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| o Chapter 1 )
GENERAL INFORMATION

1-1. Apphcatlon and Scope. Thxs regulatlon gwes A1r Force
personnel guidance on safety, fire: prevention, and health precautions
required to perform electrical distribution : construction -and
maintenance. Each person involved in the construction, operation, or
maintenance of electrical facilities. should have a copy of this regulation.
Also, each person must carefully study and comply with these rules.
Supervisors should not allow a worker to perform any task until
satisfactory knowledge of the applicable rules has been demonstrated.
This regulation complies with AFR 127-12 and mcorporates National
Consensus Standards. ,

1-2.. Fundamentals of Safety:-: ' . . '~

‘a. Common Mishap Causes. There isa perceptlon that to be a mlshap
there had to be actual i injury or damage. However, mishaps also include
unplanned or unsought events which have the potential for causing
injury or property damage. MISHAPS DO NOT "JUST HAIiPEN " they
are caused. The identification, isolation, and control of these causes
requires the cooperatlon of all personnel at all times. Mishaps which
result in worker injury ar® usually caused by unsafe acts or conditions
Some examples of unsafe acts are:

(1) OPERATING WITHOUT AUTHORITY OR WARNING. For
example, opening or closing switches without authority (violation of
blocking or taggmg rules), and failing to place signs or tags where they
are needed. :

(2) MAKING SAFETY DEVICES INOPERATIVE. For example,
removing protective guards and blocking or by-passing protective
devices.

(3) USING UNSAFE EQUIPMENT OR USING EQUIPMENT
IMPROPERLY For example, usmg damaged tools or using a hammer
in placeof a wrench.

(4) WORKING NEAR LIVE EQUIPMENT, MOVING
MACHINERY For example, not usmg insulating equipment when
needed, or not usmg personal protective equipment such as rubber
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gloves, sleeves, hard hats and face shields, and placing line trucks too
close toenergized systems. < i w0 S
(5) IMPROPER USE OF SHIELDS AND GUARDS. Lack of
barricades around floor openings or excavations. R ' -
.- (6) 'USING DEFECTIVE MATERIAL OR EQUIPMENT: Using
‘broken tools or equipment with design flaws or outdated testing such as
come-alongs, pole top gins, or hot sticks. = R SR
(7) IMPROPER OR INADEQUATE VENTILATION. For example,
vaults and manholes not ventilated, or- inadequate ventilation when
working with toxic materials. = o
(8) UNSAFE LOADING OR PLACEMENT. To carry or lift a load:
too heavy for equipment. To place objects where they are unstable and
likely to fall. The failure to block such objects or equipment against
unexpected movements. o :
. (9) TAKING UNSAFE POSITION 'OR 'POSTURE. The use of
improper work: position such as off-balance, positioned to the side of or
too high on a ladder, walking under suspended loads, through hazardous
‘work areas, or too close to openings or entrances to areas contaminated
by gas or fumes without proper precautions, riding in unsafe locations in
or on motor vehicles. SR o |
- (10) DISTRACTING OR STARTLING. To play practical jokes,
tease, quarrel, or annoy another person. Horseplay accounts for a large
portion of the mishaps on and off the job. .

b. Mishap Prevention. The mishaps that occur to electricians involve
anything from falls to electrocution. The causes are many but in all
cases, there is personnel error or a flaw in material design. To initiate
and maintain a safe operation electrical supervisors and workers must
understand the reason why accidents occur. See attachment 3 for more
mishap discussions. Use this material in shop safety meetings.

1-3. Responsibilities ofa Supervisor: - S

a. Personal Safety. The most important part of a supervisor’s job is to
get the job done SAFELY. To 'be a good safety-minded supervisor
requires an understanding of good supervisory techniques and the
ability to recognize those factors in the workplace that have mishap
potential. US Air Force policy requires supervisors to provide a safe and
healthful work environment where hazards are eliminated = or
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controlled. -Air. Force facilities, .work areas, equipment, and work
procedures must comply with safety fire and health ‘guidance.. The
supervisor must provide for frequent and regular inspection of the job
sites, materials, and equipment used. Tag any machine, tool, material,
or equipment found unsafe, render it moperatwe or physically removed
it from its place of operation. The supervisor permits only those
qualified by training or experience to operate equipment and
machinery. A good supervisor knows the mishap problems and where,
how, and why mishaps occur. The following are some of the supervisor’s
responsibilities:
(1) Ensuring Safe working condltlons ,, ,
(2) Ensuring two qualified. employees are workmg together when
high voltage circuits or energized circuits are involved. (See 1-7b.)
(3) Ensuring that all employees understand and can admmlster
cardio pulmonary resuscitation (CPR). T
(4) Ensuring necessary guards and protectlve equlpment are
properly used.
" (5) Ensuring that tools and equlpment are properly mamtamed and
used.
(6) Planningthe work properly and ensurmg that itis performed in
asafe manner.
)] Prov1d1ng generaL and speclal safety 1nstruct10ns to therr
employees
- (8) Assigning employees to Jobs which. they can do safely ,
- (9) Correcting any observed or reported violations of safety rules
(10) Helping with accident mvestlgatlons
~(11) Reporting mishaps tobase safety '
b Worker Awareness. Each supervisor must make sure that workers
understand why and how the work must be done, the hazards they may
encounter, and the proper procedures for doing work safely. The
supervisor should check job print or sketch with employees, point out
existing and potential hazards, and the plan to control them. -
NOTE: If the job involves special hazards or if there is any questlon as
to complete understanding ask. the employees to repeat their work
assignments and the work methods. ..
.¢. Training Assistance. Ensure personnel have the opportumty to
attend formal technical school training. Supervisors must make sure
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that the: employees ‘are tramed through an establlshed shop safety
education program conducted weekly. N
d.  Typical Topics of Safety Meetmgs
(1) Safetyrules. BRI
(2) Methods and hazards applymg tovarious Jobs in progress ,
(3) Unsafe practices. o E
- (4) Accidents that may have occurred recently ’
(6) Potential personal i injuries. -
(6) Personal protective equlpment
(7) Electrical tools. '
- (8) Handling materials.
9) Goodhousekeepmg L
(10) Adequate lllummatlon o
(11) Workmg onor near machmery
(12) Ladders. B .
(18) Work in elevated posmons ‘ ' ' \
..(14) Lifting and hmstmg equipment; mcludmg cherry plckers .
~ (15) Groundingsystems. -
(16) Work in underground faclhtles
(17) Overhead lines.
- (18) First aid. |
(19) Rescue and resuscltatmn .
NOTE: The superyisor shoyld both. show and tell how the Job is done
Make safety briefings interesting and successful using a variety of aids
such as safety posters, mock-ups (using the actual equipment where
appropriate), pictures and films. A certam amount of enthusiasm is also
animportant ingredient. .
" .e.. Specific Job Related Safety Tralmng Be81des the general toplcs
listed above, the supervisor must give special attention to hazardous
conditions the worker may encounter on any new task to be performed:

. (1) Instruct employees how to handle or use poisons, caustics, and
other harmful substances safely and make them aware of the potentlal
hazards, personal hygiene and personal protective measures.

(2) On job sites where. harmful plants or animals are present,
instruct: employees .exposed to them; in the potential hazards, how to
avoid injury, and how to use the first aid procedures in case of injury.
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-2/(8) Instruct.all .employees- required to enter -into" confined: or:
enclosed spaces in the hazards involved and the necessary precautions :

Ensure they comply with specific regulations that apply to work in
dangerous or potentially dangerous areas.

1-4. Work InJunes. As stated in AFR 127-12, report injuries, even

minor ones, to the employee s. immediate supervisor. Obtain prompt
medical attention. In case of electrical shock, apply CPR 1mmed1ate1y '
and continue until the patient is breathmg normally or until a
competent medlcal authority tells you tostop (see chapter 7.

1-6. Mishap Reports. - Every mishap 1nvolv1ng personnel injury,
property damage, or near misses must be investigated to determine the
cause and the corrective action needed to prevent recurrence. The
supervisor or base safety personnel conduct the investigation. The wing
or installation safety staff must be notified of all mishaps that involve
personnel injuries or property damage Certain . mlshaps must be
investigated and reported through safety channels accordmg to AFR
127-4.

1-6. Apphcable Codes. Knowledge and comphance with the
following codes is essential: National Electrical Code (NEC), Natlonal
Electrical Safety Code (NESC), ANSI and host nation codes.

NOTE The NESCi is pubhshed as AN SI Std C2. -

1-7 Energlzed Clrcults- S '

“-a.” General Rules. When posslble, deenergwe electncal circuits and'
equipment before workmg on them. However, work may be performed
on energized circuits and equipment when certified by the electrical
superintendent‘ as ‘necessary -to support a critical mission, prevent
injury to persons or protect property. Insuch instances, ensure there are
at.least two workers, fully qualified for hotline work, and all necessary
protective equipment and- speclal tools (see paragraph 6-16a(14) for
bucket trucks). - - -

b. Exempted. Clrcumstances Low voltage control power, and
lighting circuits may be worked on while: energlzed for the purpose of
testing, calibrating, trouble shooting, minor repairs and replacement of
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ensure a safety observerispresent. . - . ...
CAUTION: Connections or contact between energized conductor and
ground, or between two energized conductors, are equally hazardous. A
grounded apparatus frame, eq ipment cover, or floor -is a potential
second pointin completing a circuit throughyourbody, ~ -~ *

c. Protective Equipment. When it becomes necessary to work

fuses and circuit breakers. When:working on circuits over 300 volts,

~

adjacent to energized circuits, use rubber blhnkets_ or othelf?suitablg

d. Scheduling Routine Maintenance. Schedule routine maintenance
when the disruption of power causes least inconvenience to all power
users. Arrange electrical circuits and equipment so that routine
maintenance tasks can be accomplished efficiently and with aminimum
number of outages of the prime source of power to important facilities.
(’SeeAFM88-15,chapter7.) BT R A R

o
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' Chapter2 o
SAFE WORKING PRACTICES o

}‘2-1 Good Houaekeeping- |
a. Standards and Referenees Good houaekeepmg is essentxal to safe |
and efficient operations and must be practiced in all shops, yards,
buildings, and mobile equipment. Super\nsors are responsible for good
housekeeping in or around the work they are supervising. A complete
and current listing of AFOSH Standards can be found in AFR 0-17. The
following AFOSH Standards provide information relevant to this
chapter:
(1) AFOSH Standard 127-2, Walking and Working Surfaces.
~ (2) AFOSH Standard 127-9, Scaffolds and Working Platforms.
(3) AFOSH Standard 127-11, Electncal Installations and
Equipment.
(4) AFOSH Standard 127-31, Personal Protective Clothing and
Equipment.
(6) AFOSH Standard 127-50 Ground Commumcatlon Electronics
Systems. .
(6) AFOSH Standard 127-51 Commumcatlons Cable and Antenna
Systems.
(7) AFOSH Standard 127-66 General Industrial Operations. '
(8) AFOSH Standard 161-8 Pernusmble Exposure Limits for
Chemlcal Substances.
b. Typical Housekeeping Tasks
(1) Do notplace material where one might stumble over it, where it
might fall on someone, or on or.against any support unless you are
certain the support can withstand the additional weight.
(2) Keep aisles and passageways clear of tripping hazards.
(3) Remove nails from loose lumber or turn the points down.
(4) Remove snow and ice from all walkways and work areas where
it may create a hazard or interfere with work. If ice cannot be readily
removed, spread sand on walkways and work areas.
(5) Keep trash and other waste materials in approved receptacles
only, must do not allowed it to accumulate, and remove and dispose of as
soon as practicable.
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(6) Do not let surplus or waste materials accumulate in any moblle

. equlpment Storte tools and supphes stored : :
(7) Do not lock: doors to main - dlsconnect smtches, d1str1but10n

panels or fire alarm boxes, do not store or place matenals or tools to’

prevent access. " R
¢ (8) Stack wire reels with stnps of wood between reels a ’
(9) Donotuse electncal or mechamcal vaults and equxpment rooms

for storage they must be secured to all but authorlzed mamtenance
‘personnel. ;

2-2. General Safety Precautlons. There are a number of safety ‘
Precautions which can be taken to mlmmlze the degree of exposure to
electrical shock." ,

a. Don’t work on energlzed c1rcu1ts 1f 1t can be av01ded

b. Avoid workmg alone “Work w1th or around someone who knows
- how to turn off the power, how to get help in an emergency, and how to
apply CPR.

.¢.. Follow the procedures in approved technical and safety manuals

d. Rig power cables properly. Never use power cords or other
equipment in such away thata male: plugcan be energized whenitisina
receptacle. When connecting a motor or other equipment to a power -
source, first make sure that the switch on circuit breaker is open at the
source. Then connect the cord on cable to the equipment you plan to use,
and work backward to the source with a dead cable in your hand. Never
connect to a power source ﬁrst N ever make 1ntermed1ate connectmg
unless the power is off. SEEE -

‘e. Keep yourself and your equlpment dry

f. Make sure that grounding is proper and complete

‘8. Befamiliar with first aid procedures ;

h. Use theright tool for the job. - c

‘i. Use safety lights in closed or fume laden areas. Use only approved
sealed safety lights and exploslon proof equlpment in places where
volatile fumes could collect. .

j. When helping a shock victim, don’t become a victim. Turn off the
power or manipulate the wires w1th somethmg nonconductlve
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2-3. 'Handling Materials. Manual handling of material accounts
for about 15 percent of all US Air Force occupatlonal“injuries Strains,
sprains, fractures, and bruises are the common ‘injuries caused by
materials handling.. They are caused, primarily, by unsafe work
practices--improper lifting, carrying too heavy a load, incorrect
gripping, failing to.observe proper foot or hand clearances, and falhng to
use or wear protective equipment,. :

a. Hand Injuries. A large number of i maunes occur to fingers and
hands. Supemsors should cautlon employees ‘'on the following as
necessary: ‘

(1) Inspect.for. shvers, Jagged edges, burrs, rough or shppery
surfaces : |

(2) Grip obJects ﬁrmly .

(3) Watch points where ﬁngers canbe pmched .

(4) Avoid endsof long objects such as pipe and lumber

" (5) Wipe off grease and dirt toreduce slipping whlle handling.

" (6) Keephandsand gloves free of oil and grease.

- b. Back Injuries. Since the largest number of injuries occur to the
back use caution when lifting, hauling, or pushing to avoid strains and
sprains, which are often due directly to incorrect posture or failure to
secure help. There are five steps to safe lifting (see figure 2-1) If there is

any doubt as to your ability tolift or lower the load w1thout stram, confer :
with the supervisor directing the work. R

2—4 Work in- Elevated Posntlons. When workmg in an elevated .
position, employees must take all possible. precautions against droppmg :
tools or material which might endanger others in the work area. Every

- reasonable effort 'must be made to.prevent others.from passing

underneath. Approved signs or guards must be suitably placed as

‘required for this purpose. Life line with approved harness or body belts,

and safety straps must be used for support where a falling hazard exists

/(see paragraph 5-4b).
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Figure 3-1. Correct Lifting Instructions,: - - <ti
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2-5.""Ladders and Scaffolds: ... &

»a. Use' Approved ‘Ladders.:, H' STD 127-6 must:be followed
concerning fixed ladders and those of AFOSH STD 127-4 for portable
ladders. Portable nietal ladders and wooden ladders with metal
siderails reinforcement or metal rungs must not be used by electrical
maintenance personnel. However, fiberglass ladders with metal rungs
are acceptable. Do not use the top two rungs of a stepladder when
performing work. Ladders must be of sufficient length to permit
workers to reach their work when standing on the third or fourth rung
from the top of a straight ladder, or the second or third step from the top
of a stepladder which is over 5 feet in length.

b. - Use Approved Scaffolds. Scaffolds must comply with the provisions

,_gf AFOSH STD 127-9. They must be well braced and fully capable of




AFR91-12: 31 January 1990. 17

supporting the tdtal load to:be imposed on them::All decking must be
securely fastened. Do not remove any part of the scaffold while the
deckingis in place

2-8. Wearmg Apparel and Accessones' | S

a. Protective. /Equipment.- The ‘supervisor must make sure that
workers wear personal protective equipment. This problem can be
minimal if the workers ‘understand the necessity, the equipment fits
well, is easy to use and-the supervisor has instilled good safety discipline
among the workers. (See AFOSHSTD 127-31.) -

b. Protective Apparel. Wear clothing suitable to weather conditions
and to work being done. Loose clothing, dangling sleeves, or ties will not
. be worn around moving: machmery While working on or around live
equipment and lines, or. ~high-temperature ‘equipment, keep sleeves
rolled down; do not wear garments with exposed metallic fasteners or
metal articles such as wrist watches, finger rings,’ ‘watch or key chains,
metal cap visors, loose or flapping clothing; or any flammable articles
such as celluloid cap visors.: Metal frame glasses are not a shock or
electrocution: hazard to personnel working on energized electrical
equipment of any voltage. The hazard is to the equipment if the glasses
slip off and fall into an energized circuit causing shorting. Even this can
be avoided if metal frame glasses are fastened to a head or neck band to,
- prevent falling into the energized circuit. Also, safety goggles could be

worn over the metal rim glasses. This extra safety precautlon applles
when working on energized circuits. R
- c.-Protective Footwear. Footwear is available whlch can provide
protection against.impact and protection against electrical shock.
Worker’s shoes must be the safety-toed type and nonconductive since
workers are required to handle heavy loads such as poles, crossarms,
~ apparatus, conduit, reels, and motors: Under no condition will persons
exposed “to.’ electrical shock hazards wear conductive shoes which
provide -low resistance to ‘the ‘ground. Electrical hazard shoes
(nonconductive) that provide high r_eslstance to ground must be worn.
.:d.~Head : Proteéction. Helmets or "hardhats" must be worn by all
overhead and underground power and communication linecrews. Hats
have been designed and -manufactured to provide workers protection
from impact, heat, and electrical and fire hazards. Workers must wear




18 ~_ AFRS1-12  : 81January 1990

helmets when working in congested areas, below other workers or.when
working in close proximity to exposed energized lines. Helmets must be ;
of the class B, high voltage resistance type rated to meet voltage test of
20,000 volts AC (rms), 60 Hz for 3 minutes with leakage currents not
exceeding 9 milliamps. - o R
. Eyes and Face Protection. Goggles or "face protection equipment"

must be provided when machines or operations present potential eye or
face injury from physical, chemical, or radiation agents. Specifications
for design and use are described in AFOSH Standard 127-31. Eye and or
face protection must be worn when: B

(1) Chipping, grinding, impact drilling, and breaking concrete,
brick, and plaster. = ' _

(2) Welding or helping with welding of any type.

(3) Cleaning machines withcompressed air. : o

(4). Tinning' or soldering lugs-or large joints, or pouring molten
metals. UL el G e Sl o
© +(6) Trimming trees.n ..~ - .

f.-Ear Protection. Hearing protection must be ‘provided when
working around high noise areas such as the flight line; Ear protectors
- fall into two categories--plug or insert type and the cup or muff type.
Muff type is the preferred type. Ear protective devices inserted in the
ear must be fitted or determined individually by competent persons. The
comfort of the device is a very important factor in ensuring their use. -
Therefore, trained personnel must perform the fitting of employee.
hearing protective devices. It is also advisable for supervisors to have
their people entered in a hearing conservation program. (See AFR
161-35 for detailed information.) -~ | |
2-7. Electrical Tools. ‘Electrical shock is a major ‘hazard when
using electric tools. This shock' can:cause burn, falls, even result in
death. Since it is possible for a defective tool to continue operating, it is
mandatory that the. tool be grounded with a ground wire as part of a-
three-wire power cord or use a tool designated as "double insulated" -
types. The object of grounding is to ensure that there is a metallic
connection of low resistance directly from all metal surfaces of electric:
tools to ground. In figure 2-2, it is obvious that if the grounding path is
broken (or if a grounding cable is not used) THE CURRENT FROM A
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DEFECTIVE" TOOL WILL PASS‘ DIRECTLY THROUGH THE
PERSON TO GROUND ‘UNDER NO' CONDITION 'WILL THE'
ELECTRIC TOOL POWER CORD BE "ALLIGATOR CLIPPED" TO
THE 'SECONDARY OF AN OVERHEAD DISTRIBUTION SYSTEM.

Suitable extension cords will be provided for connection to an available

power source such as a. nearby facility or portable generator.
Remember, shortcuts klll .

. : O T R Uy wi N ,'w‘;
Flgure 2-2. Current Paths for an Effectively Grounded Hand
Tool : . u k

2—8 Measurmg Tapes and ‘Rules. When d1mens1ons must be

measured near electncal equlpment or conductors, ' USE ONLY
WOODEN RULES OR NONMETALLIC TAPES :

2—9, Extensxonv Cords Handle cords to av01d damaglng the
insulation. Dragging them over sharp edges, or rolling heavy trucks or
materials over extension cords.damages: the:insulation causing an
unsafe:condition. Maintain plugs and cords in a serviceable condition.
All extension cords serving portable equlpment or tools must have a
separate groundmg conductor and grounding type plugs Only UL listed
3-wire male to 2-wire female plug adaptors can be used, when necessary. -
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2-10. Warning Signs and Bamers. ‘Hazards must be eliminated
where posslble, but if they can’t be ehmmated the employees must be
informed of the hazard by slgns posted as reminders. Work must not be.
undertaken in areas which require guarding until the work area is
defined or barricaded by signs or other devices appropriate to the time of
day or night, either indoors or outdoors. :

a. Danger Signs. Use danger signs only where an 1mmed1ate hazard
exists. There is to be no variation in the type of design of signs posted to
warn of specific dangers. All personnel must be instructed that danger
signs indicate 1mmed1ate danger and that speclal precautions are

necessary.
'b. Caution Slgns Use cautlon slgns only to warn agamst potentlal

~ hazards or to caution agamst unsafe practices. See AFOSH STD 127-45.

_c. Barriers. Barriers are requlred adjacent to electncal installations
for the protection of equipment and personnel. Permanent installations
are normally protected by a metal fence, however, materials should be
available for erection of suitable temporary | bamcades |

(1) Preformed barricades are avaxlable that are portable and
readily assembled. Maintenance consists essentially of rust preventlon

~ by periodic painting.

(2) Barriers may be constructed ona temporary basis, using rope or
tape with stanchlons This type of barricade is effective only in marking
a boundary and should be used only where the hmltatlons imposed by
such a barricade are within established safety practlces Stanchions
should be penodlcally cleaned and pamted as required. .

(3) In addition to prov1dmg barriers, it is often necessary to install
some type of visual .warning. Generally these include ‘warning signs,
flags, flares, and flashing lights. ‘Since these are often required on an
emergency basis, they should be readily available to electrical
maintenance personnel. Extra battenes and bulbs or complete hghts
should be carned on the truck.

2-11 Portable Metermg quupment. :
a. General Procedures. Voltage metering should be taken preferably
on the low-voltage side of transformers or distribution systems and from -
ground to energized conductors. Use an insulated cable with universal
clip on the ground connection and an insulated cable with a short
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pomted probe to momentanly contact the energmed conductor When
voltage between two energized conductors must be measured and the
separation is such to cause a hazardous condition for one person to
conduct the test, two persons, each usmg an meulated probe should do
the metering.

b. Taking Ampere Reading. Ampere metering is normally done with

a clamp-on type ammeter on the low-voltage side of transformers or

distribution systems. When necessary to take ampere readmgs on the
high-voltage (primary) side of a transformer, it is.often the case that one
side of the primary coil of the transformer is grounded. In such cases, the
clamp-on ammeter should be placed on the grounded side of the primary
coil. In this manner, full ampere load through the coil (or phase) is
metered at zero volts. CAUTION: ALTHOUGH A CONDUCTOR OR
TERMINAL MAY BE KNOWN TO BE SOLIDLY GROUNDED, IT
SHOULD ALWAYS BE CONSIDERED AS BEING ENERGIZED AT
AN UNSAFE VOLTAGE.

. ¢. Personal Safety Precautions. Extra precnutmns should be taken
when holding meters or insulated metering cables while also using
appropriate rubber gloves, sleeves, mats, shoes, and other safety
equipment. One of these precautions is to keep the left arm close to the
side of the body while working right-handed. This procedure reduces the
chance of electric current to flow through the heart in case of accidental
shock. Secondly, if work is being done while standing or crouched,
weight of the body should be evenly distributed on both feet. NEVER
SHOULD THE BODY LEAN HEAVILY ON THE FOOT NEAREST
THE ENERGIZED EQUIPMENT; if an energized part were to be
accidentally touched, the shocked body would lose equilibrium and fall
into the energized equipment. '

2-12. Power Plants. For the operations. and mamtenance of US Air
Force power plants, a minimum crew of two people is recommended
when working around fumes, fuel chemicals, high voltage and battery
banks.

2-13. Aircraft Arresting Systems. Barrier should not be entered’
alone after an engagement because of the possibility of carbon mononde
P°13°mn8 ’
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2-14. Cable Testing. When testing electrical .cable by the high
‘potential method, follow’ the safety practices recommended by the
manufacturer of the high potential test set. In addition, a safety
observer must be stationed at each isolated end of the cable. The purpose
of this observer is to keep pedestrians away from the cableends. © -
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ST Chapter3 e s
ELECTRICAL APPARATUS AND SYSTEMS

3—1 Dlstnbutlon System Englneermg Generally, A1r Force '_
electric power systems are well designed and safe to operate To retain
their original safe condition they must be maintained and supported by
a vigorous maintenance program; the integrity of system protective and
interlocking devices must be retained and must be supported by skillful,
conscientious electricians. ’ A

a. Diagrams and Schematics. Base and weapon system electric power
and control systems are shown by one-line and schematic diagrams.
Operators and maintenance electricians refer to them to gain an
understanding of the operation of the system, the location and’
application of protective devices, and the location and connections of all
circuits. TO OPERATE AND MAINTAIN ELECTRIC SYSTEMS
SAFELY, A THOROUGH KNOWLEDGE OF SCHEMATIC AND
ONE-LINE DIAGRAMS IS ESSENTIAL. Up-to-date accurate system
diagrams and schematics are necessary for all operations involving
primary distribution systems and circuits. Standard symbols for
electrical diagrams are established in MIL-STD-15-1A and
MIL-STD-15-3. -

b. Engineering Guidance. No addltlons or changes to electric power ‘
and control systems will be performed. without adequate engmeermg
guidance. Reliance upon accurate and complete diagrams is the only
practical guidance for operating and maintaining electric systems.
SYSTEM ONE-LINE. :DIAGRAMS MUST BE KEPT UP TO DATE. (See
AFR91-4)

¢. Use of "Mimic-Buses." A valuable tool in operating electnc power
systems is provided by "mlmlc-buses" on the front of switchboards. This
visual indication of the load or apparatus served by each switch or
circuit breaker results in a reduction in switching errors.

