equipment may be treated as deenergized provided all of the following conditions are met:

Preamble
1.
The lines and equipment have been deenergized under 1910.269(n) the provisions of Section VII.

p.4396



2.
There is no possibility of contact with another energized source.



3.
The hazard of induced voltage is not present.




It is expected that conditions warranting the absence of protective grounds will be relatively rare.


•
Current OSHA standards allow for the use of whatever grounding method is preferred provided that proper protection is ensured. For example, employees working at elevated positions on poles and towers, single point grounding may be necessary, together with grounding straps to provide an equipotential zone for the worker. Employees in insulated aerial lifts working at midspan between two conductor supporting structures may be protected by grounding at convenient points on both sides of the work area. Bonding the aerial lift to the grounded conductor will ensure that the employee remains at the potential of the conductor in case of a fault. Other methods may be necessary to protect workers on the ground, including rubber gloves and sleeves, or grounding mats and insulating platforms.

The following procedures shall be employed, as deemed appropriate upon consideration of the individual circumstances of the work to be performed.


A.
PURPOSE OF TEMPORARY GROUNDING OR EQUAL POTENTIAL BONDING.  The installation of equal potential bonds at the work location protects against the following hazards:



1.
Electrostatic induction: A deenergized line may pick up a static charge from parallel-energized lines in the area. The amount of charge depends on such things as the length of the parallel, the distance between the lines, weather conditions, etc., and can reach values that are hazardous to workers.
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2.
Electromagnetic induction:  When a deenergized line parallels an energized line carrying load or fault current, the deenergized line may have a voltage induced on it in the same manner as the secondary of a transformer. A ground some distance from the work location will not afford protection because a worker completes this secondary circuit with the body when it touches the line.



3.
Accidental closing: Although all sources of a deenergized line must be visible open and hold-carded before work is started, the possibility of someone inadvertently closing it still remains.



4.
Accidental contact: The deenergized line could come in contact with a parallel or crossing energized line.



5.
Equipment failure: The insulation of any of the switching devices at the sources of the deenergized line could break down.



6.
Feedback: In addition to the primary sources, there are also several secondary sources that can cause current to flow in a disconnected line. Parallel transformers, metering installations and auxiliary or emergency power supplies are a few examples of possible feedback.


B.
REQUIREMENTS OF A TEMPORARY GROUND SYSTEMS. 

When a worker comes in contact with a grounded line, the worker is placed in parallel with the temporary protective grounds. The voltage that the worker would be exposed to if a current were to flow in the line depends on the resistance of the temporary protective grounds and their distance from the worker. For equipment operation, proper temporary protective grounds, to insure all connections must be clean and tight and the grounding equipment must have adequate capacity.


C.
REQUIREMENTS OF USE OF EQUAL POTENTIAL BONDS



1.
Connections at proper points.




a.
The resistance of the conductors and the earth between the work location and the grounds are a part of the total resistance of the temporary grounds. For this reason, an EP bond must be attached to the structure being worked on.




b.
When a grounded neutral or static conductor is available, it should be connected to the EP bonding system.

NOTE:  The grounded neutral or static conductor must provide ample ampacity for the fault current involved or it shall also be connected to a temporary driven ground rod.




c.
All temporary driven grounds shall be placed in accordance to the 25-foot rule. 25 Foot Rule: Any temporary driven ground rod shall be placed a minimum distance of 25 feet from the structure or equipment to which it is attached.



2.
Provide for a minimum potential difference across the worker.




a.
On metal structures, the EP bond jumper must be connected to the structure being worked on.
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b.
On wood structures, the line conductors shall be shorted and connected to a EP cluster mounting bracket around the pole directly below the worker’s feet. The EP cluster mounting bracket shall be grounded.



3.
Movement of EP protective bonding or grounding cables.  The electrical field produced when large currents flow in EP bonding and grounding cables may cause the cables to whip violently.  The cables must be kept as short as possible and placed so that workers will not be exposed to injury if whipping should occur.


D.
APPLYING EQUAL POTENTIAL BONDS OR TEMPORARY PROTECTIVE GROUNDS



1.
All temporary grounding and EP bonding clamps shall be placed on primary conductors with an approved hot stick.  Use of 20,000-volt rubber gloves with the hot stick is required.



2.
Only approved cables and grounding clamps shall be used for temporary protective grounding and EP bonds.



3.
An approved "Hot Stick" (minimum 8 feet) shall be used to connect and disconnect ground cables to lines.



4.
Deenergized lines or equipment which are to be EP bonded or ground/shorted shall be tested for voltage except where previously installed grounds have been verified.



5.
The surfaces of all grounding or bonding connections must be cleaned at the point where the grounding or bonding clamps are to be installed, or a self cleaning grounding/bonding clamp shall be used.




a.
Some steel poles are equipped with a grounding pad at the level of each of the transmission conductors and below the under build level. To attach grounds or bonds to these pads, the temporary grounding clamp or EP bond should be attached to the special flat faced clamp with parking stand. The flat-faced clamp should attach to the tower-grounding pad.




b.
Steel poles that are not provided with grounding pads shall be grounded or bonded to the same as wood structures.




c.
Grounding or bonding clamps shall not be installed over armor rods, preformed guy grips, or preformed conductor ties.

1910.269(n)(5)-(9)
6.
Before any ground is installed, lines and equipment shall be tested and found absent of 







nominal voltage, unless a previously installed ground is present.




a.
Order of connection.  When a ground is to be attached to a line or to equipment, the ground end connection shall be attached first, and then the other end shall be attached by means of a live-line tool.




b.
Order of removal.  When a ground is to be removed, the grounding device shall be removed from the line or equipment using a live-line tool before the ground-end connection is removed.




c.
Additional precautions.  Refer to Section XXXIV for grounding of underground cables.
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d.
Removal of grounds for test. Grounds may be removed temporarily during tests. During the test procedure, the employer shall ensure that each employee uses insulating equipment and is isolated from any hazards involved, and the employee shall institute any additional measures as may be necessary to protect each exposed employee in case the previously grounded lines and equipment become energized. (See Section XIX).