3-2. System Protective Devices:
a. Relays: ,
(1) Arelayisa device installed on the system to detect changes in
the system and to complete a circuit to operate the associated circuit
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breakers, or contactors, when these changes conform to predetermined
conditions. Relays may be simple overcurrent devices responsive to
current magnitude only, a combination of current and voltage or current
and current, current balance, direction of current flow or other
conditions. Relays are classified according to their primary purpose or
function. The four general classifications are protective, regulating,
auxiliary, and verification (see attachment 2). Some relays may qualify
- for more than one classification depending on application. A particular
class of relays of interest and importance are protective relays, which
detect defective over-head lines, cables, apparatus, and other hazardous
or undesired conditions and to initiate or permit suitable switching or to
give adequate warning. A major function is to detect such abnormal
system conditions and to initiate tripping of the associated circuit
breaker toisolate the defective portion of the system.

(2) There are ‘many types of protectwe relays demgned for specific.
functmne, such as:

(a) Instantaneous overcurrent relay
" (b) 'A-C time overcurrent relay.
~ (0) Overvoltagerelay. o
" (d) A-Cdirectional ¢ overcurrent relay
T (e) Power-factor relay o
(D Differential current relay
~  (g) Ground protectlve relay
(h) Frequency relay.”’ SO |
NOTE: ' These devices are ad]uatable, but must be preclsely cahbrated‘
by knowledgeable ‘technicians. This calibration and maintenance
should be performed by shop personnel to achieve needed familiarity
with these important devices.

(3) To ensure satisfactory system protectlon, relays must be
coordinated with each other and with fuses which are on the same.
feeder. The coordinated relay setting and proper fuse size and type must
berecorded on a designated coordination single-line diagram and also at
some pomt adjacent to the relay or fuse holder. This will ensure that
changes in the system coordination are not made when performing
routine operation or maintenance functions. If a feeder circuit breaker
trips incorrectly it may result in losing a large portion of the system, or
perhaps the entire system, and may be dangerous as well as
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inconvenient. ' IF 'INSTANCES. OF ‘IMPROPER - TRIPPING, OR
FAILURE OF CIRCUIT BREAKERS‘TO TRIP ARE DISCOVERED,
LOCK OUT OR BLOCK OPEN THE DEFECTIVE EQUIPMENT, TAG
IT WITH AF FORM 980 (SEE PARAGRAPH 6-1) AND
IMMEDIATELY REPORT THE CIRCUMSTANCES TO THE BASE
CIVIL ENGINEER. An engineering study is requlred to determme the
proper corrective actlon
r b Fuses: ’ o

“(1) Fuses do not have the same ﬂexlblhty as relays but a certain
amount of coordination can be effected between fuses, and between fuses
and protective relays. Fuses having: standard voltage and current
ratings with different time-current characterlstlcs can be procured
Fuses are suitable for- providing overcurrent protection or fault
protection on many parts of the electrical system, prov1ded there is a
sufficient source of fault current, or if the fault current is not 11m1ted by
impedance or resistance at the point of the fault (the usual reason
overhead lines are frequently found still energlzed although broken and
lying on the ground). .

(2) Many burns, eye 1nJunes, shocks and falls have occurred when
workers were handling primary fuses of all types The followmg rules
must be observed when handling pnmary fuses:

(a) An approved "hot stick”" must be used for thls purpose Fuses
holders must not be removed or installed by hand. -

-(b) Employees must never attempt to pull afuse located either on
a pole or structure where a fall mrght result, without using a safety belt.
Remember that the feet and body must be kept away from grounds and,
to eliminate any danger of a fuse falling on a worker, the body must be
kept to one side of the pole. The worker must get set" on the pole or
structure before beginning any fusing operation. :

(c) When pulling a fuse under load, turn your head to one slde to
protect your face, then pull the fuse. Remember that there is still the
possibility of tank rupture and fire when closmg in on apparatus that
have internal faults. .

~ (d) Since the: proper operatlon of an expulslon fuse depends ona

high pressure interrupting and cleanng thearc, donot stand inline wrth
thebarrel of the fuse whenclosing. =~ ,‘
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- ..(e)::Replace the blown fuse with the proper SIZE and TYPE link.
The. . fuselink ‘should be mstalled as prescrlbed by the cutout
manufacturer. T

(® Approved :eye protectlon should be worn when fusmg
dlstrlbutlon transformers and lines. i

* (3) Because of the multiplicity of types of fuses and functlons, all
w1th separate characteristics, fuse types and sizes are not to be changed
without engineering guldance Thls is especlally true 1f a coordmatlon
study hasbeen implemented.

"(4) Useapproved fuse pullers toremove low voltage fuses o
f c. Potential and Current Transformers: ‘ '

(1) Potentral transformers are assoclated with relay and metering
clrcults ‘They prov1de a means ' of obtammg low voltage from
;hlgh-voltage circuits; To serve their mtended purposes they must be
designed and selected w1thm certain accuracy limits and burdens. Units
procured as replacements must have characteristics identical with the
original units. There are certain hazards inherent in the maintenance
. and removal of these units. A potential transformer has a constant
" voltage maintained on both the primary and secondary although there is
a fixed difference between the two voltages. If the secondary is short
circuited, a very high current will flow in both wmdmgs, causing them
tooverheat very quickly. , !

“(a) Replacing a blown prlmary ‘transformer fuse is potentlally
dangerous when the circuit to the transformer is energized. The
secondary fuses must be removed to prevent the possibility of energizing
the potentlal transformer from the secondary side. A thorough
mvestlgatmn must be made in elther case to determme the probable
cause of the trouble before attemptmg to mstall a new primary fuse.
Ordinarily, trouble in the transformer is apparent from visual ev1dence
in the form of a smoked or burned case, damaged bushing, or the
condition of the fuse. Also, before any inspection or replacement is done,
be sure the service to the primary side of the potential transformer is
disconnected. On modern switchgear a drawout arrangement usually
..automatlcally disconnects and grounds the transformers when access to
the fuses is necessary. o - : ‘
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{(b) ‘The supervisor must give instructions for replacmg a blown
-‘pnmary fuse on a distribution voltage potential transformer located
indoors, or where it is impossible to use a standard 6-foot puller.

.~ (c). At some substations, disconnecting switches are installed
between the bus and the transmission voltage potential transformers. In
such a case, the dis_connecting switches ‘must be opened before
attempting to replace primary transmission fuses. Where a
transmission_ voltage potential transformer is connected to a circuit
breaker lead, the breaker must be bypassed or opened and associated
disconnects opened to.clear the potential transformer before replacing
“the fuse. After replacing the fuse, the potential transformer is energized
through the circuit breaker. The supervisor must give instructions for
replacing a fuse when a circuit breaker or sectionalizing switch is not
prov1ded toisolate the potent1al transformer and associated blown fuse.

(2) Current transformers are also associated with relay and
metering circuits. The main risk involved w1th the maintenance of
current transformers occurs when the secondary side is unintentionally
opened while'the primary side is energlzed Opening the secondary side
causes a very high voltage to be set up in the secondary winding which
stresses the insulation and presents a serious personnel hazard. THE
SECONDARY CIRCUIT OF A CURRENT TRANSFORMER MUST
NOT BE OPENED WHILE THE PRIMARY SIDE IS ENERGIZED.
Before opening the secondary circuits of any current transformer, the
‘secondary leads must be short-circuited and grounded at some point
between the current transformer and the location at which the
" secondary circuit is to be opened.

(3) Voltage regulators are installed with bypass and disconnect
switches. Before closing the bypass to disconnect this equipment, the
regulator must be set on neutral and the automatic control inactivated
according to the manufacturers recommendatlons ‘When regulators
‘are maintained as spares in substatlons, the bushmgs must be
short-circuited and grounded. -

d.' Capacitors. Capacitors ‘consist of electncal condensers housed in
suitable containers.’ They are provided with discharge devices for
draining the electrical charge to 50 volts or less within 5 minutes after
‘they have been completely disconnected from the circuit. The operation
of these discharge units, however, must not be depended on for safety.
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When capacltors are being removed from service for any purpose, they
will be considered at full voltage until the terminals have been short:
circuited and discharged to ground by the approved method. DO NOT
SHORT CIRCUIT TERMINALS UNTIL CAPACITORS HAVE BEEN
DEENERGIZED FOR AT LEAST FIVE MINUTES. USE: ONLY
EQUIPMENT APPROVED FOR THIS PURPOSE B 3

3-3. Types of Grounding The three types of groundmg systems ,
are static, lightning and. equipment groundmg :

a. Static Grounds. Electrostatic charges can be an exploslon hazard
Static grounds "are used to prevent exploslons in -atmospheres
containing hazardous gases, vapors, or dust. A spark i in the presence of a
mixture of air'and one of these substances in the proper amounts may
cause an explosion. There - are two methods to prevent explosions;
gaseous materials that are widely distributed and used are tightly.
sealed in containers and exploslve dusts are solidified in open tanks. If
during the manufacturmg or use of these materials it is not posslble to
confine the explosive gases or dust the second approach isto’ prevent
the spark.

(1)  Sparks occur due to the accumulatlon of electncal charges until
the voltage becomes. high enough to break down the resistance or
insulating value of the intervening air. The air becomes "ionized" and
the electrical charges are conducted to ground w1th a spark or. dlscharge '
ofenergy. . ‘

(2). A common solutmn is to ground all surfaces--a statlc groundmg»
system. The resistance of the static groundmg conductor or path can be
relatively high and still be adequate as a static ground, but
consideration of mechanical strength and reliability dictates the use of
substantial grounding conductors and connections. As a result, there is.
no uniformity as to the acceptable maximum resistance of static
;grounds in the various technical orders and industrial standards, but
the intent, in all cases, is to obtain secure, mechanically strong
grounding systems. Tests for grounding resistance should be conducted
as outlined in the various Air Force criteria. THE IMPORTANT POINT
IS - THAT = THE . GROUNDING .. PATHS - MUST  BE
CONTINUOUS--there must be no breaks in the grounding paths. Well -
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designed groundmg systems_are constructed to prevent mechamcal A,
damage and corrosion of conductors at points of connections.

b. Lightning Grounds. Lightning grounds are designed to carry large
currents for short time periods. As a result, lightning grounds are
usually not damaged during the flow of mduced current. However, if the
system is poorly grounded (hlgh impedance to ground), a high-voltage
will be impressed between the down conductors and earth, resulting in
possible damage to the system as well as presenting a hazard to
personnel or equipment in the vicinity. The lightning conductors should
be short and as straight to ground as feasible. It is important that all
connections be tight and periodically inspected.

¢. Equipment Grounds. The main purpose of groundmg equipment is
to protect all persons who may come into contact with electrical
‘equipment enclosures, frames, and associated equipment supporting
components. Therefore, all metal structure parts, motor and generator
frames, control ‘equipment enclosures, switchgear, cable armor,
conduit, portable electric equipment and any metallic body enclosing an
electrical circuit which is accessible to persons, must be grounded. The
effective grounding of a metal surface ensures sufficient current flow in
the event of an accident or deterioration of insulation to permit positive
operation of ground detecting devices and the operation of the associated
circuit breakers or fuses. It also tends to prevent the potential between a
conducting surface and ground from rising to a dangerous value.
Impedance of the return path for ground fault current should be as low
as practical and the grounding conductors should be large enough to
carry the maximum ground current for a reasonable time without
burning off. Secondary voltage grounded neutrals must not be used as
equipment grounding conductors. - Specific rules for effectively
grounding equipment and systems are outlined in Article 260 of the
National Electnc Code and part 2 of the National Electrical Safety
Code

34, Askarels and Polychlorinated Bxphenyls (PCB) .
‘a. Purpose and leltatlons ‘Askarel is a class of nonﬂammable

liquid insulation which was used in place of standard transformer oil.

Since it contains PCB (which is a suspected carcinogen), it is no longer
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,manufactured It was dlstnbuted by several manufacturers under
various trade names such as Inerteen, Pyranol Chlorextol and others

b. Personal Contact Precautlons Avoid contact with Askarels. If
PCB skin contact does occur, remove with waterless hand cleaner, wipe
with towels, and dxspose of these towels with rags. and other
contaminated matenal Ifeye contact occurs, flush eye thoroughly with
water.

¢. Cleaning Spllls Askarel spllls must be cleaned up 1mmed1ately It
is extremely 1mportant that the Askarel be prevented from reaching
storm drains, sewers, dramage dltches, or any other place where water
is flowing. The spill must be handled and reported according to base and
Environmental Protection. Agency (EPA) requirements. - This . is
accomplished through the Base Environmental Coordinator. ‘

-d. Controlling - Equipment. Containing Askarel: Equipment

containing Askarel must be marked, handled, stored disposed of, and

accounted for according to the latest EPA standards.. \
NOTE: Contact the Base Environmental Coordmator for addltlonal
mformatlon and the latest EPA ruhngs |

3—5 Storage Battenes. R g g ‘

i-a. General Precautions; 'Electnc storage battenes emlt hydrogen and +
oxygen, particularly while on charge. This forms a highly explosive
mixture. Ensure that battery compartments are well ventilated.
Smoking, welding, or the use of blowtorches must never be permitted
around batteries.

b. Cleaning and: Servicing Batteries. Do not' clean batteries or
~ terminals with brushes or other devices which  may short circuit the cell.”

Battery jars have exploded from the' ‘ignition of hydrogen-oxygen"‘
mixture in cells by a spark from a short onthe terminals. '
: (1) When work is being done on batteries where contact is made
with the electrolyte, a container with baking soda and water must be
provided to use on hands and tools to neutralize electrolyte. |

(2) NEVER POUR WATER INTO THE ACID; the acid must
always be poured slowly into the water, otherwise an explosion may
occur.

o — st .
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(3) Guard the eyes and skin from splashing acid. To prevent acid.
burns when handling electrolyte, shop personnel must wear protective
goggles, gloves, aprons, and nonslip shoes or boots.
(4) Do not store sulfuric acid in places where freezmg temperatures
are possible. .
-(5) Keepthe electrolyte at a level above the tops of the separators.
+(6): For. further mformatlon_ on servmmg and mamtalmng storage
battenes, see the manufacturer s mstructmns
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4-1. Distribution Manholes. | ‘

a. General Safety. Before entering'a manhole, place ‘warning signs as
needed for protectlon of those workmg in and around the manhole, for
the drivers of vehicles and for pedestnans ‘Test for oxygen deficlency
and dangerous gases in the manhole before entermg If there is an
oxygen deficiency or any gas 'is entering the manhole, provide adequate
ventilation while workmg there. Smoking is not permitted in manholes.
Fall protection equipment and emergency rescue harnesses may be
required. Consult AFOSH STD 127-31 for fall protection guidance.

b. Preparing a Manhole Area. There are several devices used to
protect personnel in and around manholes, however, these devices are of
little value unless properly used. ,

(1) During the time that entrances at the sidewalk or street level in
manholes or vaults are open, suitable barricades, traffic cones, warning
signs, flags, and lights are placed and maintained.

(2) When working in underground manholes, traffic cones must be
used to guide traffic around the danger area. Great care must be
exercised not to obstruct traffic. In addition, a bhnkmg light may be
used on the traffic side of the hole, as well as sawhorse type bamcades v
around the hole.

(3) For sidewalk manholes and vaults the barncades must prov1de
pedestnans and onlookers positive protection against falling over
material or into the manhole. At night all open manholes must be
outlined with either flashing lights or nonflashing lights.

c. Removing a Manhole Cover:

(1) A manhole cover may welgh from 200 to 350 pounds. Two :
persons, each with a manhole cover hook, are required to remove a
cover. They are to lift with the leg and arm muscles, with the feet placed
so thatthey will be clear if the cover should be accidentially dropped.

(2) If snow, ice, or other surface conditions cause insecure footing
around the manhole cover, either clear the working area with a shovel
or broom or spread sand, or other suitable material around the cover to
ensure firm footing. Use a hardened bronze cold chisel to remove ice

-
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from a cover. A bronze cold chlsel w111 not produce sparks in stnkmg the‘
manhole cover:* s ‘
WARNING: - DO NOT STRIKE THE MANHOLE COVER WITH A

STEEL OR IRON TOOL.

"Donot use an .open flame or salt to thaw ice around or over the cover. An

open flame may cause an ‘explosion if a combustible gas mixture is

present in the manhole. ‘A salt solutlon, seeping mto the manhole may

contribute to. cable corrosion. Sink test holes into the ice to locate the

edge of the manhole cover. A line or cable locat.or is useful in finding
manhole cover locatxons when records are madequate or when marking

pomts are covered withice and SnOW. If the exact location of the manhole

is not known, a small channel may be cut from the outer edge of the

general location to the center of the area where the cover should be. If
the manhole cover is- 1cebound use enough hot water to melt the ice

around the edge of the cover.

(3) If the manhole cover does not lift readily, first check to be sure
the cover is not secured by a locking device. If a locking device is not
holding the manhole cover, loosen the cover by placing a block of wood

‘on the cover near the rim and stnkmg the wood with a heavy hammer.
Insert a manhole hook into: one of the manhole cover holes. Pry the cover
while the block of wood is bemg struck at several dlfferent pomts around
the cucumference of the cover. -

(4) Donotleave a removed manhole cover in a location where it will *
present a hazard. If the cover cannot be left near the manhole opening,
skid the cover to a safe locatlon If necessary place a warnmg dev1ce
near theremoved cover. = 7 "

(5) In a traffic area, the manhole cover 1s removed ina du'ectlon
that will prevent personnel from falhng into the path of traffic should
the manhole cover hook slip during cover removal. The removal position
must permit observation of oncoming traffic.'When possible, insert
manhole cover hooks in'the hook holes on the side away from moving
traffic. When this is not practical, insert the manhole cover hooks in the
holes which permit the cover to be moved in the direction of trafﬁc Keep
the oncoming traffic under careful observation. -

~ (6) Before removing a manhole cover, mark the cover and the frame
with a piece of chalk so the manhole cover may be replaced in its original
position. Improper -alignment . of the cover within the frame may cause
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considerable noise when vehicles cross over the covers. When the noise
condition does exist, place a thin layer of oakum (or similar material) in
the cover seat of the frame. Figure 4-1 shows the methods and steps for
removing a circular manhole cover.
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d. Reqmrements for. Two. Workers Whllefwork is;being, performed in
manholes or vaults, a lmeman must be available on the surface in the
immediate vicinity torender emergency assistance if required.

4-2. Precautions Taken Before Entermg Manholes or Vaults:

a. Determine Oxygen Ava11ab111ty No one is permitted in unvented
-vaults or manholes unless forced ventilation is ‘provided or ‘the
“atmosphere is found to be safe by testing for both oxygen deficiency and

the presence of exploswe gases or fumes. Provmons must be made for a
_continuous supply of air when necessary.

b. Area Inspection. Before starting work an mspectlon should be
made to determine if there are any dangerous condltmns such as burnt
or cut cables, loose or defectlve ladders '

c. Open Flames. Before using open flames in manholes or
excavations in areas where combustible gases or liquids may be present,
such as near gasoline service stations, the atmosphere must be tested
and found safe or cleared of the combustible gases or liquids. When open
flames must be used in manholes, extra precautlons must be taken to
provide adequate ventllatlon o

4-3. Ventllatmg Manholes. ‘There are three methods that can be
used to ventilate a manhole They are the forced air, sail, and natural
methods: . .

a. Forced A1r The forced air method is nothmg more than a power
blower, blowing air into the manhole. The blower hose is placed m,to the
manhole, forcing fresh air to circulate and oxygen deficient air'to be
forced out. This is the best method of ventilating a manhole.

b. Sail Method. The sail method (figure 4-2), is nothmg more than
ventilating the manhole by the use of the wind. A piece of plywood or
some other material is placed over the manhole. The edge of the plywood
facing the wind is lifted up until the plywood forms about 45 angle with
the manhole openmg The wind is thus trapped and forced into the
manhole, forcing air out of the manhole.

c. Natural Method. This method is simply takmg the manhole cover
off and letting the air circulate if it can. This method of venting a
manhole is least effective. One reason it is so ineffective is that a gas
heavier than air could lie in the bottom of the manhole and not rise out.



36 AFR91-12: ' 31 January 1990

Use thls way of ventmg a manholeonly as a last resort R RS
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4—4 Combustlble .or- TOch Gasesr )

a. Types. Since subsurface structures are subJect to the accumulatlon ~
of combustlble or toxic gases, they must be considered hazardous until
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proven:clear:by: test:or are:: ventllated :Combustible:gases  found in
manholes or vaults are usually natural gas or hydrocarbon fuels. Toxic
gases usually encountered are hydrogen sulfide, carbon dioxide, or
mangrove gas (southern coastal areas).

b. When to Use Supplemental Oxygen. Entermg a manhole with an
oxygen deficiency can cause sudden unconsciousness and death by

anoxia (blood starvation). Manholes containing less than 19.5 percent
oxygen are not to be entered w1thout a supplemental oxygen supply.

4-5. Testmg Manholes for Dangerous Gases. . TEST FOR LACK
OF OXYGEN, COMBUSTIBLE AND TOXIC GASES BEFORE
ENTERING ANY UNVENTILATED SUBSURFACE STRUCTURE.
These tests are to be conducted as soon as the manhole cover is removed.

a. Oxygen Deficiency Tests. These tests can be performed with a
safety lamp or an oxygen deficiency indicator. The safety lamp cannot be
used to indicate the presence of carbon dioxide. Operation of the
indicator instrument is.found in TO 33C2-17-1

b. Combustible or Toxic Gas Indicator:

(1) Colormetric Detectors. For the detection of "tox1c gases," one of
the simple effective colormetric detectors (color changes to indicate
concentration) may be used. Hydrogen sulfide can be detected at
concentrations as low as_one part in 1,000,000. These detectors can be
obtained commercially, however, the medical service bioenvironmentdl
engineer is authorized a universal test kit with which concentration of
‘carbon monoxide, hydrogen sulfide, and numerous other gases can be
determined.

(2) TBA5100 Combustible and Toxlc Gas Indlcator This unit is
portable and is used to measure the amount of combustible and toxic

- gases inthe manhole atmosphere.

4-8. Time Intervals for Test. WARN ING Do not enter a manhole

. until test results: indicate that the manhole 1s free of p01sonous or

combustible gases. =

a. Satisfactory Tests. Iftests made upon removing the manhole cover
indicate that the atmosphere is satisfactory, the manhole or vault may
be entered and worked in. Additional tests must be made when each
crew begins work; the time interval must not exceed 8 hours. When the
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manhole is covered w1th a tentfor.; tarpaulm, the:test: mterval must not
exceed 2 hours. Place the tent’ or tarpaulm 80 that an openmg is lett in
the covering for ventilation. - .

b. Unsatisfactory Tests. If more than the allowable trace of gas is
found on the initial test, ventilate the manhole or vault with a power
blower for a minimum of 10 minutes, then make a second test with the
blower running. If it tests satisfactorily, the manhole or vault may be
entered. Make this test away from the direct blast of the blower. If gas is
again found on the second test, continue to ventilate the manhole with a
power blower until it tests satlsfactonly ‘Work can then be started in the
manhole, provided adequate power blower: ventilation is continued.
There must be enough ventilation to hold the quantity of gas in the
manhole to an allowable value until the work has been completed and
the cover is about to be replaced. While working in a manhole being
ventilated with a power blower because: of previous gas detection, test
the atmosphere every hour. If the blower stops, leave the manhole at
once and do not reenter until ventilation has been restored and the

‘atmosphere tests satisfactorily. Operate the blower outside of the
manhole tent or tarpaulm L

4—7. Testmg After Manhole Has Been Pumped The removal of
water may permit gas to flow into the manhole. Make the test: just above

the opened duct. If a test mdlcates that gas is entermg, ventllate the'
manhole o .

4—8 Testing After Removal of Duct Plugs. Immedlately upon the
removal of the duct plugs, make a test just above the opened duct If gas
is entermg, ventllate the manhole SR

4—9 Rescue FromaManhole' : : '

" a. Mishap’ Occurrence. There-is always the pOSSIblhty that even
though normal precautions -are observed, there may:be an occasion
when personnel are overcome by gas or injured so:that rescue is
necessary. Rescue without delay :is ‘important;, however workers
engaged in rescue attempts must protect themselves. In cases of

asphyxiation or gas poisoning it is- advmable to ventllate with a blower
or wind curtain while preparing the rescue.- :
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= b. :Safety: ,Observance -All measures: of safety :should : be observed
There should be, if at all posslble, a helper present to help with the -
rescue before you gointothe manhole, but if no helper is available, you
should proceed with the rescue. There are many ways which a rescue
can be done. Described here are two ways that are effectlve

‘c. Three-Man Method: o

(1) Beforerescuinga v1ct1m, the rescuer must first know what todo.
First and foremost is arescurer’s own personal safety. .

(2) The rescuer must have two. ropes One must be tied around the
rescuer and the other tied around the v1ct1m ‘The minimum size rescue
rope is one-half inch in dlameter and at least the depth of the manhole
plus 15 feet.
~(3) Therescue rope should be wrapped tw1ce around the body under
the arms of the victim. Tie the rope with a bowline at the back of the
body. (See figure 4-3.) The, knot may be t1ed in front of the victim and
rotated totheback. =~ = -

(4) Rescue steps are as follows b :

(a) The rescurer’s helper should asslst w1th the rescue rope,
keeping it from becommg ‘tangled as the rescuer enters the manhole.
The rescuer carries the free end of the rope into the manhole and ties it
around the victim: The helper should be well-braced and ready, and at
the call of the rescuer, pulLthe victim from the manhole.

- (b) Once the victim is ready to be raised out of the manhole, the
rescuer should call to the helper to pull on the rope. ' As the helperipulls
the rope, the rescuer should assist by hftmg the v1ct1m as mut:h as
possible. .
(c) As soon as the v1ct1m is clear of the manhole, check for
stoppage of breathing and glve any first aid thatis needed."

d. Two-Man Method. This is a far. better method for both the v1ct1m
and therescuer. The smallest md1v1dual can rescue the largest victim.

(1) Use a manhole guard anytime manhole work isdone. =

- (2) Install a windlass handcrank on the top of the guard. Use about
25 feet of 1/2-inch rescue rope or-Polydak line. Keep system installed for
material handling operations and it will be ready if a rescue is needed.