7.
Cables should be carefully trained and, if necessary, tied securely so they will not present a hazard or interfere with the work.



8.
Temporary protective grounds or EP bonds shall not be installed in series with a fuse or switch except as necessary in substation and plants.  Such switching equipment shall have a minimum rating of 600 amps.



9.
Workers on the ground shall avoid standing or working close to temporary earth grounds to which a temporary protective grounding or bonding system is attached.



10.
Temporary grounding cables shall be sized in accordance with designated fault current areas. Number 2/0 copper or larger (black insulation) shall be used on transmission circuits over 10,000 amperes. A minimum size of number 2-stranded copper shall be used on all remaining circuits.


E.
EQUAL POTENTIAL BONDING OR GROUNDING DEENERGIZED LINES.  When existing lines or equipment are taken out of service to be worked on, they shall be EP bonded at each work location to insure protection for the worker.  This also applies to new lines when the construction has progressed to the point where they can be energized from any source.



1.
Methods for Equal Potential Bonding or Grounding of Overhead Lines




a.
Equal potential bonds shall be installed on the structures requiring work on conductors.




b.
Distribution or transmission lines may be EP bonded or grounded using either of the following methods:

1910.269


(i)
Method 1

Appendix C

p.4473




At each work location, all conductors of the circuit to be worked on including static wires, 






shall be shorted and bonded.






(a)
On metal structures, the conductors shall be shorted and bonded to the structure. The base of the structure shall be bonded, with an approved grounding cable, to an existing ground rod or temporarily installed ground rod.






(b)
One end of ground jumper #1 shall be clamped to the multi-grounded neutral conductor and the other end to ground bracket. NOTE: If multi-grounded neutral conductor size is not adequate, or multi-grounded neutral conductor is not available, a temporary ground rod must be installed and a ground jumper shall be connected from that ground rod to the ground bracket. When a multi-grounded neutral is present but inadequate in size, it shall be bonded to the ground bracket. Down guys are not adequate for this purpose.
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One end of ground jumper #2 shall be clamped to the ground bracket. The other end of ground jumper #2 shall be clamped to the closest conductor of the circuit, using approved hot line tools.

Starting with the existing grounded phase, each additional phase shall be short-circuited by installing short-circuit jumpers between them, working from the closest to the farthest phases.





(ii)
Method 2

Preferably, ground jumpers shall be installed on the structures to be worked on. Where this is not practical, jumpers shall be installed on the adjacent structures or midspan on both sides. In no case shall they be more than 300 feet from the structure to be worked except as listed below:

When clipping in a new line pole and insulator maintenance (not opening conductors) along a line at many locations, one of the following may be used:






(a)
Grounding and short circuiting jumpers may be installed at both ends of the total work area not more than one mile apart or as limited by any energized line crossing.






(b)
Grounding and short circuiting jumpers may be installed at one end of the total work area, provided a ground bracket shall be installed on the structure to be worked, with a ground jumper going to the multi-grounded neutral, if adequate, or a temporary ground rod, and another ground jumper going to the conductor to be worked on.




(iii) Method 3

When work is required on a single conductor, the EP bonding method only may be used. The EP bond shall be connected to the EP bonding cluster mount bracket and conductor to be worked on for the protection of the worker.  Minimum working clearances are required from any other potentially energized source. This method is commonly referred to as single point grounding.




c.
When a conductor is to be opened either from a structure, midspan, or splicing on the ground, it shall be grounded with a temporary protective ground system first.

Before any conductor is opened on a structure or at a work location, it shall be jumpered with an approved jumpering cable or conductor.

After grounding and jumpering, an equal potential bond system shall be installed at the location of the work to be performed. When splicing from the ground, this will require a bonding mat of some type to stand on, or employee must wear rubber gloves and keep non-insulated parts of their body in the clear.

The vehicle being used for midspan work shall also be a part of the temporary protective grounding system. Unless specially equipped, an EP bond cannot be used for work from insulated aerial devices.
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This includes locations where work is to be done on a midspan circuit or a 
circuit from the ground such as splicing conductors, etc.




d.
For additional protection, the neutral conductors of any under build distribution circuit shall be connected, by means of an approved grounding cable, to the EP bonding cluster mount bracket to provide the best available protection at the work site.




e.
When work is to be performed on one circuit of a multiple circuit line, insulated barriers shall be placed, as necessary, so that workers cannot mistakenly approach the energized circuits closer than the minimum unprotected working distances.

1910.269(q)
F.
GROUNDING WHEN WORK IS PERFORMED ON OR NEAR ENERGIZED LINES.

The following provisions apply to the installation and removal of overhead conductors or cable when performed on or near energized lines.



1.
The employer shall use the tension stringing method, barriers, or other equivalent measures to minimize the possibility that conductors and cables being installed or removed will contact energized power lines or equipment.



2.
The protective measures required by G. of this section for mechanical equipment shall also be provided for conductors, cables, and pulling and tensioning equipment when the conductor or cable is being installed or removed close enough to energized conductors that any of the following failures could energize the pulling or tensioning equipment or the wire or cable being installed or removed:




a.
Failure of the pulling or tensioning equipment;




b.
Failure of the wire or cable being pulled, or;




c.
Failure of the previously installed lines or equipment;



3.
If the conductors being installed or removed cross over energized conductors in excess of 600 volts and if the design of the circuit-interrupting devices protecting the lines so permits, the automatic-reclosing feature of these devices shall be made inoperative.



4.
Before lines are installed parallel to existing energized lines, the employer shall make a determination of the approximate voltage to be induced in the new lines, or work shall proceed on the assumption that the induced voltage is hazardous.  Unless the employer can demonstrate that the lines being installed are not subject to the induction of a hazardous voltage or unless the lines are treated as energized, the following requirements also apply:




a.
Each bare conductor shall be grounded in increments so that no point along the conductor is more than 1 mile from a ground.




b.
The grounds required in paragraph a. shall be left in place until the conductor installation is completed between dead ends.




c.
The grounds required in paragraph a. shall be removed as the last phase of aerial cleanup.
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d.
If employees are working on bare conductors, grounds shall also be installed at each location where these employees are working, and grounds shall be installed at all open dead-end or catch-off points or the next adjacent structure.




e.
If two bare conductors are to be spliced, the conductors shall be bonded and grounded before being spliced.