(3) Wrap. the rope as shown in figure 4-3; however, PLACE THE
BOWLINE KNOT IN FRONT OF THE VICTIM. Thls allows the head to
lean back, keeping the air passage open. - -
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(4) Use wmdlass 10" ralse the v1ct1m untll buttocks clear manhole
rim Sty vheind n Wi

(5) Posxtmn v1ct1m w:th back toward opemng of manhole guard

Fimu'e 4-3. Rescue fmmaManhole. S (

(6) Tlp the manhole guard to allow the victlm to he on hls or her
back.

(7) CPR 1f necessary, should begm lmmedlately

4-10. General Hazards. In addltlon to gas or oxygen deﬁclencres
there are certain other hazards that also: require precautions:"

a. Entering or Leaving Manhole. Enter and leave manholes or vaults
only by means of a ladder, do not step on cables or cable hangers.

‘b. Handling Tools and Material. Do not throw tools or materials into
or out of manholes or vaults. Use canvas - buckets or. handlmes for
lowering and removing tools and equipment. -~

c. Low Voltage Energlzed Equipment. Low voltage (less than 600
volts) equipment is especially hazardous in or around subsurface
structures. Motor frames and equipment cases may be energized by
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electrical conductors.with frayed or damaged insulation. The faults may
occur only momentarily or may be prolonged through high resistance
grounding paths.. In either -event, .contact with these energized
equipment surfaces and the damp and well grounded floors and walls
often results in electrocution. Recommend that only pneumatic tools
and low voltage (24 volt) lighting systems will be used in maintaining

subsurface vaults and facilities. Flashlights are suitable sources of

lighting. — :

d. Clear and Tag Equipment. All equipment such as transformers,
network protectors, junction boxes and potheads must be considered
energized until the procedure for the clearing and tagging has been
followed. L

e. Insulating Barriers. When working in any place that brings a
worker in proximity to live parts, rubber blankets or other suitable
insulating barriers must be placed in correct position to prevent
accidental contact. ) : |
4-11. Work on Primary or Secondary Cables:

a. Determine Primary Cable. The. external appearance of primary
and secondary cables’is often similar. For this reason, before starting
work, a very careful check should be made of duct location and tag
numbers. Any errors found in the tagging of cables or in the manhole
records or maps should be-immediately reported to the supervisor and,
work should not continue until authority is given by the supervisor.
* Under no circumstances should an identification tag be removed or
placed on a circuit without direct permission from the supervisor.

b. Secondary Cable. After.the cable has been deenergized and
grounded at the source, the secondary voltage of any transformer fed
from the same feeder cable should be checked when possible. The cable
must be grounded on the other side of the work location. |

c. Testing Cut Cables. If a cable is to be cut, it must be tested first to
be sure it is dead. A good method is to use a wire tong or C-clamp device
attached to a hot stick. The clamp, which has a sharp point on the screw
end, can be. tightened and be caused to penetrate to cable sheath and
contact conductors. The use of a pike pole is also widespread for this
operation but should be avoided as the pike does not have the rating ofa
hot stick. The pike pole would never be considered for overhead work so
it shouldn’t be used for underground work in this manner. A temporary
ground should be placed on the cable before splicing takes place. This
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allows the dissipation of any capacitance charge and helps to ensure the
cable is deenergized. During the cutting operation primary rubber
gloves, hard hat and safety glasses must be worn for protection in case of
capacitance discharge flash.

e

£y
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A v»...l»,—g' ;Arl.‘,uif’Chapt’ers S e
" OVERHEAD DISTm;BU'rmN | SYSTEMS

5-1. Distribution Poles. L S

a. Pole Handling. When poles are to be handled (settmg, pulling,
hauling, unloading), a minimum of two employees is required. If
unloading occurs a night, adequate hghtmg must be provided.

b. Unloading Poles. Unloading of poles from trucks can be done safely
if done properly. The principal objective is to unload poles so that none
are broken and so that the poles do not roll onto any of the workers.
There are several methods which can be used to unload poles but they all
involve a few basic prmclples The methods can be varied to suit the
gituation and are safe if these principles are followed. Refer to. AFOSH
STD 127-51 for safety guidance concerning outside cables and poles.

(1) Before starting any work, inspect the load for any dangerous
situations such as weakneSS or breakage of binding wire, stakes, and
other fastenings.

(2) Skids, manila or wire rope lines and slings (preferably 1/2-;nch
or 5/8-inch wire rope) must be thoroughly inspected to ensure they are
strong enough for use in unloadmg poles.

(3) Place askid on the side of the truck on which poles will unload.

(4) Bind the poles in some fashion to secure them while the stakes’
and binding wire on the unloadmg side are being removed or cut.

(a) Onemethod involves the use of two trucks each equlpped with
a winch. Where such equipment is available, the winch lines can be
drawn over the load of poles and anchored in vacant stake holes near
each end and on the unloading site. By taking up on the winch lmeS, the
poles will then be secured.

(b) If two trucks with winch lines are not available, then the
poles may be bound with two or three guy wires. These guy wires should
be anchored to vacant stake holes on the unloading truck with one near
each end and perhaps one in the middle. The guy wires are then fastened
to an anchor, winch line, or to the truck itself on the back side. they are
then cinched up tightly using the winch or coffing hoists.

(5) The supervisor must determine that all persons are safely in the
clear before binders or stakes are cut. Using only two people working
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together, remove all standards on the.unloading side of the truck except
the one nearest each end. With all slack taken up in the two winch lines
or (depending on which method is being used) binding guy wires, let one
person stand beyond the load or under the truck for protection and cut or
remove the two end standards. Binding wires will be cut with long-han-
dled wire cutters. NO ONE WILL BE PERMITTED TO CUT BINDERS
FROMTHE TOPOFTHELOAD. . - A |

(6) If a winch line (or lines) is being used, the winch can then be let
off gradually and the poles permitted to roll off without undue breakage.
If a winch is not available then a handline must be attached to each of
the guys just above the point where it is.to be cut and the handline
snubbed off toa tree or post this will prevent the free end of the guy wire,
after being cut, from striking workers and will permit the poles toroll off

- more easily.

(7) Any poles remaining can be removed by two persons using cant
hooks and working onthesamepole. .~ -~ = . S
(8) Once on the ground the poles can be positioned by the use of cant
hooks. Special precautions should be taken while using the hooks.
(a) Hooks must be sharp and well protected when not in use.
.+ (b) The hook bolt must be inspected occasionally to detect wear.
When a worn hook bolt breaks in use, a sudden and severe fall can re-
sult. . .o .~ G ey
- (c) Injuries may result when. the handle breaks or the hook
comes out. Therefore, make sure the loose hook is firmly set in the pole.
(@) The cant hook is a one-worker tool and frequently breaks
when two workers double up. If the job requires two workers, two hooks
o (e) Before moving the pole, make sure that there are no tripping
hazards behind theworker. : e
- . (D). Stand so the pole is rolled away from: the worker. Pulling to-
- wards. you can allow the.pole to roll.on a foot or even crush a leg. Also
watch to see that the pole does not run up.a hump, as:the pole could run
back while the grip and position of the hookis changed... . .. .. .
. -¢..Transporting Poles: .| B e '

- (1) Poles must be held secur lyontruCksto make sure that binders

will notbe released duringroughgoing.. . - ;.. ... -
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«Y(2)A red flagbydayanda red hght by night mustbe attached to the
: end of poles. The red light must be visible on bothsides andrear. ~ &

- d. -Pole Treatment Hazards. To avoid creosote burns, the following
precautions must be taken when handhng creosote-treated poles and
timbers: -

(1) Keep skm protected by wearmg a long sleeve shlrt Keep neck
covered with a collar or handkerchief. Wear gloves to  protect hands.

(2) Never rub the eye or wipe perspiration from them with hands or
with shirt sleeves which have been exposed to creosote Eye protection
should be worn.

- (8) Where direct contact mth creosote is apt to occur, the hands,
arms, and face may be rubbed with petroluem jelly or cold cream. When
-gkin contact with creosote is made, first aid treatment should be ob-

tained.
" (4) The above applies when ground line treatment of poles is in
progress. Compounds with trade names such as Osmose Plastic, Pol-Nu
and other compounds must be handled with the same care as creosote.
This also applies to other types of treatment matenals

e. Digging Holes: ‘

(1) The digging of holes.does not involve any great hazard but does
contribute to a great number of minor injuries such as eye injuries from
flying dirt and rock; blistérs on hands from use of tools, which can be*
partially eliminated by using gloves; foot and leg injuries due to falls

from tools left too close to the hole, partlcularly shovels that have been
" left turned up instead of down.

(2) Cover all open holes and deadman anchor holes as soon as dug.
Hole covers must be at least 30 inches in diameter. They may be made
with 1-inch lumber w1th two cross braces of lumber not smaller than 1
by 4inches.

--f. Setting Poles. The choxce of method touse in settmg poles ‘s deter-
mined by the eqmpment and number of personnel available, the lc ‘ation
of the pole, and the size of the pole. Regardless of the method selc «cted,
observe the following precautions: - - e

(1) The supervisor must not under any c1rcumstances assmt in the -
setting of poles, but must give attentlon to ensunng that the work is
being safely and correctly performed | .
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w«i+ (2)- Before setting:a pole,;remove:all tools and other material from
around the hole: Lay all digging bars and-shovels on the ground at a
reasonable distance. Never leave digging bars or shovels protruding
from theground. - : » S S et
(3) When ready to set the pole, arrange to have one person give all
instructions andsignals. =~ o -
(4) As a pole is raised, always assume that there is a danger of
something breaking. Keep all personnel not involved in the operation
away from the base of the pole and at a distance of not less than the
length of the pole being set. ; ’ .
- (8) Never climb a gin pole while it is being used to set another pole.
(6) Never climb a pole that has just ‘been set until it has been
backfilled andtamped. =~ o oo
(7) When setting poles with blocks and gin pole, be sure that all
. ropeslings are in good condition. Wrap the sling in such a way that there
will be'a turn on the pole for each sheave in the block being used and an
+ extra turn to keep the sling from slipping on the pole. Attach the hook to
as many turns in the sling as there are sheaves intheblock.
_{8) Gins must have sufficient teeth to accommodate the smallest
pole. ~ ~ o
.. (9) Where side guys are used in sefiing poles or structures, they «
must be attached to pencil bars driven into the ground. Tie lines o other
guy wires must never be wrapped around the worker’s bodies.
g. Pike Pole Method of Setting Poles: e
(1) When erecting poles by piking, at least three experienced per-
sons must be used in addition to the supervisor; one handling the butt of
the pole and two piking the sides. Other persons used in this work must
be thoroughly instructed as to the hazard of their work. Two legged
"Dead Men" must be used in all cases possible and the supervisor is re-
sponsible for making sure that these tools are always in good condition.
(See table 5-1.) S :
(2) Pikes mustnotbe used in combination witha winch. .
. (3) Be sure crewmembers have a firm footing ‘before lifting on
pikes. The pike must be driven into the pole and held firmly at all times
toprevent its falling on workers. TSR o R
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TABLE 5-1 Average Slze of Crew Requlred ‘to Ralse Pole by

Plkmg kg iRt S 1A SRt
Pole Length ‘ Crew ‘~'No. of ’ : No. of No of Butt
: inF C e Si | P_ikers& - Jinnyman Men
26 3 1 |
30 4 T 1
3% 5 ,,1
50~" 8 1

(4) The end of the p1ke must ways ‘be held in the palm of the hand
Llftmg must be from the shoulder with the face toward the pole being
piked.

A h Pole Settmg Truck: G

Q) Pole settmg trucks must be posrtloned when poss1ble 80 that the
.metal portlons of the boom wrll not be dangerously close to energlzed :
conductors.

.(2) Where work is bemg done and the boom or pole to be set or re-
moved i is in close proximity to energlzed conductors, all personnel en-
gaged in the operatlon must stay clear of. the truck. The truck must be
grounded or considered as energized and must be barricaded. The truck
operator must be msulated from the ground when operatmg the con-
trols.

(3) A safety pole guard must be mstalled on the ground before set-
tinga pole in an energized line. By wearing primary rubber gloves and
sleeves and making use of dry rope and cant hooks near the butt of the
pole, it can be guided safely into the hole. Persons not wearing the appro-
priate protective equipment must not touch any pole which is being set
in an energized line. Chmbers and tool belts must be removed before
: attempting to set poles. :

(4) The truck operator must stay at the control and not leave them
untll the motor is stopped or theload is in a secured position.

(56) - Only:ONE person is to give signals which are thoroughly under-
stood by all and any relaymg of slgnals are done only by demgnated per-
sons.
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« 'i..‘Removing Poles and Equipment: < ;i hede el T Y

(1) The dismantling of poles is a hazardous operation that must not
be overlooked, as a great many people have been fatally injured or per-
manently crippled from such accidents. The following methods must be
strictly followed. All poles must be guyed at least three ways by means of
guy ropes before any work proceeds on the pole. This is done by: ‘

~_ (a) Making two turns around the pole with a sling and tying se-
curely.’ o : - : :
(b) Tying three guy lines around the sling at the proper angles.
(c) Snubbing off securely by means of pencil bars driven into sol-

id ground or by any other substantial snub. = .. :
~* (2) Where trucks are equipped with an "A" frame, the truck can be
backed up to the pole to be dismantled, tied off at the top by the winch
line and the butt tied to the truck or pencil bars. - |

j. PoleClimbing: - T
(1) After arriving at the job and before starting work, all workers
must inspect their body belt, safety belt, climber, and other tools.

- (2) Before attempting to climb a pole determine by inspection or
test that the pole is safe to climb. Poles must be tested for rot at the
ground line, PIKES 'ARE NOT PERMITTED FOR SUPPORT WHILE
WORKERSAREONTHEPOLES. - g

(3) Before going up a pole, determine the conditions on the pole and
their relation to the job. : o e :
- (4) When choosing the climbing side, make every effort to avoid
weather-checks, knobs, knot holes, rotten spots, and places which have
been cut badly by the gaffs of worker’s climbers, nails, metal signs, and
so- forth so that the climber does not "cutout.” When: the poles are
- stepped, make use of such steps in climbing. The climber should not use"
the side of the pole where the ground wire is attached. Workers must
~avoid standing on mail boxes, telephone boxes, fences, crossarm braces,
and similar objects. Workers must not use crossarm braces, secondary
racks, conductors or insulator pinsashandholds. =~ = :

- (5) When climbing ice-covered or slippery poles where it is difficult
to keep hands from slipping from the pole and causing a fall, place the
safety belt around the pole before climbing is started to let the belt, in-
stead of hands and arms, support the weight. At times it may be neces-
sary to use a second safety belt, such as when climbing above crossarms.
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+1(6) 'When a pole is raked or. leamng, the chmber should use the up-
'per side if possible.:: P

NOTE: - The. practlce of racmg up and coastmg down poles is posltlvely
prohibited. -

- (D When two or more workers are ascendmg a pole the second per-
son must not start climbing until the first one is in a safe posmon or,
‘when descending, until the first one is on the ground. ,

(8) Ordinarily, no worker is to work directly under another worker
on the same pole, except in emergencies. When this condition is neces-
sary, take extreme.care to prevent tools or other obJects from bemg
dropped on the worker below. : o
o. ~(9) After.arriving at the workmg posltlon, the worker should put
’the safety belt around the pole or other suitable support and visually
ensure that the strap is properly caught in the D" rmg before trustmg
any weight tothe belt. -

(10) Do not attach safety belts to msulator pms, crossarm braces,
span wires, guy'wires, or-around crossbeams beyond the outside pin. Do
' not allow either end of the belt to hang loose when ascending or descend-
inga pole or structure Both ends of the safety belt should be fastened to
the"D" nng S

(11) Lmemen must not attach metal hooks or other metal dev1ces to
body belts. Metal chains. and keepers should not be used. Use leather
. straps or rawhide thongs with hard wood or fiber keepers. Care must be
taken to.prevent the snaps on the safety belts coming in contact with
anything that. may open .a.snap-and thus release the safety belt. The
tongue of the snap on the safety belt must face away from the body.

-(12) “Technicians’ belt tools must be secured so that they will not fall
out of the tool belt. Carry:a minimum number of tools in the belt. Keep
all other tools on the ground until they are required and then raised by
means of a material bag attached to a handline. If a tool is too large tobe

safely raised in this manner, it should be raised by means of a handline.

' (13) Carry handlines.up‘a pole uncoiled, the end attached to the rear
of the technician’s body:belt:'When climbing with a handline, take care
to prevent the line from fouling on any pole attachments.

- (14)- A separate compartment:should be provided for storing rubber
gloves and other rubber goods, and should not be used for any other pur-
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~;1:(16) -All s’igns::must\bg:sremoggd:before the.technician climbs or does
any work above them on a pole to which they are attached. Where street
signs are removed they must be replaced after all work is completed. Itis
not desirable to have any kind of signs on poles, but there may be times
when it is necessary for street signs to be placed on them. o -
(16) If a fence post, sign post, or pipe standard is located near a pole,
climb on the opposite side. Use good judgement in this matter. It may be
necessary to cover the post.or standard to provide the degree of safety

5-2. Working on Towers. Technicians may ‘be'required: to climb
‘towers to work on obstruction lights, marker lights and similar devices.
Before climbing a tower the situation must be surveyed to get a good
idea of what work is to be done and where the climbing will take place.
The general rules of paragraph 5-1j should be followed. The great major-
ity of falls from towers is due to slick work gloves or slick shoe soles. Ice
or wet weather conditions increase the hazards. You must always make
sure that your gloves and shoe soles are in good condition and free from
grease or other inhibitors. Rough cord sole shoe or boots are recommend-
ed for tower work. Careful inspection and attention must be given the
safety belt’s condition and positioning, as the steel will cause it to wear
out or break due to a cutting action. Climbing safety devices must be

used wheninstalled. =~ =~ =~ o -

5-3. 'Crossing From One Side tothe Other ona Structure: |

‘a. Crossing Timbers: Workers must'never ‘walk on or across either
single or double timbers in station structures unless there is some way
to hold on for additional support. When inspecting middle phase insula-
tors and it is necessary to climb half-way across an arm to get to the
work, the worker may climb the rest of the way across, provided that,
where practical, the safety belt be kept strapped around the timber as a
safeguard. Where it is simply a matter of getting from one side of the
structure to the other, the technician must descend tothe ground and go
up another pole unless there are adequate handholds and adequate
clearances toliveparts. ... . . .. . = .

'b. Crossing Open Air Switches. Under no circumstances is a techni-
cian to cross through an open air switch, one side of which is energized.
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Energlzed portlons of the structure must’be blocked off w1th bamers |
and, if advisable, an employee should be statloned to watch for workers
approaching the danger zone. ‘

c. Balancing Support. Workers must not hold onto air sw1tch arcing
horns to steady_ themselves m walkmg tlmbers, as these horns break
easilyanda fall mlght result .

- d. Chmbmg ‘H-Frames. On 11ne H-frames, chmbmg across the
crossarm must never be done with the line energlzed

- Climbing Devices: :
a. Chmbers Accidents resultmg from pole chmbmg can be reduced if
a few simple rules are applied. Although most cutouts are due to im-
proper climbing techniques, a large number are due to improper care
and maintenance of chmbers Well cared for chmbers are safer and also
reduce fatigue. o SR S
(1) The following precautlons must be observed when uslng, stor-
ing, and transporting climbers. ‘
(a) ‘Each worker must be equlpped w1th a pa1r of well adJusted
chmbers, and should not use another’s.” o
(b) When climbers are bemg stored they must be wrapped in
pairs and fastened with their straps. : 1
(c) Treat the leather straps with neatsfoot 011 to keep the leather
pliable and soft. Straps should be inspected frequently and maintained
in good condition at all tlmes Straps which cannot be properly repaired
should be replaced 1mmed1ately
(d) Theuse of pads is suggested. They must be mamtamed in sat-
1sfactory condition and be replaced when they become worn. |
(e) While climbing poles, workers must be careful to put the gaffs
only into sound wood and to avoid all knots, loose wood, checks, cracks,

‘decayed spots, nails, ground wires, and similar hazards.

(f) When it is necessary to climb ice or sleet covered poles, spe-

" cial care must be taken to seat the gaffs in the wood of the pole securely

(g) Stepsshould be used where provided.
(h) In’ workmg on a pole; a' worker must be careful when using
climbers to avoid injury to others who may be workmg nearby.
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i), Never wear: chmbers ‘when working -on. the.ground, while
travelmg m a velucle, when worklng ona ladder, or on a stepped pole
when the steps can be used mstead .

() Don’tusethegaffasa lever or pry

(2) Climbers must be mspected before each use to detect nicked or
dulled cutting edges on the gaff. Check them immediately if damage is
suspected after striking them against hard objects such-as pole hard-
ware or nails. Upon receipt of the climbers, and at least weekly there-
after, the worker should inspect the chmbers, assoclated straps, and
pads for the following: :

(a) Loose gaff.

- ~.7.(b) Nicksand depresslons in the gaﬁ'
.. (c). Ridge of gaﬁ' for ahgnment
- (d), Dull gaffs. . .
... (e) Brokenor dlstorted gaﬁ' pomts
" (D Broken, loose leg or foot strap loop | .
.. (@) Excessively ‘worn, cracked, or.torn straps and pads
" (h)’ Enlarged buckle holes mthe straps ‘ R
-7 () Brokenor damagedstrap buckles B :
"+ "(j) Fractured orcracked’ leg 1rons and stlrrups "
(k) Excessively worn stn'rups s L
+ (1)’ Fractured legi iron sleeves i : |
(m) Broken or loose rlvets and screws on sleeves and straps

(n) Defective strap rings." \ ,

. (o) Brokenor damaged loop cllp-on straps

(p) Gaffguards, ifnotin good condition.,

- (@) Improper length of gaffs. ‘

When any of the listed conditions are revealed and cannot be readlly
repalred new chmbers, pads or straps must be secured

(3) Restore damaged or dull gaffs to’ original’ shape by filing and
honing (see figure 5-1). If gaffs cannot be: restored, replace them. There -
are three methods that can be used to determme if gaffs are properly
sharpened: .. ..

(a) Gagmg Thls method 1s used to determme the length ‘width,
and thickness of the gaff and proﬁle of the point. Reference lines are
scored on the gage with slots provided to determine if the gaff length is.
satisfactory. Most gages also prov1de a contour test to determine if the

A SR




AFR 91212 - 81 January 1990 - | 53

point is properly curved. Opemngs are prov1ded for determlmng if the
point is too keen. Each manufacturer makes a’ gaff gage to be used on
their climbers. Gaff gages are, therefore, not mterchangeable Manufac-
turer’s instructions should always be used if available.

1. The "thickness" slot in the gage is used to measure the
thickness of the gaff at one-half inch from the point. These measure-
ments are made with the outer ridge of the gaff resting flat against the
part of the gage contammg the scored- lines. If the point of the gaff ex-
tends beyond the farthest line, the gaff is too thin. If1t does not reach the
nearest line, then it is too thick.

2. The "width" slot onthe gage is used to measure the width 1/2
inch to 1 inch from the point. The same methods and reference line are
used in measuring for thickness. The minimum length reference line is
provided, intersecting the thlckness measurements to determme if the
gaff meets minimum lengths -

(b) Plane Test. This method ‘may be used w1th the gage or in-
dependently if the gaffs are sharpened by. machme process The test is
made by using a soﬁ', board to determme if proper: sharpness has been
reached.

, 1. Place the chmber with the gaﬁ' side down and parallel to the
board without applying downward pressure above the gaff. Push the
climber along the board. If the gaff is properly contoured and sharpened,
it will dig into.the wood and hold within approxlmately 1 inch. If the
climber contmues to ghde along the board for more than 1 inch, addi-
tional honing is re_qulred ) |
. 2. After the "plane test" has been made, it can be
supplemented by applymg a cutout test. Jab the gaff into the board at
about a 30-degree angle for approxlmately one-fourth inch. Bnng the
; leg iron down agamst the wood while applying forward pressure--one
hand holds the leg iron and the other holds the st1rrup Ifthe gaff cuts
out within 3 inches, it is improperly sharpened.
(c) Pole Cutout. After climbers have been machlne sharpened or

gauged (and as oﬁen as requlred thereafter), the gaffs may be tested on a
pole o
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CROSS
. SECTIONAL -
.. NIEW OF POINT. . .

Flgure 5-1. Companson of Correct and Incorrect Gaff Shapes.
1. Putonthe chmber to be tested w1th only the foot strap fas-
tened, and place the hand between the leg and the pad with palm toward
the pole. With the leg ata 30-degree angle, jab the gaff about one-fourth
inch (in depth) into the pole, about 1 foot above ground level. (See figure
5-2 )

‘ 2. Apply enough pressure downward on the climber to hold the
gaff into the pole and maintain the same penetratlon thle in this posi-
tion, use the other hand to maintain balance and move the knee toward
the pole until the strap-loop of the leg iron rests agamst the pole. Gradu-
ally exert pressure (stralght-downward) with the foot still maintaining
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pressure against theipole’ thh ‘the knee. A 'properly sharpened and
shaped gaff w111 cutinto the pole and hold within 2 1nches T

Flgure 5-2 Pgle Cutout Test For Gaff e
"7 (4) Sharpening Climber ,

(a) Honing gaffs mth a poc ket-sme, smooth carborundum stone
isall thatis necessary for machme-sharpened climber. (See figure 5-3. )

Flgure5-3 HomngaGaff Ak
 (b)-If gaffs cannot be restored-to a satlsfactory condltlon w1th a
hone in a short period of time, they must be returned for machine-
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sharpening: or: replacement. :The shortest:length:of gaff:permitted is
1-1/4 inches as measured on the undersides. (The average life of a pair of
climbers is 6 years or by the time both gaffs have been replaced twice).

(c) Two tools are required for field sharpening other types of
gaffs: A file and a pocket-size, fine grit carborundum stone. The file
should either be a bastard mill file or a standard smooth file.

(d) For sharpening the gaff to proper thickness, file the metal
from the flat innerside of the gaff. Care should be used to prevent notch-
ing the leg irons or stirrup. Forward motions, toward the point and down
to edges of the underside of the gaff should be used. Do not allow rocking
~ motions of the file because. this will round the edges of the gaff. After the
proper thickness has been reached, the underside of the gaff should be
straight to within one-sixteenth inch of the point, then rounded slightly
toward the ridge of the gaff on a radius of one-fourth. Additional sharp-
ness may be secured after filing by dressing the underside and rounded
portion of the tip with the honing stone. Burrs along the edges should
‘also be removed with the stone.