5.
Reel handling equipment including pulling and tensioning devices, shall be in safe operating condition and shall be leveled and aligned.



6.
Load ratings of stringing lines, pulling lines, conductor grips, load-bearing hardware and accessories, rigging, and hoists may not be exceeded.



7.
Pulling lines and accessories shall be repaired or replaced when defective.



8.
Conductor grips may not be used on wire rope, unless the grip is specifically designed for this application.



9.
Reliable communications, through two-way radios or other equivalent means, shall be maintained between the reel tender and the pulling rig operator.



10.
The pulling rig may only be operated when it is safe to do so.

Note: Examples of unsafe conditions include employees in locations prohibited by 11 of this section, conductor and pulling line hang-ups, and slipping of the conductor grip.



11.
While the conductor or pulling line is being pulled (in motion) with a power-driven device, employees are not permitted directly under overhead operations or on the cross arm, except as necessary to guide the stringing sock or board over or through the stringing sheave.


G. VEHICLE AND MECHANICAL EQUIPMENT GROUNDING

1910.269(p) (4)(iii)
1.
If, during operation of the mechanical equipment, the equipment could 
become energized,







the operation shall also comply with at least one of the following:




a.
The energized lines exposed to contact shall be covered with insulating protective material that will withstand the type of contact that might be made during the operation.




b.
The equipment shall be insulated for the voltage involved.  The equipment shall be positioned so that its uninsulated portions cannot approach the lines or equipment any closer than the minimum approach distances specified in Table R-6 through Table R-9.




c.
Each employee shall be protected from hazards that might arise from equipment contact with the energized lines. The measures used shall ensure that employees will not be exposed to hazardous differences in potential. Unless the employer can demonstrate that the methods in use protect each employee from the hazards that might arise if the equipment contacts the energized line, the measures used shall include all of the following techniques:

27





(1)
Using the best available ground to minimize the time the lines remain energized;





(2)
Bonding equipment together to minimize potential differences;





(3)
Providing grounding mats to extend areas of equipotential; and





(4)
Employing insulating protective equipment or barricades to guard against any remaining hazardous potential differences.



2.
When performing live-line bare-hand work, before the boom of an aerial lift is elevated, the body of the truck shall be grounded, or the body of the truck shall be barricaded and treated as energized.

_____
The employee demonstrates knowledge of all equipment and tools utilized to break approach distance for different voltages.

Chapter 3

APPROACH DISTANCES

A.
The provisions of subparagraph (1) and (2) of this paragraph shall be observed:



1.
No employee shall be permitted to approach or take any conductive object closer to exposed energized 1910.269(l)(2)
parts than shown in Tables R-6 through R-9 unless:




a.
The employee is insulated from the energized part (insulating gloves or insulating gloves with sleeves rated for the voltage involved shall be considered insulation of the employee from the energized part only with regard to the energized part upon which work is being performed), or




b.
The energized part is insulated from the employee and from any other conductive object at a different potential, or




c.
The employee is insulated from any other exposed conductive object(s), as during live-line bare handwork.



2.
a.
The minimum approach distance stated in Tables R-6 through R-9 shall not be violated. The minimum clear hot stick distance is that for the use of live-line tools held by linemen when performing live-line work.




b.
Conductor support tools, such as link sticks, strain carriers, and insulator cradles, may be used: PROVIDED, that the clear insulation is at least as long as the insulator string or the minimum distance specified in Tables R-6 through R-9 for operating voltage.

NOTE: OSHA Standard 1910.269 provides that the minimum approach distances set forth in the Tables R-6 through R-9 shall be adjusted in accordance with the "Altitude Correction Factors" set out in Table R-10. The Iowa Geological Survey Bureau has determined that the highest elevation in Iowa is less than 3,000 feet; therefore, the correction factors do not apply in this state.

1910.269(p) (4)
B.
Mechanical equipment shall be operated so that the minimum approach distances of Table R-6 





through R-9 are maintained from exposed energized lines and equipment. However, the insulated portion of an aerial lift operated by a qualified employee in the lift is exempt from this requirement.
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1.
A designated employee other than the equipment operator shall observe the approach distance to exposed lines and equipment and give timely warnings before the minimum approach distance is reached, unless the employer can demonstrate that the operator can accurately determine that the minimum approach distance is being maintained.



2.
If, during operation of the mechanical equipment, the equipment could become energized, the operation shall also comply with at least one of the following:




a.
The energized lines exposed to contact shall be covered with insulating protective material that will withstand the type of contact that might be made during the operation.




b.
The equipment shall be insulated for the voltage involved. The equipment shall be positioned so that its uninsulated portions cannot approach the lines or equipment any closer than the minimum approach distances specified in Table R-6 through Table R-9.




c.
Each employee shall be protected from hazards that might arise from equipment contact with the energized lines. The measures used shall ensure that employees will not be exposed to hazardous differences in potential. Unless the employer can demonstrate that the methods in use protect each employee from the hazards that might arise if the equipment contacts the energized line, the measures used shall include all of the following techniques:




1)
Using the best available ground to minimize the time the lines remain energized,




2)
Bonding equipment together to minimize potential differences,




3)
Providing ground mats to extend areas of equipotential, and




4)
Employing insulating protective equipment or barricades to guard against any remaining hazardous potential differences.

_____
The employee demonstrates the understanding of minimum requirements for wearing personal protective equipment as required by the cooperative operating procedures.


___
Hard Hat


___
Eye/Face Protection


___
Hearing Protection


___
Cooperative required foot protection


___
Rubber gloves (primary and secondary voltage)


___
Protective sleeves (when and where?)


___
Insulated sticks and “approved hot sticks”


___
Line hose


___
Insulated blankets (rubber gloving)


___
Insulated blankets (general cover-up)


___
Insulated aerial device (qualified operator)
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Chapters 4-6

RUBBER GLOVES

A.
Rubber gloves shall be worn by all personnel, for voltages phase to phase at all times, from ground to ground when:



1.
Performing work on any energized pole or structure carrying or supporting energized conductors.



2.
Class I - 10,000-volt gloves may be worn on poles or structures with single phase or on multi phase if additional phases are insulated or isolated.



3.
Rubber gloves are not required to be worn while performing work with hot line tools on transmission line voltages 34,500 volts and above phase to phase.

1910.137
B.
Gloves bearing a test date not over 90 days old and not in field use over 30 days shall be worn. Gloves 




in storage over 90 days shall be retested before being issued. All electrical tests shall be in accordance with specifications of the J-6 series of ANSI standards or applicable ASTM standards, D120-87.



1.
Electrical protective equipment shall be subjected to periodic electrical tests. At a minimum, test voltages and the maximum intervals between tests shall be in accordance with Table I-5 and Table I-6, which appear at the end of this Section. However, because of the frequency of use by most cooperatives, testing is performed more often, generally, at the 90 and 30-day intervals set forth above.



2.
The test method shall reliably indicate whether the insulating equipment can withstand the voltages involved.



3.
The employer shall certify that equipment has been tested. The certification shall identify the equipment that passed the test and the date it was tested.

Note: Marking of equipment and entering the results of the tests and the dates of testing onto logs are two acceptable means of meeting this requirement.



4.
Equipment that has been subjected to a minimum breakdown voltage test may not be used for electrical protection.

1910.137
C.
Rubber gloves shall be provided, of the proper size, according to each employee’s hand size. Each glove




shall be clearly marked as Class 0, 1, 2, 3, or 4.



1.
Non-ozone-resistant equipment other than matting shall be marked Type I. Ozone-resistant equipment other than matting shall be marked Type II.



2.
Other relevant markings, such as the manufacturer’s identification and the size of the equipment, may also be provided.



3.
Markings shall be nonconducting and shall be applied in such a manner as not to impair the insulating qualities of the equipment



4.
Markings on gloves shall be confined to the cuff portion of the glove.
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1910.137
D.
Equipment shall be free of harmful physical irregularities that can be detected by the tests or inspections 




and shall be maintained in a safe reliable condition.



1.
Surface irregularities that may be present on all rubber goods because of imperfections on forms or molds or because of inherent difficulties in the manufacturing process and that may appear as indentations, protuberances, or imbedded foreign material are only acceptable under the following conditions:




a.
The indentation or protuberance blends into a smooth slope when the material is stretched.




b.
Foreign material remains in place when the insulating material is folded and stretches with the insulating material surrounding it.



2.
The maximum use voltages for gloves shall conform to those listed in Table I-5 below.



3.
Insulating equipment shall be inspected for damage 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.




Insulating equipment with any of the following defects may not be used:




a.
A hole, tear, puncture, or cut;




b.
Ozone cutting or ozone checking (the cutting action produced by ozone on rubber under mechanical stress into a series of interlacing cracks);




c.
An embedded foreign object;




d.
Any of the following texture changes:  swelling, softening, hardening, or becoming sticky or inelastic; and




e.
Any other defect that damages the insulating properties;



4.
Insulating equipment found to have other defects that might affect its insulating properties shall be removed from service and returned for testing.



5.
Insulating equipment shall be cleaned as needed to remove foreign substances.



6.
Insulating equipment shall be stored in such a location and in such a manner as to protect it from light, temperature extremes, excessive humidity, ozone, and other injurious substances and conditions.



7.
Rubber insulating gloves and sleeves with minor physical defects, such as small cuts, tears, or punctures, may be repaired by the application of a compatible patch. Also, rubber insulating gloves and sleeves with minor surface blemishes may be repaired with a compatible liquid compound. The patched area shall have electrical and physical properties equal to those of the surrounding material. Repairs to gloves are permitted only in the area between the wrist and the reinforced edge of the opening.




Repaired insulating equipment shall be retested before it may be used by employees.
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1910.137
E.
Protector gloves shall be worn over insulating gloves, except as follows:



1.
Protector gloves need not be used with Class 0 gloves, under limited-use conditions, where small equipment and parts manipulation necessitate unusually high finger dexterity.

Note: Extra care is needed in the visual examination of the glove and in the avoidance of handling sharp objects.

ASTM F496-90
2.
Any other class of glove may be used for similar work without protector gloves if the employer Sec. 8.7.3



can demonstrate that the possibility (table 4)of physical damage to the gloves is small and if the

class of glove is one class higher than that required for the voltage involved. Insulating gloves that have been used without protector gloves may not be used at a higher voltage until they have been tested.

The gauntlet of the protector of a Class I glove shall not cover the top one inch of the glove and the gauntlet of the protector of a Class II glove shall not cover the top 2 inches of the rubber gloves.


F.
No employee shall ever place himself or herself within reaching distance of unprotected energized equipment, unless the employee is protected as outlined as follows:

1910.269(l)(3)
1.
When necessary to get within reaching or falling distance of energized lines or equipment, the hands





shall be protected by tested rubber gloves with leather protectors, and the arms protected with rubber sleeves.



2.
No voltage above 3000 volts to ground shall be handled directly with rubber gloves, unless rubber glove procedures have been adopted.



3.
Where it is necessary to work near energized equipment in such a position that parts of the body are touching or immediately adjacent to secondaries or grounded objects, they shall be covered with rubber or other approved protective equipment or a different working position should be assumed.