(e) The outer ridge of the gaff should never be filed, For securing
proper width, the file may be used on the rounded portlon Strokes fol-
lowing the contour of the gaffshould be used. " :

® To protect the gaffs, use ‘gaff guards when climbers are not.
being used. They must also"be used when other tools and matenals are
stored or transported along with the climbers. |
NOTE: CLIMBERS MUST NEVER BE STORED OR TRANSPORT-
ED WITHOUT APPROPRIATE GAFF GUARDS.

(5) Maintenance of Straps and Pads:-

(a) Pads and ‘straps will last longer if they are cleaned periodi-
cally (see TO 00-25-245). Leather may be cleaned by wiping the surface
with a soft, dampened cloth or sponge. After the surface has been wiped,
a neutral soap should be worked into a good lather with a clean cloth or
sponge, then wiped clean. A good lather should be achieved with saddle
soap, then w1ped clean.

(b) After cleaning, and whlle the leather is st111 damp, apply a
good leather dressing or neatsfoot oil.-

: 1. Do not use excessive dressmg and do not apply mthout ﬁrst
cleanmg the leather. . : SRR : .
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20 After the leather hasidned for at’ least 24 hours m a cool
locatlon, wipe off the excess dressmg w1th aclean cloth; "
3. Nylon or layered straps must be cleaned w1th an approved
solvent. -
b. Safety Belts (Refer to AFOSH STD 127-31 for add1tmna1 guid-
ance.)

(1) Workers must use thelr belts and safety straps at all times when
engaged in handling wires or apparatus on any pole, tower, or structure.
Before a worker throws weight on the safety strap, determine that the
snaps and fastemng are properly engaged and secured. The only safe
method to determine that the snap is securely fastened in the "D-ring" is
to look each time. To rely on the sound of its snap, its feeling, or by lean-
ing back for a test is dangerous, as the snap may be caught in something
ather than the "D-ring" and twist out. Workers must not fasten both
safety belt snaps in the same "D-ring" toreach further out; either use an
extension or take time to let the safety strap out if possible. Do not snap
only one end of the safety strap onto a "D-ring" and the other end onto a
pole or structure. ..

(2) Do not drop one end of the safety strap whlle workmg aloft w1th
others, or climb or descend w1th oneend unsnapped from the "D-ring."

(3) Special care must be exerclsed when placmg a safety strap
above a crossarm or tlmber where the pole does not extend well above
such. Take care to see that the strap does not shp over the pole top Keep
strap more than 1 foot from pole top 1f posmble o ”

4) InspectmnandCare W R |

(a) Each day before usmg a belt make sure that 1t shows no de-
fets. ., -
" (b) Ifa belt is accldentally cut dlscard it 1mmed1ately
(c) Neverpunchextra holes in'abelt or strap. - o
- (d) Wipe the belt off w1th a clean rag after workmg in rain and
Snow and allow it to dry at room temperature R
- (e) Neverexposea safety belt to excessive heat.™ : '
(f) Belts should never be dropped or thrown from an elevation to
theground.. =
~ (g) Belts’ should be stored in spec1al compartments or bags, or
- hung on a rack-so that contact w1th hardware or sharp tools w111 be
avoided. T
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-(h) Inspect all.safety belts ‘thoroughly: every 6 months in accor-
dance with AFOSH STD. 127-31 and TO 00-25-245. Leather belts should
be given a thorough treatment of neatsfoot oil every 30 days. DISCARD
ANY BELT AT ONCE IF THERE IS ANY DOUBT OF ITS SERVICE-
ABILITY.

(6) ANSI Al0. 14-1975 and the Natlonal Safety Councll mdmate
construction must be: extheriof ‘webbing or-leather:(modern web belts
have leather pad coverings for comfort) Webbmg oﬂ'ers some advan-
tages over leather:

(a) Webbing is superior for any safety belt whlch may be called
upon to take an impact load.

(b) Webbing has three to four txmes as much resxstance toimpact
loading as the same size of leather. .

_ (c) The leather belt w1dth has no eﬁ'ect on 1ts strength at the
buckle o .

(d) Leather requlres speclal care and treatment to retam its
strength; webbingdoesnot. =
' (e) Only a leather expert can tell by wsual inspection w1th any
accuracy the condition’ and strength of leather Webbmg can be judged
more accurately by wsual mspectlon o

5-5. Handlines'and Tool-Buckets '

‘a. Using Handlines. When any work 1s to be done on a pole, tower, or
structure that necessitates the raising or - lowering of material or where
the worker is subject to any unusual hazard, a handline or sheave line
must be taken up and securely fastened. Precaution must be taken to see
that the line does not become fouled or caught by a moving vehicle. The
size of the rope to be used is determmed by the kmd of rope and work to
be performed.

'b. How toUse Handlmes Tools msulators, and other matenals must
not be thrown to or from the worker on the pole or structure. Small items
of hardware and small tools other than 'belt tools will be raised and
lowered by means of an approved canvas tool bucket. Large items must
be tied securely to the line. Workers must never attempt to carry wires

up the pole that have been strung on the ground. The following are some -
rules and recommendations when using handlines: -
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30(1) Workers ‘must not.stand. where.they. mlght be struck by: tools or
matenal accidentally dropped.-Should obJects be dropped, the workers
should" shout "headache" as a warmng to attract attention of ground
workers. -

(2) Handlines should always be dry and must not have wire rein-
forcements. Handhnes must be at least twice as long as the height of the
highest “crossarm’ for" ‘the work "at hand ‘Do not use metal on any
handline, except for the use of a standard hook of not more than 4 inches
in length

" (3) Where it is necessary to connect two handlmes permanently by
spllclng, do not use metal, wire, or clamps in makmg the splices. :

(4) Knots, friction tape, cord, or marline must not be used in joining
the two parts of the lme Sphces should notbe bulky

(5) Serve or sear each end to prevent the strands from unravelmg
Handlines must be at, least one-half inch in dlameter A handlme must
be strong enough tosafely lower a person from apole. .

(6) Handlines with worn or frayed parts must be scrapped imme-
d1ately and replaced with handline in good condition,

()] Handlmes must be carried up pole uncoiled and attached to the
back of the body belt. When a worker is chmbmg with a handline, care
should be taken to prevent the handhne from catchmg on. pole attach-
ments. .

, (8) Handlmes must not be pulled over sharp bends, sharp edges, or
surfaces w1th spllnters

9) Handlmes must be kept free from solder, 01l and grease, snarls
and knots o

- (10)- When not 1n use, handlmes must be rolled up and stored in the
truck
NOTE: . This does not. apply to handlmes that are bemg dned out.
'Handlmes mustneverbe permltted tolie on the street or highway.

(11) Where handlines are being served out on the poles, at least one
crewmember must be stationed at a safe distance from the base of the
pole to take care of the loading and unloading of the handhne, and to see
thatthe ends are kept free from all street traffic. - L

(12) Handlines must not be stored while they are wet.
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5-6. Tag Lmes. «In raising ‘or: lowermg tools or material, obstacles
such as crossarms or protrudmg ‘construction are ‘often’ encountered.

Tag lines are recommended in such instances. A tag line is usually a
rope attached to the item being moved in such a manner that workers
pulling on the rope can guide it away from the obstacles. Safe clearance
can be maintained, and efficiency and personnel safety are increased.

Tag lines must be of a nonconductive type when used near energ1zed
equipment. ae

5-7. Care and Inspection of Rubber and Other Protectlve Eqmp-
- ment(alsosee AFOSH STD 127-31):

a. Care and Inspectlon Line technician rubber protectlve equlpment
is used for personal protection and a serious personal i mJury may result
if it fails in use. The ANSI/ASTM specifications for in-service care of
rubber protective equipment stress visual inspection in the field as an
important requirement in providing protection from electric shock.

(1) Rubber protective equipment manufactured of Type I natural or
polyisoprene synthetic rubber is subject to ozone and corona deteriora-
tion. Salcore equipment made of Type II elastomenc compounds is not
affected by this particular deterioration. = - : -

(2) Line technician rubber protective equlpment may be subJect to
chemical deterioration and possible loss' of msulatmg properties after
prolonged exposure to ozone, heat, sun, oil and grease, or general weath-
ering. Therefore, in addition to regular electrical:tests and visual in-
spection for physical defects such as holes, tears, punctures and cuts, it
should also be visually inspected at're'gular intervals for signs of possi-
ble chemical deterioration. These signs are: corona cutting, ozone or sun
checking, texture changes such as swelhng, soﬂ'.enmg, hardening, or be-
coming sticky or inelastic.

(3) Because of the potential loss of electncal resistance due to re-
version or other deterioration; equipment should be w1thdrawn from
service upon the first indication of chemical deterioration. '

b. Specification References. The protective equipment is manufac-
tured and color code labeled in conformance with ‘applicable:
ANSV/ASTM specifications' which include maximum use voltages and
in-service inspection and retest requlrements Speclficatlons on rubber'
protective equipment are as follows: - I
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ANSI/ASTMD120 T T T
Rubber msulatmg gloves m
ANSI/ASTM D178» S T ?,‘"‘ff
Rubberinsulating smtchboard mattmg
ANSIVASTMD1048 L
Rubber insulating blankets e
ANSI/ASTM D1049 i ‘, Li ;k 43}5’« Vi E AT "
. Rubber msulatmg msulato Vers: TR st
ANSI/ASTM D1050. phptocd omie b e ~
Rubber msulatmg lme hose : :
ANSIASTM D105L . . ;
- Rubber msulatmg sleeves S
ANSI/ASTM F478 . o gy FERRNRLI
- In-service care of msulatmg lme hose and covers I s
ANSI/ASTM F479.. Ce i i abie
In-service care of msulatmg gloves and sleeves
NOTE: - ASTM.: publication. PCN#06-411001-20 ASTM Speclﬁcatlons
For Electrical Protective Equipment For Workers, is a compilation of all
specifications in one booklet. Copies of individual specifications and the
booklet may be obtained from ASTM, 1916 Race St., Philadelphia, PA.
19103. »
-¢. Color Coding Standards Proof copy, color, code, and voltage rela-
tionship based on AN SIIA'STM specifications for. personal msulatmg
rubber protectlve equlpment are shownin table b-2. : ,

TABLE 5-2 ANSI/ASTM Codmg of Personal Insulatmg Rubber
Protectlve quupment N

ANSI/ASTM "ANst‘s'rM‘ L
e Po Nommal :
YETT f;Max Use : i

Yolt,,age—AC : h Conventlonal
COLOR. ASTM . o e Wk
CODE . - CLASS AC DC PhtoPh Phto Grd Posltlon
Red. - 0~ 5000 20 000 +1,000 - .+ -600..: Structure or

White 1 1oooo 40,000 7500 - 4,400. Basket
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Yellow- 2 20,000 50,000 17,000 310, 000

Green 3 30,000 60,000 26,600 - 15, 000*15 ,Electncally

Orange 4 40,000 70,000 : 36,000 ' 20 000 “Isolated
' "' Basketor-
©.2 1 Platform -

d. Suggested Issue. Each worker should be eqmpped w1th a palr ‘of

insulating rubber gloves, leather protectorsisized tomatch; a glove bag
to carry and store them, and a squeeze bottle of dusting powder An extra
pair of gloves is required for retesting a program.

(1) Rubber gloves are made in hand sizes 9 through 12. Lengths are
11 inches and 14 inches for low secondary voltages; 14 mches, 16 mches
and 18 inches for primary voltages.

(2) Leather protectors should be 2 inches to 5 mches shorter than
rubber glove length, dependent of maximum use voltage. The difference

may be less for protectors with rubber cuffs. For Classes 1 and 2, protec-

tors match rubber-gloves size for size. Classes 3 and'4 require larger
dimension protectors made speclally to match Classes 3 and 4 rubberr
gloves size for size. »

(3) Glove bag length should be 2 mches longer than rubber glove
length.

-(4). Rubber sleeves are available'in reg'ular, large, and extra large
sizes. Selection is based on the size of the person or maxlmum amount of
clothing worn in cold weather.: : -

(6) Dusting powder soothes hands and helps prevent stlckmg of
rubber surfaces.

e. Lineworker’s Rubber Gloves and Sleeves:

(1) Lineworker’s rubber gloves. and sleeves must be carefully in-
spected before each use. Rubber gloves must be field air-tested before
use each day and more frequently if there is cause to suspect damage.
They must be inspected inside and out. Gloves and sleeves must always
be stored with the bead on the outside, never inside out. Gloves must be
stored in a glove bag, while sleeves are to be stored in a bag or rolled up
to protect against mechanical and chemical damages. The in-service
specifications require that rubber gloves and sleeves must be electri-
cally tested initially upon receiving from manufacturer and retested at
an interval not to exceed 3 months for rubber gloves (shelf life 12

%
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mo,nths), andf‘12 months for&rubber sleeves. ‘A visual field: inspection
should also be made by the exterior electrical supervisor. to determine if
the gloves and sleeves' are being maintained in satlsfactory condition.
This- inspection should be made every 6 months.

(2) If contact has been made with any petroleum base products
such as inhibitors, hydraulic fluids and transformer oils, the gloves and
sleeves must be wiped off with a rag as soon after the contact as possible.
Failure to remove the petroleum base prodyct promptly will result in
the rubber swelling and ultimately deteriorating. The swelling will
eventually disappear but it may result in considerable reduction of me-
chanical strength and poss1ble chemical deterioration at the pomt
where the swelling occurred ;
~ (3) When 1nspectmg sleeves, inspect the entire inner and outer sur-
face to locate pmholes, cuts, scratches, abraslons, aging, corona cutting,
.oil markings, or ‘other chemical injuries. Stretching or rolling the rub-
ber between the fmgers, or on a flat surface, will aid in revealing defects.
Ifany of the above defects are found the sleeve must be tagged and with-
drawn from service.

(4) Rubber gloves are the basic protection from electric shock, be-
cause the hands are the most likely portion of the body to make initial
contact with energized parts.. For rubber gloves to provide protectlon
they should be put on befdte. a person is in a position where it may be*
possible toreach or fall into energlzed lines or equipment.

“f. Rubber Blankets:

(1) BothTypel, Natural or Polylsoprene synthet1c rubber and Type
II, Salcore elastomeric compound blankets are subject to damage by pe-
troleum based products. As in the paragraphs on rubber gloves and
sleeves, prompt removal of the petroleum based products is important to
eliminate or reduce the possible swelling and damage to the blanket. If
swelling does occur and eventually goes down, the mechanical strength,
that is, the resistance to snag, puncture and tear, may be greatly re-
duced and chemical deterioration may result. Depending on the type of
petroleum based product involved in the contact, the area affected can
become spongy and discolored. Blankets should be mutilated and dis-
carded when damaged by petroleum products Rubber blankets must be
carefully inspected before each use.
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(2) To. locate swelhng, scratches, tears, abrasions; snags, tracking,:
cuttmg or age-cracking the blankets must be rolled two .times on each
side so that the second roll is at a right angle to the first roll. Blankets
that show any of the above reasons for rejections must be removed from :
service. |

.(8). The in-service specifications require that. rubber blankets must,
‘ be electrically. tested initially upon receipt: from. manufacturer and.
retested at an interval not to exceed 1 year. In addition to the electrical
test, a visual inspection of blankets should be made in the field by the .
exterior electrical supervisor to determine that the blankets are being
maintained in satisfactory condition by the users. The frequency of this
inspection should be at intervals of not more than 6 months. ,

(4) Blankets must always be stored flat or rolled in blanket roll-ups
or canisters. They must never be folded, creased, or compressed in any.
way. Do not use tape of any type to hold the blankets in the rolled posi-
tion. The adhesive plasticizer can damage the blanket surfaces o

g Rubber Insulating Line Hose, Hoods, and Covers: ‘ .

(1) Rubber insulating line hose, hoods, and covers must be mspect-,'
ed before each use. Inspect thoroughly for cuts, scratches, corona cut-
ting, holes, tears and punctures, aging, rope or wire burns and aged
rubber. Also, look for texture changes such as swelhng, softening,
hardemng, becoming sticky or inelastic, which are signs of chemical de-
terioration. If the mechanical damage extends one-quarter of the wall-
thickness of the hose or hoods or if there is possible chemical deteriora-
tion, they must be removed from service. Line hoses, hoods, and covers
- must be wiped clean of any petroleum base product or other damaging
substances as soon as practicable after contract. They should be stored
in a relaxed position; that i is, without distortion and mechanical stress.
Tape must not be used to secure line hose, hoods or covers when shlpped "
or stored. B

(2) The in-service speclﬁcatlons requlre that rubber hne ‘hose,
hoods, and covers be electrically tested initially upon receiving from'
manufacturer and retested at an interval not to exceed 1 year. In addi-
tion to the electrical test, a visual inspection of line hose hoods, and cov-
ers must be made in the field by the exterior electrical supervisor to
determine that they are being maintained in satisfactory condition by .
the users. The frequency of this inspection must be at intervals of not
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more than 6 months: However; frequent field inspection'should be made

by the individual users. Type I line hose; hoods or covers should not be
left in service on energized lines any longer than necessary. Extended
exposure may result in ozone checkmg, corona cuttmg, or excessive
weathering.

*(8) The exterior electrical supervisor must maintain a record show-
ing the field inspection date and the electrical test date of al rubber and
other protective equipment. This record must also mclude the next due
date for field inspection and electrical test. : ‘

h. Equipping Support Vehicles. Each bucket truck and line mainten-
ance truck must be eqmpped with ample rubber and other protective
equipment normally required. These pleces of protectlve equlpment
must be further supplemented by such rubber goods asin the opinion of
the electncal supermtendent are deslrable for carrymg on the work
with safety. Those rubber goods must be carried in an approved con-
tainer, either built i in or not whlch will protect them from moisture,
heat, light, and mechamcal maury If this contamer is of metal ‘the rub-
ber goods should be kept from contact w1th the metal N

5—8 Hot-Lme Tools: - | | '

a. Purpose Hot-lme tools can be used to perform a great vanety of }
jobs on. overhead power lmes When used properly they allow work to be 1
done-. safely. w1thout mterruptlon of power. Only employees who, '

: through training and experience are properly qualified, are allowed to .
perform live line work using hot-line tools and equipment. . "

b.. Specxﬁcatlon Requlrements Use only hot-line tools having manu-
facturer’s. certlﬁcatlon to withstand the following minimum test:
100,000 volts AC per foot of length for 5 minutes when the tool is made of
fiberglass; or 75,000 volts AC per foot for 3 minutes when the tool is
made of wood. Efforts should be made to replace all wooden hot-lme tools
withfiberglass. = . - e |

c. .Caringfor Hot-Lme Tools Once the tool is recelved workers must
share responsibility for the continued, safe condition of hot-line tools. -
Epoxiglas hot-line tools are safe and dependable, and made to take de-
manding use. To ensure peak tool performance and safety follow the ba-
sic guidelines instorage, transporting, and handling of tools.
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(1) . During :storage J;[keepgtools .enclosed.in.bins:or racks. Always .
make sure tools are dry. Long exposure to moisture, dirt or ultraviolet,
attack can adversely affect the tool. Trailers or special areas on trucks
must be set aside for tool transport.

(2) When in use on the job, place tools on portable racks or la1d on
clean, dry tarpaulins or plastic sheeting. All tools must be wiped with a
clean cloth by the ground worker before being sent up the structure. The.
workers must avoid rough- handlmg, such as banging the tools against
the structure, as they are raised and lowered from the top of the struc-
ture

3) If it 1 rains. at the work 31te make sure the tools are wrped dryl
before returning themtostorage

(4) All wooden hot-line tools must be tested for m01sture level ini-
tially upon recelvmg from manufacturer and retested at an interval not
toexceed 6 months, or when moisture penetration is suspected RTINS

(5) Hot-line tools must be inspected before each use. The tools must
be visually mspected for cracked or distorted end fittmgs, feathered riv-
ets or ferrules that have visibly. moved, hairline cracks or scars in the
insulation, blisters in poorly applied coatings that could trap moisture.

(6) Tools that are accidentally dropped from the structure must be
very carefully examined for the above problems.

(7) Carefully observe the manufacturer 8 recommendatlons for tool
loadmg and clearances. L -

(8) Tools must: not be left in hne contact for extended penods of
time.

(9) The in-service specxﬁcatrons requrre that all hot-line tools must
be electncally tested initially upon receiving: them from manufacturer
and retested at an interval not to exceed 6 months In addition to the
electrical test, a visual mspectlon of hot-lme tools must be made in the
field by the exterior electrical supervisor to determiné‘that they are be-
ing maintained in a satisfactory condition by the users. The frequency of -
this inspection must be at intervals of not more than 6 months. Hot-line
tools stored for long periods: of t1me, such as for mob1hty purposes, must
be tested once a year. - : '

d. Maintaining Hot-Lme Tool Records The exterlor electncal super-
visor must maintain a record showing the field inspection date, and the
6-month moisture level and electrical -test dates. This record also must
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show the next.due ¢ date for.field mspectlon, moisture,-and electrical test..
The exterior. electrical supemsor also must plan a regular program for
cleaning and repairing hot-line tools. The surface of the tools must be
clean and glassy.

e.. Hot-Line Tool Inspections and Repair. Inspect the fiberglass sur-
face of each tool for dirt, creosote, grease, or any other foreign material
before and after each use. If' any of the above contaminants exist, the
fiberglass surface. must be cleaned. This cleaning process must involve
as many of the following steps as needed in the sequence as outlined:

(1) Wipe fiberglass with clean rag. :

* (2) Clean fiberglass surface with hot stlck pole cleaner. (CAU-
- TION: Do .not use this cleaner on painted surfaces). This is a
nonconductive . cleaner which will also remove surface wax on
fiberglass. Presuming this Step #2 is successful, Step #3 is a must pro-
cedure.

<(3) Wax fiberglass surfaces with hot stlck wax.,

(4) ‘Should Step #2 fail in cleanmg fiberglass surface (which should
be mfrequent) the tool must be taken out of use, ‘tagged and referred to
the supervisor for further evaluatlon (CAUTION ‘Do not wnte on
fiberglass surface). - -

(5) Do'not use household or mdustnal soap detergents abrasives
and cleaners (hquld or powered form) to clean fiberglass tools under
field conditions. Cleaning agents leave conductive residue unless rinsed.
with generous amounts of water (usually not available in the field).
Abrasive cleaners destroy the surface gloss on the stick. All fiberglass
tools that are subjected to such cleaning agents must be electrically test-
ed to ensure complete removal of residue from soap type cleaners.

. (6) Waxing the fiberglass surface of hot-line tools not only protects
the glossy surface of the fiberglass, but also adds to the electrical integ-
rity of the tool. Wax provides a protective barrier against foreign sub-
stances such as dirt amd creosote which is easily removed with hot stick
pole cleaner. Waxing is not necessary after every use of the tool, but
rather as needed to maintain a glossy surface. Exception: Wax must be
applied after every cleaning with hot stick pole cleaner). Use only hot
stick waxes as recommended by the hot-line tool manufacturer.

- (7) Silicone cloths may enhante the electrical integrity of hot sticks
and" help. protect the glossy fiberglass surface. However, they are not
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approved for use: because silicone’ ‘has‘a migrating: characteristic and
over a period of time may hamper refinishing processes. Hot stick wax
has all of the advantages of slhcone w1thout the suspected adverse ef- :
fects .

- (8) Clean and wax all ‘hot stlcks before electncally testmg Elec-
trical tests must be performed by personnel thoroughly familiar with
hi-pot test equipment and the procedures of this section. AC testing ac- -
cording to the manufacturer’s specifications is permitted instead of the
DC testing specified below. Safety precautions as outlined in the test set
instruction manual and this section must be observed in this test. The
test equipment and test speclmen must:be roped off to guard against
accidental contact by persons in the vicinity. Sticks may be electrically
tested using a DC hi-pot test set. (See figure 5-4.) Four 1-foot segment -
tests and one overall test is made on each stick. In some cases test seg-
ments may overlap. The test contacts must be two spiral springs,
5/8-inch to 1 inch in diameter or ‘clamps which make contact with the
entire circumference of the stick: Sprmgs must be wound of sprmg steel
40 + 5thousandthsinch diameter. - |

f. Hot Stick Test Instructions: ~ "~ o )

(1), Suspend the . stick. in a_ horizontal - posltlon “with clean
polypropylene 1nsulat1ng rope about 4 feét above. the floor. " |

(2) Place the DC test set on the ﬂoor 8 to 10 feet perpendlcular dis-
tance from the center of the stick.. , ’

(3). Wrap the springs around the stlck so sprmg contact is main- )

tained on the entire c1rcumference of the stlck (These spnngs may have
~ tobe shielded toreduce corona losses ) ,' o

(4) Attach the test leads to the sprmgs so that sharp edges are in-
81de the springs. The hot lead of the test set must be routed directly from
the top of the test set resistor to. the nearest test spring. Coil the excess
lead in the center of the lead mamtammg 2 feet ground clearance Bag
this connection with a plastlc bag heavy. enough to eliminate corona.
Use shielded cable, similar to RG-58, for the ground lead Attach the
inner conductor of the shielded cable to the ground spring and to the
ground return meter of the test set. Strip back 2 inches of the shield and
float the shield on the spring end and attach the shield to the ground lug
on the test set.
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--(5) Apply potential to the test segment ‘Increase the voltage gradu-
ally (10k per second) to 80 KV and maintain for 1 minute. Read the"
maximum leakage current in the ground return meter. A leakage in
excess of 8 microamps signiﬁes a failure of any test segment. Test the
remaining three segments in the same manner as the first and record
the four leakage current readings. Refinish any st1ck that falls the seg-
ment test and retest the stick. -

- (6) Reconnect the test leads to apply 100kV. DC for 1 minute to the
entu'e length of the stick. A leakage current in excess of 10 microamps
indicates an internal contamination problem and signifies a failure. In-
ternal operating rod shotgun sticks and other hollow fiberglass sticks
that fail the overall test must be recleaned internally and retested. The
failure of a foam filled. stick indicates a wicking problem in the foam.
Th1s problem is a very rare occurrence, and cannot be repaired.

‘g Clampstick Test Procedures: ..

(1) Disassemble all clampstlcks before cleamng and testing.

.(2) Clean all exterior fiberglass surfaces of the clampsticks and the
operating rod with fiberglass cleaner. Use the operating rod as a bore
rod to clean the interior surface of the hollow sticks. When the cleaner

shas dried to a white residue, wipe the surfaces with a clean cloth.

(3) Inspect the ﬁberglass surface for mcks or abraslons and refinish
the stick, if requn'ed .

NOTE: Do not attempt to reﬁmsh plastlc surfaces
(4) Wax all _surfaces, mcludmg interior surfaces of hollow stlcks
: w1th approved hot stick wax. When the wax has dried, wipe all surfaces
with a clean cloth and test the stick as indicated below. ‘

(5) While stick is disassembled, test two 1-foot sections on each end

of the operatmg rod. Operatmg rods must be tested at 80KV DC. Leak-
A age must not exceed 8 microamps.

“(6) 'Test the stick accordmg to the test procedures for hot sticks. The
test segment of the stick nearest the handle end begms at a point 6
inches from the end of the ferrule All guldes must be i in place on the
stick durmg thls test -

%
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|EXCESS LEAD COILED TO MAINTAIN .
7 NINMUM CLEARANCE TO GROUND

.
LEAD CONNECTION
AT METER

WMMMWLIMMMY

SOLDER 8O THAT LEADS TIPS WiLL BE
HELD DETWEEN SPRING CONLS.

Figure 5-4. Typical Set-up for High Voltage Tests.
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h. Instead of the above procedure, trade name hot stick tester (A.B.
Chance LS-80). may be used every six months. The manufacturer’s
instructions should be followed. Hot-line sticks also may be tested by
contract according to ANSI or ASTM standards.

" i. Restoring Fiberglass on Tools. To completely clean and restore
fiberglass, remove the old glass by sanding. Wipe the pole clean and
refinish with fresh Epoxiglas Glass Restorer. The coating will dry in a
few hours and the tool should be ready for use within 24 hours, but only
after an application of hot stick wax.

(1) Small ruptures in the insulation portlon of the tools canusually
be repaired at the shop. This can be accomplished by removing the
damaged fibers, cleaning the void with MEK or acetone, and applying
the Epoxiglas Bond. After the patch has set, apply Epoxiglas Glass Re-
storer. When using MEK for this process, adequate mechanical ventila-
tion or personnel protectlve equlpment must be provided. Consult the
base bioenvironmental engineer and AFOSH STD 161-1 before use.

(2) Ifbolts or studs are replaced; be sure to use high strength (Class
-5) tempered steel hardware, the same as used on the ongmal equipment.
‘Do not use conventional bolts or studs.

(3) When a tool shows signs of major damage, 1t should be destroyed
or returned to the factory for evaluation and possible repair.
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6-1. Safe Clearance. Work on transmission or distribution lines
and equipment requiring the opemngandclosmg of switches must be
accomplished under the safe clearance procedures prescribed in this
chapter. These procedures provide for. the blocking, tagging, and
grounding of electrical switching and controlling devices to clear lines
and - equipment . for the safe accomplishment of work in the
DEENERGIZED condition. The procedures have been developed to pro-
tect life and property. - S B S
a.-Forms Used. Safe clearance procedures involves the use of AF
Form 267, Electrical Danger - Men At Work; AF Form 268, Caution -
Abnormal Conditions; AF Form 269, Electrical - Facilities Safe Clear-
" ance (local reproduction authorized); AF Form 979, Danger Tag; and AF
‘Form 980, Caution Tag. AFOSH STD 127-45 prescribes AF Forms 979
and 980. However, these forms are not compatible with the established
 safe clearance procedures. Therefore, fill out and display AF Form 267
with AF Form 979; and fill out and display AF Form 268 with AF'Form
980. This is an interim measure until the present stock of AF Forms 979
and 980 is depleted and forms are modified. Switches bearing AF Form
979 must not be operated under any circumstances without specific au-
thorization from the electrical superintendent or exterior electrical su-
pervisor. o T ) o
b. Records Retention. Dispose of safe clearance records according to
AFM 12-50, Vol II, table 91-3, and danger tags according to table 127-1.
c. Filling Out AF Form 267. AF Form 267 must only be used for the
protection of personnel. This tag can'be used by itself or in conjunction
with AF Form 269 which is discussed later in this chapter. Complete the
front side of this form using the following instructions: -~
(1) Installation. Place the name of the installation, annex, or facili-
ty where the form is to be used in the space. » o o
(2) Safe Clearance Number. When this tag is used in conjunction
with AF Form 269, this space and the record number of the safe clear-
ance must be the same. When used by itself, leave this space blank.
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(3) Lineor aEqulpment Involved This space must contain a brief but
concise description of the circuit or equipment which this tag affects.

(4) Individual Ordering Tag on Equipment. When this tagis used in
conjunction with a safe clearance, this space must bear the signature of
the individual who received the clearance. When used by itself, this
space must bear the signature of the individual directly in charge of the
work at the site where the tag is to ‘be used. The date and time opposite
this block is for the current tlme and date the individual ordered place-
~ mentofthetag. S
~ (5) Individual Placmg Tag on Equlpment This space is for the sig-

-nature of the person actually placing the tag on the disconnecting de-

vice. This signature and the signature of the person ordering tag on
-equipment may.be the same"in some cases. The date and time opposite
: thls block is for the actual time and date the tagis placed on the device.

(6) ' Individual Ordering Tag Removed. This signature must be the
same signature of the person ordering the tag on the equipment. Time
- and date blocks opposite the signature block must bear the time and date
: the individual ordered tagremoved.. . -

A1) 'Individual Removing Tag. This. space is for the slgnature of the
person actually removing the tag from the disconnecting device. The
- date and the time. opposlte th1s block is for the actual time and date the
, tag was removed :
d. F11hng Out. AF Form 268 AF Form 268 is used to 1dent1fy abnol'-
g mal operating condltlon of the lines.or equipment. For instance, a nor-
mally open ‘switch which has been closed tylng two lines together before
‘taking a section of one circuit out of service is to be tagged with AF Form
268. THIS TAG. MUST NEVER BE USED FOR PROTECTION OF
PERSONNEL. The following instructions apply:
1) Installation. (See 6-1c(1) above.)
(2) Safe Clearance Number. (See 6-1¢(2) above.)
'(3) ' Line and Equipment Involved. (See 6-1c(3) above.)
(4) Abnormal Condition. This must be a bnef but conclse descnp-
" tion of the abnormal condition: =

(6) Special conditions. These are the conditions that are created by

the abnormal condition. Example: Closing a normally open switch is the
bnormal condltlon and the tymg or back feedmg is the special condltlon
created. : TR :
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()’ IndividugliO:Qering?Téé’éﬁqu’hiplhéntf“(Sée‘6"-‘1‘c(4):abbye D
(7) IndividualPlacing Tag onEquipment. (See6-1¢(5) above.) ©
*(8) Individual Ordering Tag Removed. (See 6-1¢(6) above.) ‘
(9) Individual Removing Tag. (See 6-1¢(7) above.) . o
e. Filling Out AF Form 269. AF Form 269 must be used by all Air
Force installations to control and record all blocking and tagging action
performed within the scope of this chapter. The following instructions
apply: ' o ‘ ‘ :

- (2) Other Clearance:Numbers. If more than'one safe clearance (AF
'Form 269) is to be issued on'the same line or equipment, these numbers
will be consecutive with the other clearances and entered here. © -

(3) Issued By. The safe clearance must be issued by the electrical
superintendent or a designated safe clearance manager. Fill in the
name of person, the time, and the date of issuance. This person is respon-
sible for making any necessary arrangement for interruption of service.
This person is also responsible for notifying the utility company
supplying power to the installation prior to the performance of any op-
eration which may affect the utility company’s system. =~ | |

_(4) Name of Person Receiving Clearance. The safe clearances must
be issued to the Supervisor of the exterior electric section. However, in
the absence of the shop supervisor, the safe clearance is to be issued only

- to authorized personnel of which the superintendent maintains a cur-
rent list. Generally, only one safe clearance will be issued; however, if
more than one crew is assigned to the work and due to the distance sepa-
rating the various crews or the extent of the work, as many safe clear-
ances as required miay be issued. In'such cases, the supervisor of the
exterior electric section must act as coordinator between all the issued
safeclearances. - o . oo
NOTE: No individual is required to work on lines or equipment under
unsafe conditions, - ST e
(6) Line Equipment Involved. This -space is for a brief but concise
description of the lines or equipment on which the work is to be per-
formed. This information should be entered in advance of actual issu-
ance of the safe clearance, butbe filled in by the individual receiving the
clearance. g . SRR ‘ ERSEI

(1) Record Number. Assign consecutive knu_m_ﬂbexjs from -;'gcoi'ds
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!(6)-Details‘of Blocking and Tagging.The: person:who has'received
athe clearance is'responsible for listing-all blocking and tagging details.
Before work can be accomplished under a safe clearance a visible line
break must be provided at all points: of possible feed when possible.
Record the procedures required to provide this visible line break in this
section of the form. Enter all details in their proper sequence reading
down on the form, and include all switching, blocking, tagging, and
grounding operations.

" f." Blocking Procedures. Blocking is defined as preventing a prime
mover valve, switch, or other circuit opening device from becoming ac-
cidentally altered. This is best accomplished by the use of padlocks
which will be controlled by the person receiving the safe clearance.

(1) When a transmission or distribution circuit breaker is opened
for a safe clearance, a set of disconnecting switches or an air switch in
geries with a circuit breaker must be opened. Iti is a strict violation of all
safety rules to work on high voltage lines or equlpment with only an
open circuit breaker between the worker and the source of power. Pre-
cautlon should be taken to see that the clrcult breaker is open before
openingthe dlsconnect sw1tch or air switch in series with it.

(2) When a three-pole air switch (the.term "air switch" embraces
gang-operated dlsconnectmg sthches) is opened it must be locked in
the open position and therr mspected to see that all blades have opened-.
fully If an air sw1tch is opened and thearc holds after the switch is in the
wide open posltlon, the switch must be closed immediately and the ex-
tenor electrical supervisor adv1sed .

(3) When air switches are equlpped with motor operator, the motor
operator must be mechanically deenergized from the air switch operat-
ingrod. The coupling must be locked in the open position.

(4) Stick-operated disconnecting switches must not be operated in
any. way except by use of approved insulated sticks provided for that
purpose. Where they have latches, care must be taken to see that the
disconnect: is left with the latches holding the blades in position as in-
tended because on a short circuit, severe stresses are set up by the elec-
tromagnetic forces which tend to throw the disconnects open.

.+ (6) Disconnects should be operated quickly and surely. Switch per-
son should not look at operation as this might cause eye injury.
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; (6) For switches:on: underground - c1rcu1ts the switchi ‘must ‘be
»operated first, then place the elbows (1f present) on parkmg bushmgs to
ensure an open circuit.

(7) On opening a switch, dmconnects cutouts, pnmary Jumpers, or
“breakers -for the begmnmg of work on a lme or equlpment place the
-danger tags in a conspicuous place. :

. g. Tagging Procedures. Tagging is def'med as the placement of an ap-
propriate tag directly on the circuit opening device. Tags are applied to
-such devices for additional safety and to ensure that their positions w111
not be altered by unauthorized personnel. When taggmg
~« (1) Air Switches. Place tag on operating handle. - - |

(2) Feeder Breaker. Place tag on operating- mechamsm that raises
‘or lowers the breaker. On feeder breakers havmg lme and load slde dls-
-connects tagboth sets. :

©(3) Padmount Place tag on operatmg handle or other consplcuous
place. :
S (4) Dlsconnects or Cutouts Place tag on operatmg slde of structure
‘or as high upon the pad as tagger ‘can reach from the ground.

T (B) N etwork Place tag on feeder breaker and assoclated dlsconnect
‘ sw1tches SR

“(6) 'On underground dlstnbutmn systems when 1t is not practlcal to
-provide a visible line break, an oil disconnect switch or subway switch -
must be blocked mechamcally and locked, and a tag attached to the op-
erating handle. The AF Form 267 and AF Form 268 must always be
applied under a safe clearance (AF Form:269) except' when secondary
lines or equipment are involved. When the:AF. Form 267 and 268 are
apphed on secondary lines or equipment, do not use AF Form 269. -

(7). Danger and Caution tags (AF Forms:267 and 268) applied under
‘edch safe clearance must bear that safe clearance number and the name )
of the person to whom that safe clearance is issued. : ‘ :

(8) Time Applied. The person who has received the safe clearance
-enters opposite each detail of smtchmg, blocking, taggmg, and ground-
ing, the actual t1me each 1tem is performed progresslng downward in
proper sequence.. -

(9) Released By. The extenor electrlcal supervisor releases the safe
“¢learance to the electrical superintendent after the work has been com-
pleted. The supervisor is responsible for making sure that all personnel
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.and temporary ground ‘are clear; and the line or equlpment is ready for
service. . "Clearance released by," must reflect the signature of the ex-
terior electrical supervisor as certification of accomplishment.

(10) Accepted By. The electrical superintendent accepts release of
vthe safe clearance. The approval of acceptance must be indicated by the
superintendent’s signature. If the electrical superintendent issues more
than one safe clearance, the superintendent is responsible for ensuring
‘that all clearances have been released and accepted before any change is
“made in the blockmg and taggmg to put the line or. eqmpment back in

service.

(11) Time Removed The on-sn'.e supemsor is responslble for per-
-forming switching operations in the reverse order. Beginning with the
- last detail of switching, blockmg, and tagging operation, perform the
opposite operation, progressmg ‘upward on the safe clearance form, and
-enter the time each operation is performed. For instance, if a detail of
switching; blocking, and tagging reads "Open Switch No. 501 and At-
tach Danger Tag," the opposite operation is "Remove Danger Tag and
.Close Switch No. 501." The switch must not be closed with a slam, but it
must be closed firmly to ensure good contact. Inmediately upon closing
a switch, the switch person must inspect all blades, and if an arc or poor
contact is found, contact the exte_rior electrical supervisor for further
instructions. Once the switch is closed, it must not be opened for a second
.closmg without first consultmg the exterior electncal supemsor 8

6—2 lee Mamtenance by Glovmg or Hot Stlckmg

" a. General Instructions: .

(1) - Overhead lines should be worked "dead" when this can be done
However, live-line mamtenance must ‘be performed when certified by
‘the bage civil engineer, or a designated subordmate supervisor from the

orgamzatlon, as necessary to support service requirements for a cntlcal

-mission, prevent injury to persons or protect property. - .

... (2) Live line maintenance, carefully done by industry approved
-standards, has proven tobe an effective method for work on electric pow-
er circuits. The lines must be recogmzed as energized, demanding maxi-

‘mum respect by all personnel. Maximum utilization of insulating equip-

.ment and application of the basic pnnclple of isolation are required to

‘the greatest degree possible. :
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. (3). Today’s workers have‘a variety:of field proven ‘methods and
equipment available t6 them for repairing and rebuilding circuits while
energized. These methods by voltage class are listed in table 6-1.

(4) When live line maintenance is to be performed, it is the exterior
electrical supervisor’s responsibility to plan each job thoroughly. The
supervisor must make certain that there is an adequate supply of the
proper tools and equipment to do the job safely. ' ' :

(6) Before starting a job, the supervisor must hold a "tail-gate con-
ference" with all. members of the crew present. All aspects of the job
must be discussed. The supervisor must make sure that each person
clearly understands the procedures to be followed and clearly knows
what to do and how to do it. Particular attention must be given to all
hazards that may be encountered during the course ofthejob. =~

(6) While the job is in progress, the supervisor must closely super-
vise the workers, checking them constantly to make certain that they
are in safe working positions and handling tools safely. Work must not
be performed on energized lines and equipment except ‘as permitted

‘herein. This restriction does not necessarily ‘apply to contractor person-
nel. | BEUEEE

TABLE 6-1. Approved Work Methods by Voltage Class. -
ol L ANSTASTM - o -

Nominal

Muumum éohvé;ﬁonaf .- Rubber Goods’ . Working and. :__f .
' Method and _Class, Color  Hot Sticking
Work' . - Code, Proof ' Clearance

Position " TestKVAC ' (OSHA)

ot

00

RS N T *‘Gloving from E Class'1 .
v *T.BKV - - Structure, - ' . .White Label-i; ‘20"~ '
' . . andBasket.. . .. 10KV . ... . ..

R BT
ek Rl

Maximum

Electrically -~ "

*17KV
Use Voltage ~ . .7 = of o

forRubber . . - ... ..
Equipment

22..

- 'Isolated Basket":¢
..~ or Platform. Hot ;.= -7~
' ' 'Basket '

Gloving from -+

Yellowlabel = zon
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4" (35,1 KV)
il Orange*Label 26" (36 KV) "¢

Class4

dary work must be performed under the followmg conditions:
. (1) When workmg on energrzed secondaries either primary or sec-
'ondary rubber gloves. (Class.0) with leather protectors must be worn.

(2) Each employee workmg on energized lines and apparatus must
be quahﬁed for the voltage class mvolved mcludmg other conductors
within reach.

(3) Work is performed on only one conductor at a time.

(4) All; othen energlzed or, grounded conductors and equipment
within reach must be co,z ” p_red w1th rubber or other approved protectlve
equlpment ' :

c. Dlstnbutmn voltage (751 Volts-36kV): .

). Nommal .phase-to-phase. anary dlstnbutron voltage levels
contmue tomove upward In the future, there will be increasing usage of
hlgher primary distribution voltages, including several voltages in the
20 to 25 kV range and 34,500.Y/19,920, with some expectation of even
higher levels. The distribution voltage classrficatlon is divided into the
voltage groups listed below.

(2) 2.4-7.5 kV (nominal phase-to-phase) Work other than the re-
placement of fuses and switching, on energized lines or apparatus op-
erating in this voltage range is prohibited except in cases of actual ne-
cessity. Primary -energized work in this voltage group must be
performed under the following conditions:

(a) “Must-be approved by the electrical superintendent.
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. (b) Work performed must »be under the direct supemslon ofa
qualified foreman or work leader devotmg full time and attention to the
workers and the safety of their work.

(c) At least two employees, fully quahﬁed for the voltage range
(including other conductors within reach) must be available.

(d) Work in this voltage range may be performed on energized
lines and apparatus using the gloving method either from structure or
aerial basket. Wear 10kV rubber gloves (with leather protectors) when
performmg live line'work belonging to this voltage range group.

(e) Only one wire on the same structure is to be worked on at a

“time, although it is recogmzed that three-phase hftmg tools may be-
used. -

(f) Normally, no employee is permltted to approach or take any

: conductlve obJect closer to exposed energxzed parts than shown m table
6-1. Exceptlons are: ‘
1. The tool or obJect has an approved msulatmg handle
2. The employee is insulated or. guarded from energized parts.
(Gloves and sleeves rated for the voltage mvolved are consldered msula-
stion of the employee from the energ'lzed part). -
J 3. The energized part is insulated or. guarded from employee
and any other conductive object ata different potentlal )
" 4. Employee is msulated or guarded from any other conductlve
object.

(g) For'lines and apparatus belonging to thls voltage group, use
protective equipment of the proper voltage ratmg Before starting work,
carefully inspect the protective equipment to make sure that it is in good
serviceable condition. The employees must begm their work of covering
up on the lowest, or nearest conductor as the case may be. They must
never work over or reach past unprotected conductors or energized
equipment, either in covenng up other conductors or m connection with
the work itself. -

' (h). When working on energized conductors or parts such conduc-
tors within the working area must be covered with approved protectlve
equipment. Grounds within the working area must be covered or re-
moved from the work area when work is being done which exposes the
workers to a phase-to-ground contact. The workmg area is consldered as
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“*the:area wherem ‘contact ¢an'be made: with' any conductors or parts by
" the workers or any conducting obJect or tool the workers are handling:’

(i) Work above energized conductors is permitted only where
these conductors can be adequatelycovered with protective equipment
or where they can be moved a sufﬁclent dlstance to allow safe workmg
»space SRS
' - G) When protectlve eqmpment is to be removed that farthest
3 away must be removed first,-and that closest to the workers last, sothat
the workers will not have to reach past unprotected conductors or parts.

(k) ‘Donetremove any protective equipment until all workers are
~in.a position where it'is'impossible for them to make contact with:live
conductors or parts after protective equipment has beenremoved.
o0 (1) When the work is being done using the aerial bucket, ground
- the truck or barricade:the truck and work area when the bucket is to be
used near energized conductors. Establish a definite method of commu-
nication between the workers in the bucket and those:on the ground. Do
‘not move the boom when anybne is in contact with the truck. :
(m) Durmg inclement weather do not perform any live mainten-
ance work Only emergency repairs are to be: made.during inclement
.weather. Do .not perform any work on power lines when lightning storms
are in the vicinity... ..

(n) Wear the 10kV or. 20kV rubber gloves (w1th leather protec-‘

tors) when operating switch handles belonging to this voltage group.

~ (8) Inithe:12-36kV range, (nominal phase-to-phase) ‘work, other
'than the replacement of fuses and svntchmg 'on energized lines or ap-
paratus, operatlng in thls voltage range, is prohlblted except in cases of
‘necessity. ‘Primary energlzed work in this voltage group must be per-
“formed under the same condltlons hsted in (2)a through m above with
the followmg exceptlons -

(a) Work in thls voltage range may be performed on energlzed
"lines and’ apparatus using the gloving method from an electrically iso-
lated basket or platform. Appropriate voltage class gloves (with leather
'protectors) ‘and sleeyes must: be worn when performmg hot hne work
belongmg tothis voltage group (see table 6-1). ‘

’ “(b) Work in thls voltage range may be performed on energized
-lines and apparatus usmg the hot stlck method elther from structure or
aerial basket.’- A y :
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+NOTE: :In general use,*of rubbers gloves is not requlred when usmg hot
lme tools i e ek b

, (c) For. lmes and apparatus belongmg to thls voltage group, hot-
: lme tools and equipment of the proper voltage rating are used.

-(d) ‘Before starting work, the hot-line tools and equipment must
be carefully mspected to make sure that they are in good semceable
condition. .

o (e) Appropnate voltage class rubber gloves (w1th leather protec-
tors) must be worn when operatmg switch handles b

-6-3. Transmnssion Voltage. (Above 36kV nommal phase-to-
phase):
—a.-Work Restnctlons Work other than the replacement of fuses and
: sw1tchmg, on energxzed lmes or apparatus operatmg at thls voltage
: range is prohibited. .
'b. Work Requrrements Sw1tchmg and fuslng energlzed clrcults in
thls voltage classlficatlon must be performed under the followmg con-
-ditions:
(1) Mustbeapproved by the electncal supenntendent =
'(2) Must be under the direct supervision of a' ‘qualified supemsor
devotmg full tlme and attentlon to the workers and the safety of the
work. i
3) Must have at least two quahfied employees avallable o :
- (4) Must use hot-line tools. of the proper voltage for lmes and ap-
. paratus belonging to this voltage class. e
- (6) Must carefully inspect hot-line tools before startmg work. -

- (6) Maintain the minimum clearance from hve parts as hsted in
table 6-1. : | , L o

6-4. Groundmg of Lines and quupment° :

a. Performing Circuit- Safety Checks. All deenerg'lzed transmrssron
and distribution lines and equipment must be checked open, tested for
voltage, and grounded before being touched for work. If not grounded,
they must be worked as energized conductors. For this purpose, use
grounding devices consisting of ground clamps permanently attached to
cable. Never use hot-line clamps instead of ground clamps. Groundmg
devices must be of such size as to carry the induced current and maxi-
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fmum fault current that could Tﬂow at the pomt of groundmg for the'time
" necessary’ "to clear ‘the line. ‘Some’line-terminals are provided with

grounding switches. These sw1tches should be used for preliminary
grounding, but their use does not waive apphcatlon of cable or clamp
groundmg devices. -

b. Groundmg Clamp Requirements. Clamps- used in grounding sets

‘must be of the best constructmn, and maintained properly. Clamps on

the’ "hot" end of the cable may have insulated sticks permanently at-
tached or be operated by using ‘an insulated "shotgun" or rigid splice
stick. Cables must be 600 volt msulated rubber or synthetlc covered
flexible c copper.

C. Installmg Groundmg Dev1ces Groundmg dev1ces to be apphed
must be securely grounded before connectlons are made to the conduc-
tor. This'is done by ﬁrmly clampmg the ground clamp toa good ground
such as the static wire, primary ‘neutral ‘wire, pole ground wire, or steel

tower After thls has ‘been accomphshed ‘attach the free clamps of the

device to the nearest conductor, using aninsulated stick and making the
contact firmly. Phase-to-phase j jumpering is thebest protection after one
phase | has been grounded. As a further safeguard, one should stand away
from an arc should the equipment be energized. All phase wires must be
grounded on the circuit being worked on. In removing grounds, the
clamps must.be detached from the conductors first, beginning Wwith the
conductor the farthest away. Never place a ground clamp over an armor

‘rod.

(1) Grounds must be placed on the same pole, tower or structure on
which work isbeingdone. -

(2) When performing work at more than one location in a line sec-
tion, ground and short circuit one location in the line section. The con-
ductor bemg worked on must be grounded at each work location. -

/(8) 'The exterior electrical supervisor must be advised when and
where the grounds are placed and when removed.

d. Groundmg Equlpment m Partlally Energlzed Substatlons and
Vaults

@y’ Ground clamps with msulated and flexible cable must meet
speclﬁcatlons in 6-4b- above Thls apphes to outdoor and mdoor work
equipment.
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(2) It is often impractical to leave the equipment being worked on

grounded In the case of mdoor equlpment it may be possible to perma-
nently ground the equipment on the outside. This would be possible
~ where oil circuit breakers are being inspected one at a time with dis-
connects open between the circuit breaker and the bus. By grounding on
the outside and closing the oil circuit breaker; everything in the bay is
grounded. In other instances, it may be practical to ground on the dead
side of the open disconnects. Care must be taken to avoid confusion in
tracing out the feeder being worked on between the outside and inside
construction; where the feeder is grounded on the outside the equipment
to be worked on should be checked with an approved high voltage testmg
.dev1ce and then groundmg cables attached before touching it. '
- (3) Where it is practical to leave the equipment grounded. while
work is in progress, it is mandatory that each phase of the equipment to
be worked on is tested to see that it is "dead and then touched with a
grounded cable before the work begins. This should be done even though
all disconnects or other devices for clearmg the equlpment or Jumpers to
be worked onare in plain view.

(4)' A good method of testing a supposedly dead circuit or piece of
equipment is by usinga "high voltage phasing tester,” or 81m11ar device.

6-5. Overhead Wires: -~ ‘

. a. Stnngmg or Removmg Deenerglzed Conductors oy L

(1) Before stringing operations a briefing must be held to set forth
the plan of operation and specify the type of eqmpment to be used;

'groundmg devices and procedures to be followed; crossover methods to

be employed; and the clearance authorization requu'ed -

(2) Where there is a pOSSIblllty of the conductor accldentally con-
ducting an energized circuit or. rece1v1ng a dangerous induced voltage
buildup, the conductor being installed or removed must be grounded or
provisions made toinsulate or 1solate the worker..