NESC422A
4.
Setting, moving, or removing poles in or near energized electric supply lines shall be performed as





follows:

1910.269(q)(1)(iii)
a.
When setting, moving, or removing poles in or in the vicinity of energized lines, precautions






shall be taken to avoid direct contact of the pole with the energized conductors. Employees shall wear suitable insulating gloves or use other suitable means where voltages may exceed rating of gloves in handling poles where conductors energized at potentials above 50 V can be contacted. Employees performing such work shall not contact the pole with uninsulated parts of their bodies.





b.
Contact with trucks, or other equipment that is not bonded to an effective ground, being used to set, move, or remove poles in or in the vicinity of energized lines shall be avoided by employees standing on the ground or in contact with grounded objects unless employees are wearing suitable protective equipment.



5.
Treated rubber gloves shall be worn at all times when operating "ground operated air switches", whether on insulated, grounded or no platforms.
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1910.269(l)(3)
6.
If the employee is to be insulated from energized parts by the use of insulating gloves, insulating

sleeves shall also be used. However, insulating sleeves need not be used under the following conditions:




a.
If exposed energized parts on which work is not being performed are insulated from the employee; and




b.
If such insulation is placed from a position not exposing the employee’s upper arm to contact with other energized parts.

HARD HATS

A.
Protective hats shall be provided which meet the standard ANSI Z89.1-1986, "Industrial Protective Helmets for Electrical Workers, Class B", and shall be worn at the job site by employees who are exposed to the hazards of falling or flying objects, electrical shock, or burns, or as deemed necessary by a management hazard assessment.

1910.135(b)
NOTE: Protective helmets purchased before July 5, 1994, shall comply with the ANSI standard ANSI Z89.1-1969 or shall be demonstrated to be equally effective.

EYE/FACE AND HEARING PROTECTION

A.
EYE AND FACE PROTECTION



1.
Protective eye and face equipment shall be required where there is a reasonable probability of injury that can be prevented by such equipment. In such cases, employers shall make conveniently available a type of protector suitable for the work to be performed, and employees shall use such protectors. No unprotected person shall knowingly be subjected to a hazardous environmental condition. Suitable eye protectors shall be provided where machines or operations present the hazard of flying objects, glare, liquids, molten metals, chemical gases, acids or caustic liquids, injurious radiation, or a combination of these hazards, or as deemed necessary by a management hazard assessment.

1910.133
2.
Persons whose vision requires the use of corrective lenses in spectacles, and who are required by this




standard to wear eye protection, shall wear goggles or spectacles of one of the following types:




a.
Spectacles whose protective lenses provide optical correction.




b.
Goggles that can be worn over corrective spectacles without dis​turbing the adjustment of the spectacles.




c.
Goggles that incorporate corrective lenses mounted behind the protective lenses.




d.
Spectacles fitted with side shields.



3.
Design, construction, testing, and use of devices for eye and face protection shall be in accordance with American National Standard for Occupational and Educational Eye and Face Protection, Z87.1-1989. Eye and face PPE shall be distinctly marked to facilitate identification of the manufacturer.
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NOTE: Eye and face protection purchased before July 5, 1994, shall comply with ANSI standard Z87.1-1968 or shall be demonstrated to be equally effective.



4.
Protectors shall meet the following minimum requirements:




a.
They shall provide adequate protection against the particular hazards for which they are designed.




b.
They shall be reasonably comfortable when worn under the designated conditions.




c.
They shall fit snugly and shall not unduly interfere with the movements of the wearer.




d.
They shall be durable.




e.
They shall be capable of being disinfected.




f.
They shall be easily cleanable or disposable.




g.
Protectors shall be kept clean and in good repair.



5.
Every protector shall be distinctly marked to facilitate identification only of the manufacturer.

HEARING PROTECTION
1910.95
1.
Wherever it is not feasible to reduce the noise levels or the duration of exposures to those specified in




the following table, approved ear protective devices shall be provided and used to reduce sound levels within the levels of the table. In addition, hearing protectors shall be made available to all employees exposed to an 8-hour time weighted average of 85 decibels or greater at no cost to the employees.






Duration per day, Hours

Measured Sound Level







8
90








6
92








4
95








3
97








2
100








1 1/2
102








1
105








1/2
110








1/4 or less
115



2.
In addition to the procedures described in this section, this Cooperative’s hearing conservation program shall be administered.



3.
Protectors shall meet the following minimum requirements:




a.
They shall provide adequate protection against the particular hazards for which they are designed.




b.
They shall be reasonably comfortable when worn under the designated conditions.
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c.
They shall fit snugly and shall not unduly interfere with the movements of the wearer.




d.
They shall be durable.




e.
They shall be capable of being disinfected.




f.
They shall be easily cleanable or disposable.




g.
Protectors shall be kept clean and in good repair.


4.
When limitations or precautions are indicated by the manufacturer, they shall be transmitted to the user and care taken to see that such limitations and precautions are strictly observed.

_____
The employee demonstrates the requirements for inspection and testing of equipment


listed above.

RUBBER GLOVES

A.
Rubber gloves shall be worn by all personnel, for voltages phase to phase at all times, from ground to ground when:



1.
Performing work on any energized pole or structure carrying or supporting energized conductors.



2.
Class I - 10,000-volt gloves may be worn on poles or structures with single phase or on multi phase if additional phases are insulated or isolated.



3.
Rubber gloves are not required to be worn while performing work with hot line tools on transmission line voltages 34,500 volts and above phase to phase.

1910.137
B.
Gloves bearing a test date not over 90 days old and not in field use over 30 days shall be worn. Gloves 




in storage over 90 days shall be retested before being issued. All electrical tests shall be in accordance with specifications of the J-6 series of ANSI standards or applicable ASTM standards, D120-87.



1.
Electrical protective equipment shall be subjected to periodic electrical tests. At a minimum, test voltages and the maximum intervals between tests shall be in accordance with Table I-5 and Table I-6, which appear at the end of this Section. However, because of the frequency of use by most cooperatives, testing is performed more often, generally, at the 90 and 30-day intervals set forth above.



2.
The test method shall reliably indicate whether the insulating equipment can withstand the voltages involved.



3.
The employer shall certify that equipment has been tested.  The certification shall identify the equipment that passed the test and the date it was tested.

Note: Marking of equipment and entering the results of the tests and the dates of testing onto logs are two acceptable means of meeting this requirement.



4.
Equipment that has been subjected to a minimum breakdown voltage test may not be used for electrical protection.
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1910.137
C.
Rubber gloves shall be provided, of the proper size, according to each employee’s hand size. Each glove shall be clearly marked as Class 0, 1, 2, 3, or 4.



1.
Non-ozone-resistant equipment other than matting shall be marked Type I.  Ozone-resistant equipment other than matting shall be marked Type II.



2.
Other relevant markings, such as the manufacturer’s identification and the size of the equipment, may also be provided.



3.
Markings shall be nonconducting and shall be applied in such a manner as not to impair the insulating qualities of the equipment.



4.
Markings on gloves shall be confined to the cuff portion of the glove.

1910.137
D.
Equipment shall be free of harmful physical irregularities that can be detected by the tests or inspections




and shall be maintained in a safe reliable condition.



1.
Surface irregularities that may be present on all rubber goods because of imperfections on forms or molds or because of inherent difficulties in the manufacturing process and that may appear as indentations, protuberances, or imbedded foreign material are only acceptable under the following conditions:




a.
The indentation or protuberance blends into a smooth slope when the material is stretched.




b.
Foreign material remains in place when the insulating material is folded and stretches with the insulating material surrounding it.



2.
The maximum use voltages for gloves shall conform to those listed in Table I-5 below.



3.
Insulating equipment shall be inspected for damage 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. 




Insulating equipment with any of the following defects may not be used:




a.
A hole, tear, puncture, or cut;




b.
Ozone cutting or ozone checking (the cutting action produced by ozone on rubber under mechanical stress into a series of interlacing cracks);




c.
An embedded foreign object;




d.
Any of the following texture changes: swelling, softening, hardening, or becoming sticky or inelastic; and




e.
Any other defect that damages the insulating properties;



4.
Insulating equipment found to have other defects that might affect its insulating properties shall be removed from service and returned for testing.
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5.
Insulating equipment shall be cleaned as needed to remove foreign substances.



6.
Insulating equipment shall be stored in such a location and in such a manner as to protect it from light, temperature extremes, excessive humidity, ozone, and other injurious substances and conditions.



7.
Rubber insulating gloves and sleeves with minor physical defects, such as small cuts, tears, or punctures, may be repaired by the application of a compatible patch. Also, rubber insulating gloves and sleeves with minor surface blemishes may be repaired with a compatible liquid compound. The patched area shall have electrical and physical properties equal to those of the surrounding material. Repairs to gloves are permitted only in the area between the wrist and the reinforced edge of the opening.




Repaired insulating equipment shall be retested before it may be used by employees.

1910.137
E.
Protector gloves shall be worn over insulating gloves, except as follows:



1.
Protector gloves need not be used with Class 0 gloves, under limited-use conditions, where small equipment and parts manipulation necessitate unusually high finger dexterity.

Note: Extra care is needed in the visual examination of the glove and in the avoidance of handling sharp objects.

ASTM F496-90
2.
Any other class of glove may be used for similar work without protector gloves if the employer Sec. 8.7.3


can demonstrate that the possibility (table 4) of physical damage to the gloves is small and if the 

class of glove is one class higher than that required for the voltage involved. Insulating gloves that have been used without protector gloves may not be used at a higher voltage until they have been tested.

The gauntlet of the protector of a Class I glove shall not cover the top one inch of the glove and the gauntlet of the protector of a Class II glove shall not cover the top 2 inches of the rubber gloves.


F.
No employee shall ever place himself or herself within reaching distance of unprotected energized equipment, unless the employee is protected as outlined as follows:

1910.269(l)(3)
1.
When necessary to get within reaching or falling distance of energized lines or equipment, the hands





shall be protected by tested rubber gloves with leather protectors, and the arms protected with rubber sleeves.



2.
No voltage above 3000 volts to ground shall be handled directly with rubber gloves, unless rubber glove procedures have been adopted.



3.
Where it is necessary to work near energized equipment in such a position that parts of the body are touching or immediately adjacent to secondaries or grounded objects, they shall be covered with rubber or other approved protective equipment or a different working position should be assumed.

NESC422A
4.
Setting, moving, or removing poles in or near energized electric supply lines shall be performed as 





follows:

1910.269(q)(1)(iii)
a.
When setting, moving, or removing poles in or in the vicinity of energized lines, precautions 

shall be taken to avoid direct contact of the pole with the energized conductors. Employees shall wear suitable insulating gloves or use other suitable means where voltages may exceed rating of gloves in handling poles where conductors energized at potentials above 50 V can be contacted. Employees performing such work shall not contact the pole with uninsulated parts of their bodies.
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b.
Contact with trucks, or other equipment that is not bonded to an effective ground, being used to set, move, or remove poles in or in the vicinity of energized lines shall be avoided by employees standing on the ground or in contact with grounded objects unless employees are wearing suitable protective equipment.



5.
Treated rubber gloves shall be worn at all times when operating "ground operated air switches", whether on insulated, grounded or no platforms.

1910.269(l)(3)
6.
If the employee is to be insulated from energized parts by the use of insulating gloves, insulating





sleeves shall also be used. However, insulating sleeves need not be used under the following conditions:

a. If exposed energized parts on which work is not being performed are insulated from the employee; 


and




b.
If such insulation is placed from a position not exposing the employee’s upper arm to contact with other energized parts.

Substations

_____
The employee demonstrates the recognition and operation of the following equipment:


___
High-side substation air switch


___
Substation high-side arrestor


___
Substation transformer


___
Substation transformer bushings and connections


___
Substation regulators


___
Substation reclosures and by-pass equipment


___
Substation meter equipment


___
Substation buss work and general construction


___
The employee demonstrates the ability to de-energize or by-pass the substation.


___
The employee demonstrates the ability to ground the substation and equipment




for maintenance or construction.