(3) If the existing parallel or crossover line is deenerglzed proper
clearance authorization must be secured and the line grounded on both
sides of the crossover. The line being strung or removed is considered
energized and worked as such, IF AT ALL POSSIBLE . DEENERGIZE
AND GROUND NEARBY ADJACENT LINES. = - S ,
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Ho(4) When crossmg over energxzed conductors in excess of 600 volts,
rope ‘nets or guard structures must be installed unless provisions are
made to isolate or insulate the worker or the energized conductor. Any
automatic reclosing feature of the circuit interrupting device must be
made inoperative. In addition, the line being strung must be grounded
on either side of the crossover, or considered and worked as energlzed
When possible, deenergize the line being crossed. =~

(6) Conductors being strung or removed must be kept under posi-
tive control using adequate tension reels, guard structures, tielines, or
other means to prevent accidental contact with energized circuits.
~ (6) One method of stringing across an energized circuit is to erect
guard structures on either side of the energized circuit to hold the wires
being strung well above it. When existing poles are not properly located
to support guards, temporary poles must be erected to support the
guards. Crossarms of equal length or longer than the regular crossarms
of the line must be installed on these temporary poles and left thereon
untll the wires have been strung, sagged and permanently tied in.

(7) Wires being strung across streets must be kept high enough in
the air to prevent vehicles running into them Traffic should be blocked
if this is not possxble ,

~ (8) While stringing, care must be taken not to put kinks into any
part. Kinks reduce_the strength of the wire and may result i 1n fallen
‘'wires later.

(9) In handling and stnngmg weather-proof covered wires, care
must be taken not to damage the weather-proof covering.

(10) When pullmg a wire over or near energized conductors, the’
worker attending the payout reel must wear rubber gloves and be in-
: sulated from ground '

~(11) Bothin pullmg wire and in sagglng it, the pulling must be slow
and steady to prevent swmgmg the wires into energized conductors. The
wire must be watched carefully to prevent 1ts hanging on tree limbs,
weeds and other obstructions.

'(12) Do not permit a worker to touch or attempt to handle any con-
ductors or wires on the ground without rubber gloves.

" (13)" Before changmg the strain on a pole by adding wires, engineer-
ing guidance should be obtained to make sure that the pole will safely
stand the altered strains. R
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:1(14). The general precautlons for, strmgmg wires. apply equally to the
f removmg of wires.. However, where possible, the wire to be removed
must be pulled out and laid flat on the ground before any attempt is.
made toreel it up on a take-upreel or coil it by hand

'b. Installing, Removmg, or Repairing Services:

(1) Service wire may be installed near overhead energlzed l1nes if

the followmg operations are carried outin this order:

(a) Connectservice wires tobuilding, ‘

(b) Attach handlme to other. end of wires and carefully raise to
position onpole. - \ :

(c) ‘Attach service wires to bracket or crossarm.

+(2) Primary or secondary rubber gloves must be worn when mstall-
mg, removing, or repairing services from energlzed secondaries. Should
it become necessary-to work in proximity to an energlzed pnmary, pr1-
mary rubber gloves and sleeves must be worn. 2

-(3) Secondaries not bemg worked on but close enough to present a
hazard to a worker must be covered with rubber or ‘other protective
equipment as much as posslble, such equipment bemg line hose, insu--
lated hoods, secondary blankets and so forth. L .

- (4) - Never install service wires on transformer poles unless a mini-
mum separation of 16 mches can be mamtamed between the service
wires and the energized primary conductors If the primary has a volt-
age of 8.7 kV phase-to-ground or greater, a mlmmum of 40 1nches 1s
requlred | o

(6) A minimum of two persons must be used in strmgmg services
from a transformer pole where energlzed Jumpers ‘extend below the sec-
ondary wires.

(6) When the connectmn is made to secondary buses, the neutral
wire must be connected first and the connection tothe hot wires last The
procedure must be reversed when dlsconnectlng serv1ces

_c. TyinginWires:

(1) Wires must be securely tied-in at all msulators to prevent the
possxblhty of wires becoming lose at pomts of support’ and posslbly fall-
ing to the ground. Where double arms are prov1ded line wires must be
firmly tied-in to msulators on each arm., Thls apphes to pin type 1nsula-
tor work. : :
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Q) When 1t is necessary to tie-in two parallel circuits ‘which are‘é‘”x
connected 'at one or more points onthe line, the several phase wires must
be tested with'a potential transformer or other means, to make sure that
the phase wires of one circuit are bemg connected to the corresponding
phase wires of the other circuit.

(3) Caremust be taken to see that phase wires are not crossed when
turning a vertical angle on three-phase lines. Phase: w1res should take
the same position leavmg an angle as commg mto 1t '

- d:CuttingLines: - S B : e

(1) A worker must never change the strams ona pole by removmg:i
wires until it is certain that the pole will safely stand the altered strain.
Where a pole will be weakened by the removal of the wires, it must be -
guyed as necessary before wires are removed. All wires must be lowered
with a handline. However, if this is not possible before a worker cuts a
wire aloft, care should be used to avoid contact with other wires.

'(2)Lines which are being cut or rearranged must not be allowed to
sag so they will fall directly on, or be blown against any other lines, such
as signal lines, signal equipment, metal sheaths of cables, metal plpes,
ground wires, metal fixtures on poles, guy wires, or span wires.

(3) Wires which have been cut, or which are being arranged must
not be allowed to fall near or on a roadway where there is danger to
traffic. Where it is net possible to keep these wires clear of the rogdway
by at least 10 feet or more, all street and highway traffic must be  guard-
ed in one or both directions as necessary. All persons working on lower
levels of poles where cutting is taking place and all personnel on the
ground must be notified well in advance of the cutting so that they may

stand clear.

6—6 Ground Wn'es and Grounded Neutrals. Remember that

when working on energized distribution’ ‘primaries or secondaries, the
presence of a grounded neutral, ground wire, grounded transformer

cases, or a piece of grounded apparatus, may constitute a hazard to the

worker. (The neutral may or may not be at zero potential.) Rubber and

other protective devices must be used in covering such wires or appara-

tus. Workers must avoid cutting an overhead ground wire or neutral

wire of any kind, or opemng joints in them without first bridging the

section tobe opened with a jumper of sufficient conductivity.
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6-7. Street Lighting: o) aiooit o s : g R

a. Safety Precautions.. Street hghtmg wu'es, unless grounded should
be considered live at all times. The voltage of street hghtmg circuits
should be considered as being that of the highest voltage wires occupy- -
ing one or more poles on which the street lighting circuit is run, where :
this voltage is more than the street lighting voltage

b. Installing Fixtures and Devices:

(1) Install street lighting fixtures clear of the chmbmg space. All
bolts, lag screws, and other hardware used in securmg the fixtures must
be carefully trimmed. - : .

(2) When winding the tlme sw1tches or workmg on automatlc time
switches, do not trip the switch "on" without first pulling the transform-
er disconnects or making sure that lighting circuits will not be ener- -
gized. Always wear rubber gloves whenv workmg on tlme clocks with
high voltage connections. - - -

(3) Multiple street light c1rcu1ts are consldered to be of the -same
voltage as the circuits to which they are connected and worked on as
such, unless the circuit or portlon of it is on the same crossarm with a
- primary or series street hght wire. ‘

(4) Inrelamping series street light lummanes, there is danger ofan
arc developing and causing serious damage-and possible injury if the
spring clips'in the receptacle do not make contact. It may be that these
springs have been heated to the extent that they have lost their temper, " -
or for some other reason do not close the circuit when the lamp socket is
pulled out. Approved changers with at least 6-foot handles must be used
for replacing lamps on series street light circuits.

6-8. Imstallation and Removal of Guy Wires:
- -av Installation Procedures. When guy insulators are used: they shouldf :
be connected into the guy wire line before the guy wire is set in place. In-
new work, guys should generally be installed before line wires are .
strung. In reconstruction work, guys should be installed before changes
are made in the line wire and care must be taken not to place excessive
pulls on the pole and wires already in position.

(1) Guys should be installed so as not to interfere any more than'
necessary with the climbing space and should clear all energlzed con-
ductors as far as practicable. - I ARTNRE
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~(2)“Guy strain’ insulators'should be prov1ded when necessary to se-"";
cure the required amount of insulation, A :

- (8): Where possible install all guys so that the guy does not mterfere :
w1th street or highway traffic. Where these guys are located near
streets, or highways, they should be equipped with trafﬁc guards Traf-
fic guards are sometimes called "guy guards." .

(4) Install guy w1res 80 that they will not rub agamst messenger or
31gnal cables. .- |

(6) Guy wires contammg snarls or kmks must not be used for line
work Use guy wires of the correct lengthto av01d unnecessary sphces

-b. Removal Procedures: '

.(1):: Determine:the condltlon of the pole before removmg wires and -
guys. If the pole is found to be weak, it must be securely braced before-
making any changes in pole strains. -

(2) Where the removal of wires from a pole will change the stram-
and present a dangerous condition, the pole must be braced temporanly
to make such change condltlons safe

6-9. Dlsconnectmg and Connectmg or Testmg Transformers:
-a. . Disconnecting: :

(1) When dlsconnectlng transformers that are to be relocated dis-.
connect the primary first.. Remember that in cases where transfqrmer
secondanes are paralleled, the secondary leads are still energized even-
thoughthe primary leads of one back may be disconnected.

-(2).. With all of the secondary neutrals tied together, there is a great- ‘
er possibility of a backfeed from the secondary which has accidentally

become energized from some source. One such source would be contact
- with a multiple street light circuit on the same pole lead if the controls
contain a malfunctioning relay. Another source could be the breakdown
of insulators separatmg the secondary from that of another transform- .
er. To prevent injury from these causes, the secondary must be grounded
after it has been deenerglzed :

b.- Connecting: = .

(1) Do not connect oil ﬁlled transformers to the clrcult unless they ,
contain a sufficient amount of good quality oil. <

~(2)-. Where a three-phase bank of transformers is replaced the new
transformers must be carefully checked for phase rotation before ser- .
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v1ce is restored sothat the new. ser;v1ce connectlons will.be the same as
before the change. This is partlcularly important where the service load
consists of elevators and some types of power machinery where a change
in motor rotation may cause serious injury.

(3) In the installation of a distribution type transformer, the pri-
mary leads from the transformer to the primary cutouts must be con-
nected first; second, make sure that the secondary leads from the trans-
former are in the clear, third, make connections from cutouts to primary.
line; fourth, close primary .cutouts; fifth, make polanty tests on
secondaries. and connect permanently When removing transformers,
open cutouts and ‘disconnect secondaries - to prevent danger of
"backfeed." Use rubber gloves or hot sticks i in performing this operation.

(4) Where two or more transformers feed into a common secondary
or are paralleled on the secondary srde, use cautlon in re-fusmg as the
high voltage terminals will be energized by steppmg up the secondary
voltage which is supplied by another transformer

c. Inspection and Mamtenance ,

(1) Only qualified workers and trouble persons are allowed to chmb

poles toinspect and test pole type transformers. - |

~ (2) Before changing or replemshmg oil, all hve w1res leadmg into
transformers must be disconnected and safe clearance prov1ded from all
live circuits. When opemng transformers, donot use. hghted matches or
open flames ofanykind. S

d. Testing. Performance of tests on transformers, auto-transformers
and similar equipment must only be performed by seven-level electric
power technicians, qualified five-level specialist, or civilian workers of
'an equivalent rating. Tests should be performed under proper engineer-

ing guidance. All'temporary leads used in testing, such as secondary
leads of potential transformers, thermometer leads and recordmg
voltmeter leads, must be securely supported on the pole and traffic inthe
area should be cleared. The positions of these leads must not interfere

with the climbing space or with mamtenance work which may be re-
quired while the testing is in progress. C
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6-10.:: Tree Tnmmmg e
~a.. Tools:; - ' : 8
. Q) Requu'ed tools such as saws, prumng shears, ladder, belts
ropes, rubber, and other protectlve dev1ces must be avallable in ample
quantlty SRR :
(2) All tools must be mamtamed in good condltlon
b. Chmbmg and workmg intrees: '
(1) Workers may wear tree climbers while chmbmg, descendmg, or
workmg trees, if ladders or aerial baskets cannot be used.
* (2)" Select safe places to drop limbs--clear of all wires. '
* (3) Make provisions to warn all pedestrians and motor vehicles of
danger of falhng limbs elther ‘with-suitable 51gns or by statlonmg a
- guard ’
- (4 Select the best place to chmb and use a ladder to ascend to the
first substantial branch orcrotch.
(6). Place the ladder 80 that both ralls are supported at the top, not
Just one rung.
(6) Make sure the ladder is secure Lash it mto place 1f there is the .

least danger of 1ts shppmg on the ground or swmgmg around the tree
trunk.

(7) Watch constantly for unsound hmbs Cut them oﬁ' as you go up -

tolessen the danger When you descend.

- (8)" Keep slack out of the safety line--do not burn it by allowmg it to
shde through crotches rapidly. Never allow the running end to reach the
street where it mxght be caught by vehicles. . .

.(9). Place only one hand on each limb when chmbmg

(10) Carry sharp edged tools in sheaths or cases. ,

- (11), If necessary to work near conductors, have them deenergized 1f
poss1ble, but.consider them. energlzed Have a supply of rubber protec-
tive equipment (rubber blankets, rubber gloves and rubber line hose) on
hand Be especially careful in wet weather.

©(12) Tools, such as saws, axes, bush hooks, and prunmg shears, must
not be left hanging in bushes or trees.

~(13) Most people are susceptible to poison ivy, poison oak, and poison
sumac. If you accidentally come in contact with these poisonous vines,
promptly wash the affected parts thoroughly.

i
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(14) Approved eye protectlon must be worn when: workmg m brush»‘
ortree branches o T A
6—11 Electncal Feedbacks S
. a. anary Substation Precautlons In many pnmary substatlons 0
~ there is the possibility: that current to the apparatus being worked on is
fed from some other source. This source may be another circuit fed from
the same station or an accidental connection with wires fed from an-
other station. ‘Therefore, the apparatus must always be grounded with
whatever class of groundmg equlpment applies. ‘When workmg on an
apparatus at such stations on the bus side of the distribution breakers,
the likelihood of a feedback can be matenally lessened by openmg these "
breakers

(1) When a- recloser is opened to deenerglze a line, and before
grounds are placed on the line, the j jumpers on at least one side of the. -
recloser must be opened. This will prevent the line from becommg en-
ergized should the breaker reclose. e

-(2) Workers should remember that there is always a posmblhty of -
feedback or Cross on any pnmary or secondary on which they may be
working. ,

b. Dlstnbutlon Work Precautlons In dlstrlbutlon work there is a
distinct possibility that’ lines may be energlzed from some distant :
source. Where a blown sectlonahzmg fuse must be replaced remember .
that normally one side is energized and both sides may be energlzed
Safety precautions must be exercised in replacmg this type of fuse. In
many cases, one side of fuses in' secondaries of transformer banks may |
be energized even though the fuse is blown ‘ |

6-12. Shortmg Out Pole: Ground-ere Gaps. Workers ‘must al-
ways short out pole:ground wire: -gaps with the line ‘energized:' Use
grounding clamps for'this purpose. In grounding a line equipped with.
pole ground wire gaps, the gaps must be shorted before the groundmg g
devices are applied to the conductors. - o e

6-13. . Phasing or Tying: Clrcuxts Together. _When 1t is desrred to
phase two or. more circuits: together, check:the phaslng with potential ...
transformers or phasing tools. Never tie two c1rcu1ts together without
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first checkmg the’ phase relatlonshlp ‘Al three phases must be checkedi .
for posxtwe phasmg Appropnate eye protectlon must be worn. '

6-14. Handling Capacitors, Power Transformers, and Regula
tors: - -
8. Capacltors i R ‘
(1) :Due torthe charactenstlcs of: capacltors, they may retam thelr';
charge for. days after: being disconnected, if there is no  discharge circuit .
or if the discharge circuit has burned out. Therefore, any disconnected
capacitor must be considered as fully charged untll grounded and short-.
ed.. o
. (2) Aﬂ;er capacltors have been dlsconnected from the circuit, walt 5
minutes to permit the units to discharge. through the discharge device
before.terminals are grounded and shorted. If hot-line tools with insu-
lated conductors are not available to do the grounding and shorting,
~ wait 10 mmutes more before usmg ordinary ground clamps w1th bare ;
conductors. -

(3) Safe practlce requlres that the ground and short placed on ca- -
pacitors be left on until all work has been completed. When working on .
or testing capacltors in the shop, the work area must be roped off as a

:safety measure for other workers Ceen e R :
b. Couphng Capacltors TR -

(1) "Alittle known charactenstlc of couphng capacltors makes them,
especlally ‘hazardous to personnel:if not properly grounded. This char-
acteristic is the extremely h1gh remstance whlch results ina long dis-

" . charge period; - -

.(2) During shlpplng or storage a couplmg capacltor must always
haveashortmgmre S

~(3) -During" mamtenance, a’ groundmg wire must be connected to :
each’ exposed metal terminal that personnel can contact. Grounding
wire must be left in place for the ent1re duratlon of mamtenance toen-
sure discharge.” =+

~c. Power: Transformers and Regulators ‘When power transformers

and regulators are ' maintained as spares in substatlons, the bushmgs -
must be short-clrculted and grounded. -



94  AFR91-12 . 31January 1990

6-16. . Oil: Switches.:: The:: consequences .of; operatmg a faulty oil-
sw1tch or closing into a faulted circuit:with an oil switch are likely to be
devastating and possibly fatal. Sw1tch1ng procedures must be developed
at each base to make sure that no energized oil switch is operated while
workers are in the vicinity. Equip the switch to operate from a remote
location (at least 20 feet) or completely deenergized before switching.
Several utility companies have fitted their oil switches with a rope and
pulley system which allows switching with the operator protected by a.
‘remote location. Installation of this type of remote operating system
may be practical in some cases. Switch position and grounding condi-
tions must be verified before operation. In addition, no high voltage oil
switch is to be operated unless routine maintenance, including oil test-
ing, has been performed within the past year. Oil switches controlling
lighting circuits must be tested every 2 years. (See AFM 91-3.) 0il
~ switches must incorporate a mechanical stop to prevent inadvertent op-
eration to ground. Any abnormalities or defects discovered in any oil’

switch, should be reported to HQ AFESC/DEMM Tyndall AFB FL
32403-6001

6-16. : AenalLlfts° R RS i e e ‘

" a. General Instructlons .Tlus sectxon descnbes the operatlon of hy--
draulic booms with aerial baskets when used for electnc maintenance
work.

(1) Lift controls must. be tested each day before use to determme
thatsuch controls are in safe working condition; .. . - - ,

(2) The insulated portion of an aerial lift must not be altered in any
manner that might reduce its insulating value. . - .

(3) The vehicle may become energized (or grounded) when the boom
or the aerial basket itself comes in: d1rect contact w1th energlzed (or
grounded) conductors or equipment. ,

. (4) Neither truck, boom, nor aenal basket wﬂl be depended upon to
be "ELECTRICALLY INSULATED." No one will be permitted to touch
the truck or equipment when aerial equipment is operatmg in or near
energized conductors. The vehicle must be g'rounded or.considered as
energized and barricaded. ‘ L ,




AFR91-12 - 31 January1980 95

*“(5)- The rules governmg therequirements for use of rubber or other |
protectlve equipment while workmg on poles and structures also apply o

to work from aerial baskets.

(6) Abody belt having a secured safety strap (or an approved equiv-
alent) must be used for any work from an aerial basket and must be
attached to the boom. '

(7) Basket liners must be used (if the basket is deslgned to be used
with a liner) and tested according to TO 36C-1-4.

(8) A safety hat and suitable clothing must be worn at all times

- when working from the aerial basket and by all ground personnel.

. 9) Do not allow unauthorized or unquallﬁed persons to operate the
boom carrying an aerial basket.

(10) Insulated aerial lifting devices used for working on energized

electrical systems must be specifically designed for that sole function. -

The aerial lift must be used only for electrical related work.

(11) All personnel must stay clear of pressurized oil or air whlch is
escaping from a ruptured line or ﬁttmg The pump, compressor or en-
‘gine must be stopped as soon as a leak is detected.

(12) The manufacturer’s load limits of the boom or baskets must be
posted on the unit and they must not be exceeded. .

(13) All hydrauhc and pneumatic tools that are used on or near en- -
ergized equipment niust have nonconductmg hoses rated for nornial op- -

erating pressure. - = . .,
(14) An aerlal crew must 1nclude a mlmmum of two quallfiéd work-
b Travel Procedures e
(1) Drivers of aerial basket trucks must be constantly alert to the
fact that the vehicle has exposed equipment above the elevation of the
truck cab and provide the necessary clearance. ,
(2) Moving the truck into the opposing traffic stream is hazardous
and must be avoided when possible by planning the order of the work.

(3) Any backing of the truck must be done slowly and under the
direction of one person on the ground who has an unobstructed view of
the intended path of the vehicle and its driver.

- (4)" A truck must not be moved with the boom elevated in working
posrtlon
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.(5)"When travehngsto and: from ;job:sites;:pin-on: type ‘buckets must
elther be removed and stored:on. the truck.or secured in a.horizontal
position to the boom to avoid obstructing the driver’s vision.

c.. Setting Up and Knock Down at the Job Site: .

(1) The truck upon arriving at the work area, must be legally
parked while the vehicle and pedestnan warmng signs, lights, and bar-
ricades are being placed. . -

(2) Give careful conslderatron to the locatlon of overhead conduc-
tors and the surrounding condltlons before the truck is moved into the
work position.

(3) Make every effort to place the truck so that all work areas at
that location may be reached by the boom w1thout movement of the

truck. .
| 4) Avallable footmg for the truck wheels and outnggers must be
examined carefully and extra cautlon exercised if there is snow, ice,
mud, soft ground, or other unusual conditions: Blind ditches, manholes,
culverts cesspools, wells and other gimilar constructlon must always
be considered as additional posmble hazards.

(5) Before lowenng the stabilizers, outrlggers, or hydrauhc jacks,
the operator must be certain that no one is close enough to be accidently
injured. Chocks or cnbbmg may be needed to ensure stablhty of the
truck body.

'(6) When working on an inclined road or street’ each outngger or
jack must be checked to make sure a stable setup has been achleved The
truck should sit approximately level as viewed from therear.

(7) A warm-up period is needed at the beginning of each day’s work.
This time may vary with dlfferent makes and models, also to tempera-
ture range in various locations.:

(8) When lowering the boom to a cradled posrtlon, employees will

-stand clear of the path ofthebucketandboom. : -

(9) When work:is completed :the bucket must be lowered and the

boom cradled and secured by an approved tle-down :
‘d. Operating attheJob Site: e b

(1) Before Raising the Bucket : SRARER, :

(a) One employee must be. responmble for all operatlons requlred
to place the basket in operating position, using the bucket, and restormg
it to the traveling position. }
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inet#'t(b)? The operator: must check to'be sure that the outriggers or sta-
bilizers are in the'down position;: the truck’ hand brake set, and the rear
wheels of the truck chocked where necessary. - '

() The outriggers or stabilizers must be checked for safe opera-
tion before a load is lifted if the operator has any doubt as tothe stablhty
of the truck due to terrain. . :

- (d)'When the boom must be maneuvered over a street or hlgh-
way, necessary precautions must be taken to avoid accldents thh trafﬁc
orpedestnans A flagger must be used when necessary.- '

' "(e) "Enter the bucket only w1th the bucket restmg in the posltlon
for whlch it is designed. ,
(2) Raising the Bucket '

(a) The location of all obstructlons should be noted, so that the
bucket or boom will not contact such obstructlons when 1t is ralsed
lowered, or rotated. :

(b) The operator should always face in the du'ectlon in whlch the
bucket is moving." K

“(c) The operator must follow the ‘proper sequence prescnbed by
the manufacturer inraising the boom section. '

(d) ‘Before reaching any area containing obstructxons, the oper-
ator must test controls of the boom and bucket to ensure that they are in
proper working order,

© (e} 'The operator must’ suspend operations’ 1f test mdlcates the
unit is not working properly.

(® Raising the bucket: du'ectly above energlzed conductors or
equipment should be kept to a mmlmum

(3) Working Aloft: Sk E ’

(a) ‘Buckets should be located under or to the 51de and must not
contact any conductors or equlpment

(b) ‘If necessary to get within'reach of energlzed conductors or
equipment, the employee must wear proper pnmary rubber gloves and
rubber sleeves: i

o (e) Energlzed conductors and equ1pment must be covered w1th
protectlve devices, if deemed necessary toperform the work safely. .~
" @ Adequate clearance must be maintained so that protruding
tools will not come in contact with conductors, limbs, or other obstruc-
tions. '
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«(e). The worker must not stand:on top.of the:bucket.or on planks

placed across the top of the bucket, while performing work. .
- (f) The worker must not belt into an adjacent pole, structure, or
equipment while performing work from the basket.

- (g) The operator must make sure that handlines and tools do not
become entangled with the levers that operate the boom.

(h) When working aloft, all tools must be secured when not in
use. _ o ‘ o
(4) Ground Operations. When the bucket is being used in any man-
ner which might result in contact with an energized conductor with the
basket or boom, or anything attached to them, the vehicle must be con-
sidered energized at line potentlal and the followmg safe practices ob-
served:

(a) Matenals or tools must notbe passed between a worker onthe
vehicle and a worker on the ground unless both workers wear primary
rubber gloves and use the other required protective devices.

(b) Employees operatmg ground controls must be on the vehicle
or insulated from the ground usmg pnmary rubber gloves and other pro-
tective equipment. “

(c) Before entering or leavmg the vehlcle, the employee must
make sure that the boom or bucket is not in contact or near energ'lzed
equipment.

(d) Employees on the ground must not work dlrectly below the
work area of the bucket.

(e) Donotthrow tools or materials to or from the elevated basket

e. Lift Inspection. The assigned operator. must inspect the aerial
bucket equipment daily before operating according to manufacturer
instructions. Report and repair any defects. Give speclal attention tothe
following: -

1) Inspect hydrauhc hoses and remote controls for tw1stmg, chaf-
ing, and proper alignment. -

(2) With oil lines under pressure, mspect for ev1dence of leakage

(3) Check oil level of hydraulic and remote control reservoirs. Qil
recommended by the manufacturer should be added when required.

" (4) Check unit for proper operating speed and rate of drift.