___
The employee demonstrates the ability to use metering equipment available to 




determine the nominal voltage of the equipment.
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SUBSTATION AND LINE EQUIPMENT

A.
GENERAL REQUIREMENTS FOR CIRCUIT BREAKERS, RECLOSERS, SWITCHES, AND FUSES



1.
Arrangement.  Circuit breakers, reclosers, switches, and fuses shall be so installed as to be accessible NESC 170

only to persons qualified for operation and maintenance. Walls, barriers, latched doors, location,

isolation, or other means shall be provided to protect persons from energized parts or arcing. Conspicuous marking shall be provided at the device and at any remote operating points to identify the equipment controlled. When the contact parts of a switching device are not normally visible, the device shall be equipped with an indicator to show all normal operating positions.



2.
Application.  Circuit breakers, reclosers, switches, and fuses should be utilized with due regard to their

NESC 171

assigned ratings of voltage and continuous and momentary currents. Circuit breakers, reclosers, and 

fuses that perform a fault-current-interrupting function shall be capable of safely interrupting the maximum short-circuit current available from the system at the point of application. The interrupting capacity should be reviewed prior to each significant system change.



3.
Circuit Breakers, Reclosers, and Switches Containing Oil.  Circuit- interrupting devices containing 

NESC 172

flammable liquids shall be adequately segregated from other equipment and buildings to limit damage in 

the event of an explosion or fire. Segregation may be provided by spacing, by fire-resistant barrier walls, or by metal cubicles. Gas-relief vents should be equipped with oil-separating devices or piped to a safe location.



4.
Employees working on surfaces with an unprotected side or edge, which is 6 feet or more above a lower 

1926.501(b)(1)
level or the ground shall be protected from falling by the use of a guardrail system, safety net system, or




personal fall arrest system.


B.
FUSES



1.
Substation Fuses. 




a.
High side fuses shall never be replaced by hand unless the station is completely grounded according to the grounding procedures as outlined in this manual.




b.
Care must be taken on liquid fuses, that the liquid never contacts workmen’s eyes. Eye protection shall be worn which conform to the requirements of Section VI.




c.
Follow switching procedures as outlined in Section X.




d.
Prior to performing work in substation area, refer to Section XXII.



2.
Distribution and Low Voltage.

1910.269(l)(7)
When fuses must be installed or removed with one or both terminals energized at more than 300 volts or with exposed parts energized at more than 50 volts, the employer shall ensure that tools or gloves rated for the voltage are used. When expulsion-type fuses are installed with one or both terminals energized at more than 300 volts, the employer shall ensure that each employee wears eye protection meeting the OSHA requirements, uses a tool rated for the voltage, and is clear of the exhaust path of the fuse barrel.
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C.
LIGHTNING ARRESTERS



1.
No station type lightning arrester inside a substation shall be placed into service on an energized circuit. The connection of the lightning arrester to the circuit must be made while the circuit is deenergized.



2.
All substation lightning arresters shall be connected if possible behind the air-break switch so that the arresters are re-energized when the station is deenergized.


D.
VOLTAGE REGULATORS



1.
To energize a voltage regulator:




a.
Verify regulator is on neutral.




b.
Check open the control breaker or fuse.




c.
Close common disconnect.




d.
Close source and load disconnects.




e.
Open by-pass switch.



2.
To de-energize a voltage regulator:




a.
Set control on "Manual".




b.
Place regulator on Neutral.




c.
Open control breaker or fuse.




d.
Close by-pass switch.




e.
Open source and load disconnects.




f.
Open common disconnect.

NESC 173
E.
SWITCHES AND DISCONNECTING DEVICES



1.
Capacity. Switches shall be of suitable voltage and ampere rating for the circuit in which they are installed. Switches used to break load current shall be marked with the current that they are rated to interrupt.



2.
Provisions for Disconnecting. Switches and disconnectors shall be so arranged that they can be locked in the open and closed positions, or plainly tagged where it is not possible to install locks. For devices that are operated remotely and automatically, the control circuit shall be provided with a positive disconnecting means near the apparatus to prevent accidental operation of the mechanism.
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3.
Visible Break Switch. A visible break switch or disconnector shall be inserted in each ungrounded conductor between electric supply equipment or lines and sources of energy of more than 600 V, if the equipment or lines may have to be worked on without protective grounding while the sources may be energized.

Where metal-clad switchgear equipment is used, the withdrawn position of the circuit breaker, where clearly indicated, constitutes a visible break for this purpose.


F.
CAPACITORS



1.
Before any work is attempted on a capacitor, or a bank of capacitors, their leads or switches, shall be disconnected from the line and discharged.



2.
Allow at least five minutes to elapse after opening the switches, and then apply a jumper to all terminals with an approved hot stick.  The jumper should be left connected until all work has been completed.



3.
Any line to which capacitors are connected shall be short-circuited and grounded before it is considered NESC 443

de-energized.  Since capacitor units may be connected in series-parallel, each unit shall be shorted

between all insulated terminals and the capacitor tank before handling.  Where the tanks of capacitors are on ungrounded racks, the racks shall also be grounded.  The internal resistor shall not be depended upon to discharge capacitors.


G.
CIRCUIT BREAKERS



1.
When disconnecting oil circuit breakers, move the handle to an open position and then disconnect the line or source side.

NOTE: When disconnecting on 3 phase lines where there is a possibility of a feedback; caution must be exercised, as the jumper may be energized if the breaker does not function properly. Also, jumpers must be kept clear when disconnecting until they are each off line.



2.
Draw-out-type circuit breakers. When draw-out-type circuit breakers are removed or inserted, the 1910.269(w)(2) breaker shall be in the open position. The control circuit shall also be rendered inoperative, if the 




design of the equipment permits.

1910.269(s) (1)-(2)
H.
COMMUNICATION FACILITIES



1.
Microwave Transmission.




a.
The employer shall ensure that no employee looks into an open wave-guide or antenna that is connected to an energized microwave source.




b.
If the electromagnetic radiation level within an accessible area associated with microwave communications systems exceeds the radiation protection guide found in paragraph d., the area shall be posted with the following warning symbol, which is located at the end of this Section. The lower half of the warning symbol shall include the following statements or ones that the employer can demonstrate are equivalent.