" (5) Check operation of all controls through their maximum working

range.
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- (6) Visually check booms for cracked welds, d1storted members, or
any defects. L
~ f. . Maintenance. Necessary penodlc mamtenance schedules are in
the maintenance and operation manual which the manufacturer, pro-
- vides with each unit. Only standard parts furnished by the manufac-
turer should be used. The following items must be given consideration:
(1) Keep all fiberglass coated or wrapped; booms and buckets clean.
This may be accomplished by hand washing with a mild detergent and
hand rinsing. Do not use a water hose under pressure.
(2) Perform electrical tests on insulation every 6 months or more
frequently when the need is indicated according to TO 36C-1-4.
(3) When the weather is below freezing at a job location operate the
hydraulic pump 5 to 10 minutes before operating the boom.
(4) Refer to operation manual for grade and maintenance of hy-
draulic fluid so that umt may be put in operation with minimum warm-
up time.

of the pressure lines must only be done by a qualified person. .
(6): Purging of air from the. pressure lines must be: performed only
by aqualified person. -

(7) Check maximum a,llowable load operatlon through all posltlons

penodlcally |
(8) Check boom and levelmg w1re rope cables for frayed strands
security of terminals and correct adjustment. -

‘8. Rental Units. The BCE must be notified if the msulated personnel
lifting device becomes inoperable and estimated return to service date is
more than 10 calendar days. Upon notification, the BCE should forward
a request to the 'I‘ransportatlon Squadron Fleet Manager for rent-
al/lease vehicle support. (See AFM 77-310, Vol I, para 4-11). Rental ve-
hicles must be thoroughly inspected and tested before initial use.

¢
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)] Any repair of the hydrauhc pressure system mvolvmg opening -
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GRS TR oW Chhpter;!l

.7-1 Pnnciples“ f Flrs t Aid s e e
‘a. Purpose of First, Af d. First d i 1s_ th ‘klmmedlate temporary treat.
ment given the victim of aninjury or sudden illness. All 542XX
personnel must be well trained in the procedures mvolvmg emergency
situations and first aid fundamentals. |
b. Fundamentals of First Aid:

(1) Keep the injured lying down in a comfortable posltlon with the
head level, at least until the extent of injuries has been determined. '

(2) If the injured is unconscious, try to place face down with the
head turned to one side. However, be sure of the extent of mJunes before
any movement, as the situation could be made worse. :

(3) Look for hemorrhage, stoppage of breathmg, pmsomng, wounds,f
burns, fractures, and dislocations.”” .

- (4) Stoppage of breathmg and serious bleedmg takes precedence
over everything: ‘else. ‘Remember ‘the ‘order, BREATHING HEART
BLEEDIN G. N

(5) Keep the injured warm, mamtammg normal body temperature
This is essential in preventing serious shock. If the weather is cool, place
covers over the patlent and also underneath for protectlon from cold sur-’
faces.

.. (8) Pam is an 1mportant mdlcatlon of 1mury Let the patlent gulde
you to posslble mJunes e

(1. Never givean unconsclous person water or other 11qu1d todrink,
asitmay enter the wmdplpe and cause strang'ulatlon : .

(8) Do not give stimulants i in case of severe bleedmg, suspected in-
ternal bleedmg, or head i injuries. .

(9) If the injured is conscious and there is no sign of severe abdomi-
nal injury, give all the water wanted slowly andinsips.

(10) Keep onlookers away from the 1nJured unless they can be help-
ful.

(11) Ease the mJured in any way possible. A proper mental attltude
on the injured’s partis extremely important. o
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.+ (12) »Avoid letting:the injured see:the i injury, and in severe cases do
not let the mJured know how serious thei m,Jury is..

7-2. Physlcal Shock. Shock is present in all injuries, it may.be
slight, lasting only a few. seconds, or serious or even fatal. It may occur
immediately or be delayed, coming on several hours later. In shock, the
brain and other parts' of.the body do not receive:a sufficient supply of
blood. Shock usually results from injury or from severe nervous upset
such as fright, pain, or grief. Shock is so serious: thatit should be treated
even before the injury, unless the injured is: bleedmg profusely or not
breathlng ,
a Symptoms of Shock

(1) -The face is pale. Eyes havea glassy and vacant expresslon o

(2)' Cold- persplratlon appears, partlcularly on the forehead and
palms of thehands. ~ .+ : | A »

(3) Thepulseis rapld and weak. "

- (4) Asevere chill often develops. S S

(5) Usually the patlent hes quletly and takes llttle mterest in what
is takingplace.

(6)- Nausea and vomltmg are frequent

(D). Breathmg 1s1n;egular

b Shock Treatment: . L :

-(1). Heat. Keepmg the body warm, mamtammg a normal body tem-
perature is. the most unportant thing both in treatmg and preventing
shock. Wrap, the patxent in blankets or anythmg else available. Do not
remove clothmg except when absolutely necessary to treat an mJury,
replace it as soon as possible. .

- (2) . Position. Lay the injured with back down and head lower than
the rest of the body Do not have the mJured Slt up, unless thei 1nJury isto
the chest or there is a nose bleed. -

~(3)- Stimulants. Ammonia, coffee, or tea have no value in treatmg
shock ‘Fluids have value..However, they should not be given if the per-
son is only partly conscious, if nauseated, or has a penetrating abdomi-
nal wound. Plain water, neither hot nor cold, glven insmall quantltles is
recommended. -

1"‘
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7-3." Control of Bleeding.:: Most external bleeding can be controlled
by applying pressure directly over the wound. Use a clean cloth, if avail-
able, or part of the clothing in extreme emergencies. Application of the
bare hand or finger may be necessary for quick action in stemming a
major blood loss until effective cloth material can be brought to use.
After the bleeding has been controlled, apply additional layers of cloth
to form a good size covering, and the bandage snugly or firmly. Do not
remove the dressing. If blood saturates the dressing; apply more layers
of cloth, perhaps tighten the bandage. If significant bleeding continues
after bandaging, reapply direct pressure. .

7-4. Use of a Tourniquet. Tourniquets should be used for only a
severe hfe-threatenmg hemorrhage that. cannot be controlled by direct
pressure. They should be used only when severe bleedmg involves an
extremity in which large arteries are severed, or in cases of partial or
complete severance of abody part.
a. Applying a Tourniquet: 5
- (1) Place tourniquet above wound between body and wound
" (2) Tightenjust enoughto stop the bleedmg |
(3) Note thelocation of and time the tourmquet was applled
(4) Releasing the tourniquet should be done by a physician or by

medical personnel to control'hemorrhage and replace blood volume ade-

quately.

- b. Improvised Tourmquets Improvised tourniquets should be made
of flat material about 2 inches wide (for example, a cravat bandage,
stockmg or belt). Avoid usingrope, wire or sash cord, as they may cause
injury to underlymg tissue and blood vessels

7-5. Electrical or Heat Burns. If a considerable area is involved,
get to the doctor as quickly as possible. Cover the burn with a clean dry
bandage. Do not apply medication except as directed by a physician. The
use of cold water or ice in treating burns of small dimension is recom-
mended by some doctors. The burned area should be submerged if possi-
ble, running cold water over the area will suffice. All electrical burns
should be seen by a physician as they may be more severe than they
appear. : _ : ‘

e et
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7-8. Chemical ’”Burns (Acids, lee, Cement) +*Wash away the'
chemical completely with large. quantltles of water for a minimum of 15
minutes. Then follow instructions as in 7-5 above. Obtain medical help
as quickly as possible. Do not rely on temporary first aid procedures.

7-7. Choking (Helmhch Maneuver) Choklng on food or foreign
objects can cause death in 4 minutes.;Early recogmtlon of the symptoms
of choking is essentlal to the successful apphcatlon of the Heimlich Ma-
neuver.
a. Symptoms. The v1ct1m o
(1):Cannot speak or breathe
“(2)" Turns blue. s
(3) Usually. grasps throat
b. Maneuver:
(1) Standing Position:
-*/(a) 'Stand behind victim and wrap your arms around the waist.
“(b)‘ Place the thumb-side  of your fist against-the victim’s abdo-¢
men, shghtly above the navel and below the rib cage.
(c) Grasp your fist with your other hand and press into the vic-
tim’s abdomen with a quick upward thrust (repeat if necessary).
(2) Sitting Position. The rescuer stands behind the victim’s chair
and performs the maneuver asin b(l)(a) through (c) above.
(3) Prone Position: ~
- (a) Place-victim face up. '
(b) Kneel close to the slde of v1ct1m 8 body or straddle v1ct1m B
hips; 7 B ”*g ERRERITE
(c) Place ‘one hand on top of the other W1th the heel of the bottom:
hand in'the middle‘of the: abdomen, slightly above the navel and below"
therib cage.
(d) Press the victim’s abdomen witha quick upward thrust.
(e) Check victim’s airway.
(f) Repeatif necessary

7-8. Eye Injuries. Only a mmlmum amount of ﬁrst a1d should be
given in case of an injury tothe eye. w

a. Treating For Foreign Bodies. Ifa forelgn body has entered the eye,
try to remove it by washing the eye with an eye wash. If such efforts fail
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to remove the foreign:body, the.eyeshould be covered -and.the patient
immediately  transported for professional -medical help. No attempt
should be made to remove a foreign body which is embedded in any por-
tion of the eye. If the foreign body is readily accessible and is on one of
the eyelids, try to remove it by using clean cotton and a sterile eye solu-
tion, if available. Injuries involving cuts and lacerations in or near the
eye, or injuries caused by a blow.on the eye, require bandaging only,
after which the injured shouldbetakento adoctor .

" b. Treating For Chemicals. Ifa chemical (such as ac1d alkah, caustlc,
agent or other such agents) enters the eye, immediate first aid treat-
ment is essential. Irrigate the. eye with large quantities of clean water, a
minimum of 16 minutes, until all of the agent ‘thas been thoroughly re-
moved. This is very important. Cover the eye and transport patlent for
medical attentlon T e o “
7-9.. Fainting or Unconsciousness From Any Cause. If the pa-'
tient’s face appears pale, lay. the patient level.(face up) and raise feet
higher than head. Loosen tight or restrictive clothing. If the patient is
not breathing, 1mmed1ately begm cardlopulmonary resuscltatlon
(CPR). I L

7-10. Fracture or Suspected Fractures If an; attempt is made to-
administer first aid in case of fracture; more harm is often done than
good. For this reason; the injured should be made as comfortable as pos- .
sible and medical assistance summoned. If circumstances' are such that
‘medical assistance is not readily available and it is thought advisable to
remove the patient, handle patient as gently as possible, keeping in
mind that movement of the fractured member mlght do more damage

7-11. Heat Stroke. : The symptoms.and: treatment of  heat stroke
(commonly known as sunstroke) are quite different from those of heat
.prostration or exhaustion. Heat stroke is caused by prolonged exposure
todirect rays of the sun or toexcessive heat mdoors
a. Symptoms: o

(1) Unconsciousness occurs in most cases..: .

++(2)- Body temperature is' well above normal otten 106 to 109 F

:'(3) Theskin:is hotanddry.. : TN S T SO
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©(4)7 The pulse israpid.»: Gl TR (U

(5) "There may be dlzzmess and nausea.’ L

“(6) ' Theface'is red and flushedin most cases.

(N Breathmg is' sometlmes labored \

b.: Treatment: MLl IR

(1) Bring patlent mdoors, unclothe, and provxde rest

(2) ‘If fully conscious; ‘give'small amounts of water frequently.

(3) Reduce temperature by wettmg the patlent w1th alcohol or luke-
warm water, and fannmg vigorously. *

- (4) Give no stlmulants adm1mster fluld and salt in small doses
when full consciousness is evident. " |

(6 Get the v1ct1m to a doctorl ' ',, o 4‘ L _;";ﬁ ‘j o

7-12 Heat Prostratlon. .'l‘he symptoms and treatment of heat pros-’
tration are quite dlﬁ'erent from those of sunstroke The basrc problem is
alack of water and salt S | -
a.; Symptoms: " S
(1) The patlent is usually consclous _
(2) The face is pale and anxious lookmg
(3) Theskin is covered with clammy persplration.
~ (4) Thebreathing is shallow and feeble T e
_(5) The pulse is weak.and rapid. . o ey
_ (6) Thepatientis chllly and often has the cramps Lo
(W) Questlons are answered slowly : ’ .
(8) There is a dull headache, dlzzmess, and a feehng of slckness- -

.-perhaps vomltmg

~b. Treatment: - ; '
(1) Remove to a qulet place
- (2) Loosen tightclothing. - ..
- (3) Lay flat on back with head low .
- (4) Remove foreign objects: from mouth. - Lo
(5) 'When able to drink, glve small amounts of water as tolerated
.(6) Transport toadoctor. - " :

7-13. Poison Ivy and Ponson Oak. Learn to recogmze and avord
the hazard of poison ivy, poison oak, and poison sumac (see figure 7-1). If
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you touch them, wash your hands at once and use; plenty. of. soap and
water. Seek medical assistance. .. L N Ly

-a. Preventions. Rubber or heavy leather gloves ﬁafford some protec-
tion from these poisons, but the sap: plcked up by clothing can be easily
transmitted to the hands and other parts of the'body even after.consider-
able time. Have all garments exposed to these poisons dry cleaned.

b. Burning Poisonous Vegetation.. When burning poisonous vegeta-
tion, the smoke can cause: serious irritation.to.the.eyes and face. Wash

your face and eyes with clear water and promptly seek medical assis-
tance. = N ,

7-14. Poisonous Snake thes

a. Treatment When Medical:Helpis Near. lfmedlcal attentlon can be o

secured in less than an hour.do thefollowing
- (1) Keep thevictim qulet 5 5
(2) Apply a constricting band-"from;2 to4 mches above the blte be-
tween the wound and the victim’s heart. The'band should only be tight
enough torestrict the flow of venom, not the flow of blood.
- (3) Apply ice tothebite. Guard agamst frostblte
(4) Treat victim for.shock. S : :
(6) Transporttoa medlcal faclhty '
b. Treatment When Medrcal Help 1s not Immedlately Available. If
medical attention is over:an hour: ;away;then consider the incision or

suction method. However, it is hlghly unhkely that a worker will ever be

more thanan hour from medrcal assmtance

7-15. Treatment of Splmters. Under no cncumstances attempt to

"dig out" imbedded splmters or forelgn substancee Refer patient to
medical asslstance

.7-16. ~Sprains or Imunes That Do Not Bleed Use a bandage type

' compress if suitable material is Lavallable Place pad over injury. Ban-
dage, but not so tightly as to stop cnculatlon Elevate the mJured part
and keep it free from motion.

NOTE: . Apphcatlon of a cold pack dunng the first half honr could re-
duce swelling. : ; el
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7—17 Gas Polsomng-

Rescuuig a Vlctlm. When a person 1s overcome by gas, or lack of
oxygen, Qulekly move the v1¢t1m to fresh a1r. The rescuer should be care-
ful when entermg a gas ﬁlled area w1thout appropnate precautlons
Fresh am does not necessanly mean cold air. Many have walked from a
warm gas filled room intothe cold outside only to collapse.

Yoy
v 1
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~ b. First Aid Treatment {If the' patlent is not breathmg or is breathing
weakly, apply CPR as needed Take precautlons to keep the patlent
warm until medical asslstance is prov1ded : o

7-18. Rescue From Electric Sh Qulckly release the vietim
from the current, being very: car'eful toavond receiving a shock. Use a
dry nonconductor such as rubber: gloves, ‘clothing, wood or rope to re-
move either the victim or the conductor.-Beware of using any metal or
moist material. If both of the victim’s hands are graspmg energxzed con-
ductors, try tofree them one at a tune ,

7-19. Cardxopulmonary Resuscitatlon (CPR) -

a. Training Requirements. The procedures for heart and lung resus-
citation, when combined, constltute CPR. These procedures apply to vic-
tims of electrical shock, heart faxlure, .drowning, drug overdose, and
other causes. HOWEVER THE ORIGINAL CONSIDERATION HERE
ISELECTRICAL SHOCK! - AR

" (1) The performance of and ratlonale for the procedures in CPR are
as described by the Amencan Heart Assoclatxon (AHA) and the Ameri-
can Red Cross (ARC). . e

(2) All 542xx personnel (mlhtary and c1v1han) must receive tram-
ing in CPR, bleeding, shock management ‘and emergency care of a per-
son having open wounds or: burns This training must be. accomplished
as soon as posslble aﬁer an mdundual has been asslgned to work. Untll '
which may prov1de exposure to workmg voltages unless there are at
least two other persons present who have been trained in CPR.

(3) Unit CPR instructors are usually trained by. host base medical
personnel. If the host base cannot provide medical personnel, they can
_ arrange for certification of unit personnel through the ARC or AHA.

(4) All personne] must be reexamined for. certlficatlon annually, re-
gardless of the length of time for which the certlﬁcatlon is vahd :

b. Procedures for CPR in Sltuatlons not Descnbed by the AHA and
the ARC. Remember that if a v1ct1m is on’ a pole, cardiac compresslons
are very ineffective. If the victim requires cardiac compressions, it is
most important that the victim be removed from the pole as quickly as
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possible:: After removmg the v1ct1m from the pole, proceed w1th the stan-
dard CPR procedures.:}” o

c. Cardiac Massage Precautlons Care must be taken in admrmster»
ing closed chest cardiac massage. Follow the procedure carefully re-
garding' the ‘placement of .the hands and'the force applied to avoid
complications: such as fractured nbs or- m,]ury to the spleen, hver, or
other organs. =

d. ‘Care of the Patient. An unconscious person becomes cold very rap-
idly, and chilling means a further strain on vital functions that are al-
ready weakened. Keep the patient covered and warm during and after
resuscitation as much as posslble Do not permit the patients to exert
themselves If it becomes necessary to move the patlent keep the pa-
tlent m a lymg down posrtlon

7—20. Treatment of Hypothermia Prolonged exposure to cold con-
ditions may result in a lowering of the body temperature below normal.
This is always serious and can be fatal. Itis a- ‘preventable condition by
proper planning of activities and proper selection and care of protective
clothing. The risk: of this® ‘injury is' ‘reldted: to the temperature, and is
increased by wmd and dampness Clothmg should ‘be: loose, layered
clean, anddry.. - T S § ‘

(1) Mild hypothermla produces shxvermg and muscular rlgldlty
w1th coldskin. © 7

. (2). Moderate hypothernua causes confuslon and loss of coordma-
tlon, and shlvermg may be absent L -

(3 Severe hypothermla causes severe drowsmess or coma, weak-
~ pulseandis followed bydeath o

‘b, Treatment: . . SRR

(1) Remove wet clothmg and keep v1ct1m dry : R

(2) Prevent conductive heat loss by not allowmg the v1¢t1m to rest
against cold or wet surfaces. ‘ :

(3) Prevent convective loss by shleldmg the v1ct1m from the wind.

(4) Tnsulate all exposed parts by wrappmg w1th blankets or other
dry bulky material.

(5)" Alcohol has noplace in treatment
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~ (6) Ifthe victim'has mild hypothermia; or medical help is not avail-
able for a prolong penod external rewarming with-warm water bottles
or using the rescurer’s body heat may be attempted , S
NOTE: Burns may result from rewarming attempts with radlant heat,
such as, fires or heat sources with a temperature over 110F (43C). At-
tempts to perform external rewarming of severely hypothermla patlents
may worsen shock and cause death.

~ (7) Prompt medlcal referral is essentlal for all but the mlldest
cases | .

7—21 Local COldx Imury. Local cold mJury usually occurs -onex-
posed parts such as. the hands face, or.on the feet Preventlon is almost
always possible by following the rule; keep moving, keep warm, and
keep dry. Give special attention to the risks of windy conditions, or cold
metals or liquids, such as fuels. The risk is 1ncreased by past cold injury,

smoking and alcohol. A "buddy" system checkmg each other for white
exposed areasis helpful. -~ ..

-a. Symptoms: 4
(1) Frostbite (freezmg of tlssue) Affected part white, numb and
waxy, or hard. With thawing, affected part may be swollen, painful, or
black.

(2) Chilblain (cold injury without freezing). Red, itchy skin leslons
on cold exposed parts, may have swelhng or bhsters

b. Treatment:

(1) Once rewarmed, the part should be dried and wrapped in a bulky
dry covering. It should be expected that the body part will not be func-
tional and must be carefully protected from'rubbing or further cold. If
this cannot be ensured, rewarming should be delayed unt11 the individ-
ual has been removed from the cold environment.

(2) Treatments such as alcohol or rubbmg the affected part are dan-
gerous and ineffective.

(3) Prompt referral toa medlcal faclhty is essent1al




AFR91-12: . 31 January 1990 . 3 111

BY ORDER OF THE SECRETARY OF THE AIR FORCE

s .

OFFICIAL R LARRY D, WELCH General USAF
e b £ "'v’.-:‘_,,ChIEfOfStaﬁ‘% T i

?

g "P'"‘V"if;:* B

EDWARD A PARDINI Colonel USAF EET
: Actmg Du'ector of Infgrmatlon Management» R

SUMMARY OF CHANGES, o
Revised work rules for energlzed c1rcu1ts (para 1- 7) deleted task 1llu-
mination and added new general safety precautions (para 2-2); revised

listing of AFOSH. Stds (para 2-1a); added additional information on ca-
pacitors (para 3-2d); added section on storage batteries (para 3-5); de-
leted carbon monoxide tester and pole storage; added alternative to hot
stick testmg (para 5-8); revised approval authority on working ener-
gized lines (para 6-le(3); clarified safety grounding procedures (para
6-4); and revised bucket truck rental procedures (para 6-16g). '
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-Actlve Use To be used frequently, such as, the dally ‘use of rubber
gloves

! z i

-Ahve or L1ve (Energlzed) Electncally connected to a ‘source of
- potential difference, or electrically charged to have a potential sig-
mﬁcantly different from that of the earth in the v1c1n1ty The term
"live" is sometlmes ‘used in’ place of the term current-carrylng,"
'where the mtent is clear, to av01d repetltxon of the longer term ‘

~ANSI. American Natlonal Standards Instltute

A-Approved Sanctloned endorsed accredlted certified, or accepted
as satlsfactory by a duly constltuted and natlonally recogmzed au--
thonty or agency T o

-Authorlzed Person A person approved or asslgned by a supemsor
to perform a speclfic type of duty or dutles or to be at a speczfic
location or locatlons at theJob site.

—Automatic Circuit Recloser. A self-controlled device for automati-
cally 1nterruptmg and reclosmg an alternatmg current circuit with
a predetermmed sequence of opening and reclosmg followed by
resettmg, hold, hold closed, or lockout operation.

-Barricade. An obstructlon to deter passage of persons or vehicles.

-Barner A physlcal obstructlon wh1ch is mtended to prevent con-
tact with energlzed lines or equlpment

-Blockmg The placmg of a svntch in the open or closed posmon and
ensuring. by mechanical means that the posltlon of the switch: will
not be changed accidentally. ' .
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~Bond.;Any;electrical ;; connectlon; from one!conductive element to
another for the.purpose of minimizing potential differences or pro-
viding suitable conductivity for fault current or for mitigation of
leakage current and electrolytlc action. SRR

-Bondmg Jumper A conductor to ensure the required electncal
conduct1v1ty betweenav, etal parts requlred to be electncally con-
nected Liogilom ,

—Bushmg* An 1nsulat1ng structure mcludmg a through conductor, or
" providing. a_ passageway. to such a conductor, with provision for
mounting on a barrier, conductmg or otherwise, for the purpose of
msulatmg the conductor from the . bamer and- conducting current
from one sxde of the bamer to the other

-Conﬁned or. Closed Space Any space havmg 11m1ted means of
egress, whxch 1s subject to the accumulatlon of toxlc or ﬂammable
enclosed spaces include, but are not hmlted to storage tanks, pro-
cess vessels bms, , b01lers *ventllatlon or exhaust ducts sewers,
underground utlhty vaults, tunnels plpelmes, and ‘open top spaces.
more than 4 feet m depth such as ‘pits, tubs, vaults and vessels |

-Cable A conductor w1th msulatlon, or ‘a stranded conductor with
or without msulatlon and other coverings (smgle-conductor cable--or

a combmatlon of conductors) msulated from one another (multlple-
conductor cable) T

—Cable Shéath' The' protective" covering as applied to cables.
NOTE: A cable sheath may conslst of multlple layers of whlch one
‘or-more are. conductlve e

~Cardiopulmonary Resuscltatlon Cardlopulmonary resuscltatlon -
(CPR). includes.:opening and ‘maintaining-an airway, providing ven-
tilationthrough rescue breathing, and providing artificial circula-
tion through the use of external cardiac compression.
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‘<Certified: or~ Certification: rThef accomphshment *of cumculum as
‘-‘speclﬁed m th1s pubhcatlon RS LT AT W TS

. EIT T B o Cat ;

-Clrcult For the purposes of th1s regulatlon only, a c1rcu1t is a
conductor or system of conductors through whlch an electric current
is intended to ﬂow o R . .

-Clrcult Breaker A devxce deslgned to open and close a clrcult by

" manual means, and to open the circuit_ automatlcally ona predeter-
mined overload- of current, w1thout 1mury to 1tself when properly

-applied thhm 1ts ratmg . , B .

‘-Commumcatlon Lmes Conductors and thelr supportmg or contam-
ing structures which are used for pubhc or private signal or commu-
nication service, and which operate at potentlals not exceeding 400
volts to ground or 750 volts between: any. two/points of the. circuit,
and . the, transmltted power .of - wh1ch does ‘not “exceed 150 watts,
When operatmg at less than 150 volts -0 hmxt is placed on the
capaclty of the system SEAETE

NOTE: Telephone, telegraph rallroad slgnal data clock, ﬁre,
hce-alarm community . tele\nsxon antenna, and other systems con-
forming ' with the ‘above .are; -included. Lines used for signaling. pur-
poses, but not included under the above deﬁmtlon, are. consldered as
supply lmes of the same voltage and are to be so run.

—Competent Person One who 1s capable of 1dent1fymg enstmg and
predictable hazards ‘in’. the” surroundmgs or workmg ‘conditions
which are unsanitary, hazardous, or dangerous to employees, and

who has authorization to take prompt correctlve ‘measures to ellmx-
nate them. :

-Conductor. A material, usually in the form of w1re, cable, or bus
bar, sultable for carrymg an electnc current

-Conductor Shleldmg An envelope whlch encloses the conductor of

a cable and’ provxdes an: equlpotentxal surface in contact mth the
cable insulation.
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'i%-CurrentsCarrymgt Part:/A' conductmg part: mtended to be connected
in an electric circuit to ‘a’{source:of' voltage:’ Noncurrent-carrymg
parts are those not mtended to be 80 connected

'-Dead Deenergrzed The term ‘means free from any electrical con-
nection to a source of potential difference’ and from 'electrical
charges: Not having a potentral difference to earth.