Radiation in this area may exceed hazard limitations and special precautions are required. Obtain specific instruction before entering.
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c.
When an employee works in an area where the electromagnetic radiation could exceed the radiation protection guide, the employer shall institute measures that ensure that the employee’s exposure is not greater than that permitted by that guide. Such measures may include administrative and engineering controls and personal protective equipment.



d.
Radiation protection guide.  For normal environmental conditions and for incident electromagnetic 1910.97(a)(2)
energy of frequencies from 10 MHz to 100 GHz, the radiation protection guide is 10 mW/cm.(2) 

(milliwatt per square centimeter) as averaged over any possible 0.1-hour periods. This means the following:




Power density:  10 mW./cm.(2) for periods of 01-hour or more.




Energy density:  1 mW.-hr./cm.(2) (milliwatt hour per square centimeter) during any 0.1-hour period.




This guide applies whether the radiation is continuous or intermittent.



2.
Power line carrier.




a.
Power line carrier work, including work on equipment used for coupling carrier current to power line conductors, shall be performed in accordance with the requirements of this section pertaining to work on energized lines.




b.
Carrier line traps shall not be worked on while the line is energized or ungrounded.




c.
Coupling capacitor stacks shall not be worked on while the conductor is energized or ungrounded. After the capacitor has been disconnected from the line conductor, the top connection shall be discharged by momentary grounding. Use an approved hot stick for this purpose.


I.
SUBSTATIONS



1.
Access and working space.

1910.269(u)
Sufficient access and working space shall be provided and maintained about electric equipment to permit ready and safe operation and maintenance of such equipment.

NOTE: Guidelines for the dimensions of access and workspace about electric equipment in substations are contained in American National Standard-National Electrical Safety Code, ANSI C2-1987. Installations meeting the ANSI provisions comply with paragraph (1) of this section. An installation that does not conform to this ANSI standard will, nonetheless, be considered as complying with paragraph (1) of this section if the employer can demonstrate that the installation provides ready and safe access based on the following evidence:




a.
That the installation conforms to the edition of ANSI C2 that was in effect at the time the installation was made;




b.
That the configuration of the installation enables employees to maintain the minimum approach distances required by Section III while they are working on exposed, energized parts; and
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c.
That the precautions taken when work is performed on the installation provide protection equivalent to the protection that would be provided by access and working space meeting ANSI C2-1987.



2.
Draw-out type circuit breakers.

When draw-out-type circuit breakers are removed or inserted, the breaker shall be in the open position. The control circuit shall also be rendered inoperative, if the design of the equipment permits.



3.
Substation fences.

Conductive fences around substations shall be grounded. When a substation fence is expanded or a section is removed, fence-grounding continuity shall be maintained, and bonding shall be used to prevent electrical discontinuity.



4.
Guarding of rooms containing electric supply equipment.




a.
Rooms and spaces in which electric supply lines or equipment are installed shall meet the requirements of paragraphs b through e of this section under the following conditions:





(1)
If exposed live parts operating at 50 to 150 volts to ground are located within 8 feet of the ground or other working surface inside the room or space;





(2)
If live parts operating at 151 to 600 volts and located within 8 feet of the ground or other working surface inside the room or space are guarded only by location, as permitted under paragraph (5)(a) of this section; and





(3)
If live parts operating at more than 600 volts are located within the room or space, unless:






(i)
The live parts are enclosed within grounded, metal-enclosed equipment whose only openings are designed so that foreign objects inserted in these openings will be deflected from energized parts, or






(ii)
The live parts are installed at a height above ground and any other working surface that provides protection at the voltage to which they are energized corresponding to the protection provided by an 8-foot height at 50 volts.




b.
The rooms and spaces shall be so enclosed within fences, screens, partitions, or walls as to minimize the possibility that unqualified persons will enter.




c.
Signs warning unqualified persons to keep out shall be displayed at entrances to the rooms and spaces.




d.
Entrances to rooms and spaces that are not under the observation of an attendant shall be kept locked.




e.
Unqualified persons may not enter the rooms or spaces while the electric supply lines or equipment are energized.
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5.
Guarding of energized parts.




a.
Guards shall be provided around all live parts operating at more than 150 volts to ground without an insulating covering, unless the location of the live parts gives sufficient horizontal or vertical or a combination of these clearances to minimize the possibility of accidental employee contact.

NOTE: Guidelines for the dimensions of clearance distances about electric equipment in substations are contained in American National Standard-National Electrical Safety Code. ANSI C2-1987. Installations meeting the ANSI provisions comply with paragraph a. An installation that does not conform to this ANSI standard will, nonetheless, be considered as complying with paragraph a if the employer can demonstrate that the installation provides sufficient clearance based on the following evidence:





(1)
That the installation conforms to the edition of ANSI C2 that was in effect at the time the installation was made;





(2)
That each employee is isolated from energized parts at the point of closest approach; and





(3)
That the precautions taken when work is performed on the installation provide protection equivalent to the protection that would be provided by horizontal and vertical clearances meeting ANSI C2-1987.




b.
Except for fuse replacement and other necessary access by qualified person, the guarding of energized parts within a compartment shall be maintained during operation and maintenance functions to prevent accidental contact with energized parts and to prevent tools or other equipment from being dropped on energized parts.




c.
When guards are removed from energized equipment, barriers shall be installed around the work area to prevent employees who are not working on the equipment, but who are in the area, from contacting the exposed live parts.



6.
Substation entry.




a.
Upon entering an attended substation, each employee other than those regularly working in the station shall report his or her presence to the employee in charge in order to receive information on special system conditions affecting employee safety.




b.
The job briefing required by Section II of these procedures shall cover such additional subjects as the location of energized equipment in or adjacent to the work area and the limits of any deenergized work area.

Supervisor: ____________________________

Date: ________________________
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