NOTE The ‘term is’ "use ”"only w1th reference to current-carrymg

reduce the strength of the tool obJect .Or, structure of which 1t is a
“-Des1gnated Employee, A quahﬁed persont delegated to perform |
speclﬁc dutles under the condltlons exlstmg U RN (TR

-Effectlvely Grounded To be mtentlonally connected to earth
through a ground: ‘connection’-or.connections:of sufficiently low: im-
pedance and having® sufficient" current-carrymg ‘capacity to prevent
the: bulldup ‘of ‘voltages whlch may result m undue hazard to coh
nected equlpment or- to persons e

'-Electrlc Lme Trucks A truck used to transport workers, tools, and
matenal and to serve as a travelmg workshop for electnc power
hne constructlon and malntenance work. It is sometlmes equlpped
with ‘a’ boom and aumllary equlpment for settmg poles, dlggmg
holes, and elevatmg materlal or workers. : o

-Electric. Supply Lmes Conductors used to transmlt electric energy
and the1r necessary. supportmg or. contammg structure. Signal lines
of more than 400 volts to ground are always supply lines within the
meaning of .the rules,  and those of less than 400 volts to ground
may. be.considered - as: supply ‘lines, if 's0 run‘and operated through-
out. ' S A
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; -Employee Any md1v1dual mvolved in smamtammg, operatmg, or
constructing an electrical system or: facility. RN AE O .

-Enclosed. To be surrounded by a case, cage, or fence, Wthh w111
. protect the contained. equlpment and prevent accldental contact of a
‘person, with, hve parts e Dy O ORI »
-Equipment. Th1s is a general term whlch mcludes ﬁttmgs, devwes,
_ apphances, ﬁxtures, apparatus, and the like, used as part of, or in
connection with, an electncal power transmlsslon and dlstnbutlon
‘system, or communication systems ,

" a. Equipment--Climbing. To include’ body belts safety and ‘climb-
er straps, climbers and ladders.

b." Equipment--Electrical Inspectlng and’ Testmg Electrical and
mechanical devices such as voltmeters, ammeters, ohm meters,
phase meter, and similar devices.

¢. Mobile and Portable-Large ‘Equipment. ‘This- pertams to rela-
‘tively large apparatus that may be easily transported for use in
maintenance and must include line trucks, aerial lift trucks, motor-
generator sets, pole hole diggers, and similar apparatus.

:+d. Equipment--Protective. Protective.: :equipment. includes . rubber
gloves, line hose, matting, blankets, insulator hoods, and sleeves, m
addition to barricades and warmng devices.

—Exposed (as apphed to hve parts) A hve part whlch can be
‘. madvertently touched or. approached nearer than a safe distance by
‘& person. Thls term applles to parts not sultably guarded lsolated
or insulated.

~Guarded. To be protected by personnel covered fenced or enclosed
‘'by means of suitable casings, barrier rails, ‘screen ‘mats, platforms
or other suitable devices according to standard barricading tech-
niques designed to prevent dangerous approach or contact by per-
sons or obJects :

‘-—Ground (reference) The conductlve body, usually earth to whlch
an electnc potential is referenced.” - .. -
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«,-Groundc(as a. poun)~:A: conductlve connection; whether. intentional
or-accidental; by which an‘electric: circuit'or: equlpment is connected
to reference ground

i »-Ground (as a verb) ﬂ‘o connect or: estabhsh a connectlon, whether
by intention  or. accldent of an electnc current or- equlpment to
reference ground [ i = SR

"-Groundmg Electrode A conductor embedded in' the’ earth used for
""mamtammg ground potential on conductors connected to 1t and for
”dlsmpatmg into the earth current conducted to 1t -

.~Grounding: Electrode Resistance., The resrstance of the groundmg
elect”det"earth ‘

RO

. =Grounding Electrode Conductor (groundmg conductor) The conduc-
_tor-used:to. connect equlpment or, the grounded crrcult of a wmng
system to a: groundmg electrode SR g e uh

~Grounded : Conductor A system or. clrcurtf.conductor whlch is. mten-

e'tlonally grounded , v
-Grounded System A system of conductors in whlch at least one
‘conductor or. pomt (usually the nnddle ‘wire,” or’ “neutral point of
"-transformer or generator wmdlngs) is mtentlonally grounded either
9011d1y or through a current-hmltmg ‘device (not current-mterrupt-
mg device). : ‘

’-Hazard Consrdered to mclude casualty, ﬁre, : d shock when ap- '

| phcable

'-Hothne Tools and Ropes _Those tools and ropes whlch are espe- :

cially . designed - for work on energized high voltage. lines and
-equipment.. Insulated aerial equlpment especially. designed for work
on energized high voltage lines and equipment is considered hotline.
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~Insulated. “To “be~separated:: from -other-conducting ‘surfaces : by a
“dielectric substam;’e;v:(includingf?iairi‘:qu.ce)*;ioﬁ‘ering* ahigh resistance
to the passage of current. R T T TN ST ST
NOTE: When any object is said to be insulated, it is understood to
be insulated in a suitable -manner for the conditions to which it is
subjected. Otherwise, it is . for -the purpose -of this~ subpart,
uninsulated. Insulating covering of conductors is one means of mak-
ing the conductor insulated.

..Insulatlon (38 apphed t0 cable)That wlnch s rehedon ‘to insulate
the conductor from other - conductors or conducting parts or from
ground. S S R T R e A

-Insulating Sheathing. An envelope whichencloses; the insulation of
-a cable and provides an equipotential surface in contact with cable
insulation. T o e e

RS

cotss o person unless special means of
“access are used. "’ - BRI

o

| 1. A rope, suitable for supporting‘one’ person. One end is
fastened to a safety belt ‘and the other ‘end is secured to a substan-
tial object or safety line. =~ = = * : I

~Lifeline. A rope, suitable'for supporting one person, to which a
lanyard or safety belt (or harness) is attached. " ' C
-Manhole. A subsu‘rface, enclosure- tl;q.t pe'r'sonnel“:”xhay éntei';» it is
used for insta’lling, operating, and mamtanung equipment or cable.

-Liveline (Hotline) Work. The performance. of maintenance or repair
on energized high-voltage electrical conductors or equipment using
-approved hotline ‘tools and rubber: protective goods. This does not
Jinclude routine operations such as opening and closing hook switch-
es and fuse cutouts, or the installation ‘of hotline clamps. Nor ‘does
it include working in manholes.on dead circuits. o
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r~-Mishap: 'An’”‘unplanned 'or' unsought event or series of events, that

. results:in.death, injury, occupational illness, or damage to, or loss of

equlpment or property

‘f:;—anaryj Clrcults Clrcults in the 751 through 36,000 volts group
:are referred to as prlmary or feeder. circuits. .. - R
NOTE: .The NEC states that low voltage is 600v and below

-Pullmg Tensmn The longltudmal force exerted on a cable dunng

A,mstallatlon

—Quallﬁed One who, by possessmn of a recogmzed degree, certlf-
icate, or: professlonal standing, or who by knowledge, training, and

- experience . has successfully - demonstrated the ability to solve . or

‘,resolve problems relatmg to the subJect matter, the work, or the

“pro,]ect

—Secondary: Clrcult -Circuits’ of 0.through 600 volts are referred' to

~ as low ‘voltage: or secondary ‘circuits. (The NESC refers to voltages

above 750 volts as hlgh voltage)

. —Safe Body Clearance Thls is. the mlmmum dlstance between any

exposed ‘energized -part of the circuit and any. unprotected portion of
the employee. . .

‘—Safety Belt:"A device, . usually wom around the walst whlch by

reason of its attachment to a lanyard and hfehne or a structure,
w111 prevent a worker from fallmg

—Safety Factor. The: ratio of the ultimate strength of a member or
piece of material or. equlpment to the actual workmg stress or safe

'load when in use

--Shock Hazard Conmdered to exist at an accessible part in a circuit
:.between the :part‘and-ground; or other accessible parts if the poten-

tial is* more - than'-42.4 volts' peak''and the current through a

1,500-ohm load is more than 6 milliamperes.
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- ~Signals. Moving:signs, provided by. workers, such. as flaggers, or by
“devices, such as ﬂashmg lights, to- warn of possible, -or : existing
hazards.

~Signs. The ‘warnings of hazard temporanly, or permanently afﬁxed
or placed, at locatlons where hazards exlst

—Suitable. That whlch fits and has the quahtles or quahﬁcatlons to
"meet a given purpose, occaslon, condltlon, functlon, or cxrcumstance

—Superintendent. The head of all electrical sections, normally iden-
tlfied by AFSC 54200 54299 or cnnhan eqmvalent grade N

‘quupemsor--Foreman Refers to the supemsor of the extenor elec-
tric “section normally 1dent1ﬁed by AFSC 54151/71 or c1v111an of
" equivalent grade. . .

-NOTE: A list. of shop foreman alternates must be kept by the
_supermtendent for the sole purpose of 1ssumg safe clearances

—Switch. A device for opemng and closmg or changmg the connec-
‘tion of a circuit. The term "switch" as used here is rather broad: and
embraces oil circuit -breakers; air switches, network protectors; dis-
connects (either fusible or plain), hot clamps, and other devices by
which an electncal circuit may be opened :

-Tag. A system or method of 1dent1fymg c1rcu1ts _systems, or equip-
ment to persons that the cu-cuxt system or equrpment is bemg
’worked on.

-Tagglng The placement of a safety tag dlrectly on a clrcult open-
ing device or equlpment for additional safety, to ensure that 1t is
not used or its, posltlon altered

'V-Tags Temporary sxgns, usually attached to a plece of equlpment or
part of a structure, to warn of existing or immediate danger..
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<~Tools:. This: clasmficatlon 1ncludes hand dlggmg, hotlme, spec1al
astools, and:tackle.:» hoouelco srsen o |
~Unstable Material. Earth material that, because of its nature or
-the influence:of related:conditions,: cannot:be depended on to remain
in place without extra support ‘such as would be furnished: by -a
system of shormg

"-Vault An enclosure above or below ground whlch personnel may
enter; is ‘used for the purpose of mstalhng, operatmg, or maintain-
ing equipment or. cable. . .. -

~Voltage. 'Tli'e’ effective’ RMS potential difference between any two
conductors or between a conductor and ground. Voltages are ex-
”pressed ‘in ‘nominal values, The nommal voltage of a system or
circuit ‘is the ' value a881gned ‘to ‘a’ system or’ circuit of a glven
voltage class for the purpose of convenient nomenclature. The op-
erating voltage of the system may vary above or below this value.

a. Secondary-Voltage: Lines and equipment operating at and be-
low 600 volts (Nominal Phase-To-Phase).

+bi*Distribution: Voltage. Lines and ‘equipment operatmg above 600
::‘volts (Nominal :Phase-To-Phase) up to and including: 36kv (Nominal
Phase-To-Phase). . Note that the NESC refers to - h1gh voltage as
.being above 750v.. S

c. Transmlssmn Voltage Lmes and equlpment operatmg above
36 kv (Nommal Phase-To-Phase).

,.—Voltage of an Eﬁ'ectwely Grounded Clrcult (phase voltage) The
“voltage between any conductor and ground unless othermse in-
dicated.

A—Voltage of a Clrcult Not Eﬁ'ectlvely Grounded (hne voltage) The
‘voltage between any two conductors. If one circuit is directly con-
nected to and supplied from another circuit of higher voltage (as in
the case of an auto-transformer), both are considered as of the
higher voltage, unless the circuit of the lower voltage is effectively
grounded,. m which case its voltage is not determined by the circuit
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t

‘of -higher voltage.: Direct, ‘connection’ implies : electric: coimection as
distinguished from connection merely through electromagnetlc or
electrostatlc 1nduct10n.

-Weatherproof B Sod constructedwv ori: protected thatz exposure to the
:weather will not: mterfere with:normaloperation.: ‘

"“'""ﬂi.
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] sy Wl e zDefimtlon and Functlon
3 Checkmg or interlocking relay-is a"device which operates
sy mlresponsefto\ the' position: of. a -number of other devices;
' or to'a:number: of predetermined:conditions in an equip-
; 1 ment. to:allow: an‘operating sequence ‘to proceed to stop,
s igiior:tozprovidea: check of:the posltlon of: these devices or of
these conditions for any purpose. -

i 5 Stoppmg .device;: functlons to place and hold equipment
- out.of operation. . ‘

SR - I - Control - :poOwWer ;. d1sconnectmg dewce--such ‘a8 a knife
o oo switch.circuit, breaker or- pullout fuse block--used for the
' purpose of connectmg and disconnecting.

- :-'9 Reversmg dev1ce is'used to-reverse a machine ﬁeld or to
' perform any:other: reversmg functions. . =

“iQver: »speed device ‘is usually a du'ect—connected., speed .
" gwitch which functlons on machine overspeed. -

21 Distance relay is' a device which functions when the
S cireudt admlttance, 1mpedance, or reactance increases or
. decreases beyond predetermined: limits.

25 Synchromzmg, or synchromsm-check, device operated

v when two A-C ‘circuits: are 'within the desired limits of

vt =frequency, phase angle or-voltage, to permi_t or to cause
-+ -the paralleling: of these two'circuits. -

i .27 Undervoltage relay is a device whlch functlons on a gwen
coiv mivvalue of undervoltage. R T :
32 - Dlrectlonal power relay is one whlch functlons on a de-

“‘sired value of power ‘flow in a given direction or upon
"reverse power resulting ‘from' arc back in the anode or
““cathode circuits of a power rectifier.
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Brush-operating or slip-ring  short-circuiting device is

used .for raising, ..lowering, . or. shifting: the brushes of a

machme, or for short-clrcultmg its slip rings, or for en-
gaging or dlsengagmg the contacts. of a mechanical recti-
fier.

- Undercurrent or underpower relay is a devwe which' func-
“tions when:the current:or: power ﬂow decreases below a

w~i - predetermined ; value Bt e R L S

40

Field relay. is-a device that- functlons ‘on'a given or
".'abnormally Tow: value or: faxlure of :machine field current,

©* ' or:on‘an:excessive: value 'or- the ‘'reactive: component of

41 Field circuit breaker is a device. whrch functlons to apply

~or to remove, the field excxtatlon of a machme

.Runnmg circuit - breaker s dev1ce with.a prmclpal
.~ function to,.connect.a. ;machlne to 1ts *source of running
, voltage or-operating voltage. .- g

46

42

- 47

" armature: current’ in’ ‘an A-C machme mdlcatmg abnor-

mally low.field: excltatlon

Reverse-phase or phase-balance current relay is a device

-~ which' functions: when the ‘polyphase’ currents are of re-
- verse-phase. seguence. or when the polyphase currents arg
‘unbalanced :or: contain- negatlve phase-sequence compo-

nents above. a given amount.

:Phase-sequence voltage relay is' a dev1ce whlch functlons
" 'upon -a predetermmed value of polyphase voltage in the
desired . phase sequence

- ,Incomplete sequence relay 18 a dev1ce whlch returns the

~ equipment to the normal, or . off, posmon -and locks it out
~if the normal startmg, operatmg, or. stopping sequence is
not properly completed w1th1n a predetermmed time.

. functions when the temperature .of an A-C ‘machine ar-
-~ - mature or, of the armature or other- load carrying winding

Machine or transformer thermal relay . is: a  device which

or. element of a D-C machme or converter or power recti-
fier or power transformer exceeds a predetermmed value.
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S | R Instantaneous ‘'overcurrent ' or: rate-of-nse relay is a device
which: functlons mstantaneously ‘on“an excessive value of
: ?-wla ‘current ‘oron ‘an’ ‘excessive " rate “of current rise, thus
#* indicating- a fault in’ the apparatus or clrcult being pro-
tected. ¢
::81.- ... A-C- time overcurrent relay is a ,devrce ; wrth either a
... definite - or inverse -time characteristic which functions
when the current in an A-C. circuit exceeds.a predeter-
v . ... mined value... .. . .
52 A-C c1rcu1t breaker 1s a dev1ce whlch is. used to close and
o mterrupt an A-C power c1rcu1t under normal conditions
~or to mterrupt this circuit. under fault or. emergency
. ~° conditions. "
. . b3 Exciter or D-C generator relay 1s a dev1ce ‘which forces
" the D-C'machine field excitdtion"to build up during start-
~ing ‘or which functions when the machme voltage has
: built up to a given value.:® - i
-85 = Power factor relay is. a. dev1ce whlch operates when the
- power factor in an- AC c1rcu1t ‘becomes" above or below a
~predetermined value....
56 . Field application relay is a dev1ce whlch automatlcally
: controls the application of the ﬁeld excitation to an A-C
‘motor at some. predetermmed point in the slip cycle

59 - Overvoltage relay is a. dev1ce ‘which: functlons on a given
-+ o value ofovervoltage.,‘ig L
| -60 Voltage balance relay is a dev1ce whlch operates on a
o  given, difference_in voltage between two circuits.
- .61 Current balance relay is a device which operates on a
o . given d1fference in current mput or output of two circuits.
. '62 T‘lme-delay stoppmg or’ ‘opening. relay is a time-delay

device which ‘services in conjunction w1th the device
wh1ch initiates the shutdown, stoppmg, or openmg opera-
, ““tion in an automatic sequence
] 64 : Ground protective relay is-a device which functions on
: failure of the insulation ‘of a machme, transformer or of
. other- apparatus to ground or on ﬂashover of a D-C
' machine to ground. S -

TR
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[his ; functmn»qs assigned. onlyvsto a relay which

detgcts the: flow:. of .current; from . the;frame~of a machine

65

77
78
o v "device which functions at a predetermined phase angle

or- enclosmg case -or structure. of a piece .of apparatus to

- ground, or detects a. ground on a normally ungrounded

wmdlng or circuit. It is not apphed to a device connected
in the secondary circuit or secondary: neutral of a current

.‘transformer, or. current transformers, . connected in the
power circuit of a normally grounded:system."

Governor is the equlpment whlch controls the gate or

.. valve opemng of- a prime mover.
e 67 !;' S

£ .7 tions on a desued value of a A-C overcurrent ﬂowmg in a
_ predetermined direction. S

- ”Electncally Operated rheostat is a rheostat which is used

~ to. vary' the" res;stance of a c1rcu1t m response to some
' means of electncal control SR

,’_Posrtlon changlng mechamsm 1s the mechamsm whlch is

A-C dlrectlonal overcurrent relay ‘is a dev1ce which func-

_,_from the connected drsconnected and test posltlons

D-C overcurrent relay is A dev1ce whlch functions when
. the, current inaD C.<

. Pulse, transmltter i8: used to generate and transmit pulses ‘

1rcu1t exceeds a glven value. - ¢

over-a telemetenng or pilot-wire- c1rcu1t to the remote

indicating or. receiving device. ... .

Phase angle measuring or out-of-step protectlve relay is a

' between ‘two voltages or between two currents or between

o VOltage and current. NI
iing Al reclosmg relay is'a dev1ce thh controls the auto-
T matig reclosmg and lockmg out of an A-C c1rcu1t inter-

- 'rupter

, ,-_Frequency relay is a dev1ce whlch functlons on a pre-
' determined value of frequency-—elther under or over or on

normal system frequency--or rate of change of frequency.

[
o PN
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86

,#»‘-Operatmgé mechamsm isx the: complete electncal mecha-

nism:or:servo-mechanism, including the operating motor,
: -2+ golenoids, position sw1tches, etc., for a tap changer, induc-
“*tion regulator or any piece: of apparatus which has no

. device function number. . -

‘86" Carrier or pllot-wue receiver relay is a device which is

-+ " operated “or ‘restrained by a signal used in connection

with -carrier-current or D-C pllot-w1re fault directional

- relaying.

Lockmg-out relay is'an: electrlcally operated hand or elec-

. .-trically reset. device which functions to shutdown and

. .. .bold an equipment out. of service on the occurrence of

S8

92

abnormal conditions.

‘Differential protective relay is a protectlve dev1ce whlch
“functions on a percentage of. phase angle or other quan-

titative difference of two currents or of some other elec-
trical quantities. ~

Line switch is. used as a d1sconnect1ng or 1solat1ng switch
in an A-C or D-C power circuit,’ when thls device is

" electrically operated or has electncal accessorles, such as

T tan auxlhary sw1tch magnetlc lock; etc:: '
90 =

Regulatmg device functions' to regulate a quantity, pr

. .quantities, such. as voltage, current, power, speed; fre-
- quency, temperature, and load, at :a certain value or
 between certain limits for machine, tie lines, or other

. apparatus. . X 2

- Voltage dlrectlonal relay is a dev1ce whlch operates when

L :_the voltage across an open circuit breaker or contactor

exceeds a given value in a given direction.
Voltage and power directional relay is a device which

. permits or causes the connection of two clrcults when the
" voltage difference between them exceeds a given value in

a predetermined direction and causes these two circuits

"to be disconnected from each other when the power
~flowing between them exceeds a g1ven value in the op-
" ‘posite- d1rectlon :
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;F-ieldwchanging : conta’éton functions:to increase or decrease

-in one step the value of field excitation-on a machine.

Tripping or trip-free relay is a device which functions to
trip a circuit breaker, contactor, ‘or equipment, or to
permit immediate tripping by other: devices or to prevent
immediate reclosure of a circuit. interrupter in case it

should open automatically even though its closing - cu'cmt
-is maintained closed. - :

L
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1.:: Trou ooting::Energized:Circuits: /i s v

a.. Narrative. Two electricians were replacing.a cover on an elec-'

trical- raceway.-when :the -insulation on anenergized -480 volt split
bolt -connection was damaged, causing .the' circuit to ground and
burn a hole in the cover which in turn caused burns to the
craftmen’s arms, chest, and face. ‘

b. Cause. Troubleshooting energized circuits in a raceway filled
to capacity with wiring that had deteriorated insulation.

c. Unsafe Act or Condition. There was no direct unsafe act,
however, a possible lack of notice of insulation condition could have
caused an accident. Maintenance action should have been taken to
upgrade the raceway to prevent deteriorated condition.

2. Testing Transformers:

a. Narrative. Two transform: , ;
being tested to see if they were in-phase. A voltmeter was used to
check between "A" phases. The meter leads were not long enough to

reach so an extension was used. The connection was not insulated

and contacted the switch near the gear case. Arcing resulted, one of |

~

the leads was dropped across the three buses resulting in arcing and
flashing, causing burns to a worker’s arm and hand.

b. Cause. Leads of insufficient length were used and extension
was not insulated properly.

c. Unsafe Act or Condition. There were several in this case that
could ' be summed up ‘with the worst possible words: "I thought
that.." NEVER ASSUME! The supervisor failed to adequately re-
view ,work-order and system drawings to determine proper feeder
direction. This system was not safety grounded nor line tested after
taps ‘were removed to see if system  was dead. Also, the crew
assumed feed direction based on previous work in that area.

3. High Voltage Power Supply: | '

a. Narrative. A shield was being replaced on a high voltage
supply cabinet. A wing nut dropped into the cabinet. An attempt

EE R e S LA e
. 5 Lo | S0 T !
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rs were being put on line and were
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was made to remove wing nut while cabinet was energized. A 5-inch
arc jumped from stacked:diodes:sending 4000 to 5000 volts DC at 3
amps into one arm, across shoulders and out the other arm. .‘

b. Cause. The humidity and' temperature were very hxgh and the
worker was sweating. -

c. Unsafe Act or Condition. The eqmpment was not deengerglzed
and proper groundmg procedures were not used S

4. Unknown Dual Feeders- S e e |
“a. Narrative. “An’ emergency crew” tned ‘to-restore power to a
facility only to"have ‘a‘fuse "in ‘the -oil’ sw1tch continue to blow.
Thinking the oil could be’ dlrty the plan was to drain the cylmder
and clean. The "A" circuit” was d1sconnected and work started.
During cleaning a worker contacted an energ'wed lug 1n the cyhnder
resulting in burns. '
~b. Cause. The oil sthch had a second feeder which could be,
automatlcally switched in when problems occur on "A" c1rcu1t Thxs
allowed oil sw1tch to remain hot R
" ¢c. Unsafe Act or Condltlon Inadequate procedures were used.
There was apparently no, proeedure wntten to ‘check both feeders. It
was felt that the only place to check was w1th1n the oil switch,
_whlch is.a dangerous procedure It would. also appear that if thes

presence of the. secondary feeder had been researched it. could have
been dlsconnected ’ e L

5. High Reach Operation: e
a. Narratlve A tree. tnmmmg operatlon was underway when the.
65 foot reach bucket contacted 27600 volt lme, damagmg the boom.

- b. Cause. Changmg posltlon .of bucket resulted in contact with
~feeder

- C. Unsafe Act or Condltmn The operator was mattentwe to op-
eratlon and mlsJudged clearance :

6. Pole Movement-

-a. Narrative..Shipment .of. poles were. bemg placed on racks Dur |
1ng operatlon, boom shifted and truck overturned : :
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zb,. Cause; :Azhydraulic cylinderfailed . causmg boom to shift. The
truck was.. the old A-frame type. which is top. heavy The added:
welght of the pole caused: the truck to overturn. .

4G} Unsafe Act . or .Condition. It appears . thls was. unavmdable,
however, inspection of hydrauhcs ‘may have prevented this accident.

7 Auger Truck Operation

a. Narrative. Auger truck was bemg used to remove a pole from
the ground when a pole fell onto the truck. =

h. Cause. The equahzer line was mlsplaced allowmg the pole to
become top heavy

. ¢..Unsafe Act or Condxtlon Thls was a case of supervisor
mlsJudgment of lme attachment locatlon L

8. High Reach Cable Break: A ,
a. Narrative. While operating a hlgh reach -the levehng cables

broke p1tchmg the bucket forward Workers were thrown to the

ground:

b. Cause. The leveling cables ‘broke for various reasons--from
bemg installed 1mproperly to wearmg ‘out. _
* ¢, Unsafe Act or Condition. While the cable condition contributed

_ conslderably to the accident,’ mJunes occurred ‘because the workers
were not using the safety harness. Indications were that the har- -

nesses were disconnected prematurely. Had the harness been used,
serious mJunes probably would have been avoided

9. Fallmg From Pole: -

‘a. Narrative. ‘Worker, descending ut111ty pole, fell.

b ‘Cause. Failed to gaff properly and cut out.

»i¢: Unsafe Act or Condition. There are numerous accidents of this
sort It can happen to a beginner or experienced person. The ac:
cidents usually result from improper climbing techniques caused by

- not paying attention to what they are doing.

10. Unsafe Pole:

~.a. Narrative. ‘Worker fell when pole on which he was workmg
broke o :
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b. Cause Pole was not properly treated or due to age, dry rot
had setin, o oo ow v
. ¢ Unsafe Act or Condltlon There have been several accldents of
‘this nature.' Proper checking of pole ‘before climbing could have
‘uncovered the problem. Always suspect an old pole.
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