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SECTION 3.
GENERAL

3.1 PRINCIPALS OF FALL PROTECTION

Fall protection involves three primary principles: body support, connections, and
anchorages. In this section, you will review equipment ratings, anchorages, anchorage

strengths, body support basics, types of harnesses, and types of connections.

3.1.A BODY SUPPORT

A full-body harness is worn to support and protect the entire body by distributing the
forces exerted when arresting a fall over the stronger parts of the body. A full-body
harness with a D-ring is both a fall-prevention and fall-arrest system.

This is accomplished with built-in buttocks straps that disperse the force of a fall across the
seat, pelvis, shoulders, and thighs. The harness is rated at 5000 pounds (22.2 kN), and some

have a built-in positioning belt.

A full-body harness with an incorporated lineman'’s safety belt has shoulder straps, a
shoulder-strap retainer, thigh straps, a buttocks strap, a body pad, a waist belt, buckles, a

fall- arrest attachment on the back, and D-rings.

NOTE: Harness equipped with sternal and central D Rings are used for
Helicopter, Rope Access, and Rescue procedures. This allows the
sternal D ring to be utilized for fall arrest provided the fall is 2 feet or
less and the force applied is 900lbs or less.
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When using a full-body harness, the anchorage should be located over the worker’s head.
However, when working from an aerial device, the anchorage may be at waist level or
lower because of limited anchorage locations on a basket or bucket.

Never do the following:

e Alter any belt in any way.

e  Work without an personal fall-arrest system if working at heights in excess of 4 feet
when working on wood, steel, fiberglass, or steel structures supporting high voltage

assets..

e Use alineman’s belt as a full-body tower- climbing harness.

Figure 3.1.A. Body belts, body harnesses, and their components shall be used
only for employee protection as part of personal fall-arrest systems or
positioning device systems and not to hoist materials.
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3.1.B CONNECTION TYPES

A connector is a device used to couple (connect) parts of the personal fall-arrest system and
positioning device systems together. It may be an independent component of the system,
such as a carabiner, or it may be an integral component of a part of the system (such as a
buckle or D-ring sewn into a body belt or body harness or a snaphook spliced or sewn to a

lanyard or self- retracting lanyard).

Carabiner: A carabiner must always be, triple-locking. It must have a minimum gate-
strength rating of 3,600 pounds (16 kN) and a major axis rating of 5,000 pounds (22.2 kN).

/A\WARNING

Make sure to never cross load a carabiner or failure may occur causing
an unwanted fall resulting in serious injury or death.

Figure 3.1.B. Snaphook.

Snaphook: A snaphook is a connector comprised of a hook-shaped member with a
normally closed keeper—or similar arrangement—which may be opened to permit the
hook to receive an object and, when released, automatically closes to retain the object.
Snaphooks are more often used as fixed attachments to equipment. They must have a
minimum cross-loading rating of 3,600 pounds (16 kN) and major axis rating of 5,000
pounds (22 kN).

Snaphooks shall be sized to be compatible with the member to which they are connected
to prevent unintentional disengagement of the snaphook by depression of the snaphook
keeper by the connected member, or they shall be a locking-type snaphook designed and
used to prevent disengagement of the snaphook by the contact of the snaphook keeper
with the connected member. Effective January 1, 1998, only locking-type snaphooks shall
be used.
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3.1.C ANCHORAGES

Compatibility between anchorages and your fall- protection equipment is critical. Without
a proper anchorage, the equipment used by the employee is ineffective and could cause the
failure of any part of your equipment, including snaphooks, carabiners, other anchorages,

D-rings, or other body attachment equipment.

/AWARNING

All carabiners must be triplelocking.

Proper connections to anchorage helps to prevent failure and/or “rollout.” Rollout occurs
when the snaphook gate or carabiner inadvertently opens when it catches on other
equipment or on the anchorage to which the snaphook is attached. Ensuring compatibility
between anchorages and connectors is achieved in only one approved way: By ensuring

that all snaphooks and carabiners meet regulatory requirements.

/AWARNING

A downward, angled diagonal on a structure is not a secure point of
attachment because the fall protection equipment can slide down
the diagonal during a fall. This could add several feet of free-fall distance,
which would exceed the maximum free-fall distance (6 feet)
allowed by regulatory requirements.

Refer to the illustration below, Detail B, for correct placement.

Notes:
1. The example anchor points are specific to the tower leg for all structures.

2. All anchor points will be affixed above or below or below the example anchor points pending the direction applied.
3. Tower arms will not be used as primary anchor points for work positioning or fall arrest.

Legend
‘ 3000 Ibs Anchor Point Minimum ‘ 5000 Ibs Anchor Point

Figure 3.1.C. Anchor points.
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/AWARNING

2" x 2" steel by connections of 1-5/8" bolt or 2-1/2" bolts
will no longer be considered a 5000 Ib. anchorage point. When dead
ends will be worked from a Tower, consult T-Line Civil Engineering for
strength requirements needed for required 5000 Ib. anchorage point .

1. Ananchorage is a secure point of attachment that will not allow the fall protection
equipment to move from the anchorage point in the event of a fall.

2. Two climbers shall not be attached to the same anchorage, unless the anchorage is
engineered for multiple connections. Climbers should ensure they are attached to a
fall arrest anchor as high as possible and preferably above the dorsal D-ring.

3. An anchorage shall be capable of supporting impact loads experienced in a fall. An
engineered anchorage is a fall protection anchorage that is designed to withstand
the maximum expected impact load while maintaining a specified overload
capacity factor (OCF) of two.

4. Existing step bolts do not meet minimum requirements and shall not be used as
primary fall protection anchorages. Engineered flanges at step bolts that meet fall
arrest standards may be used as an anchor point. Flanges must fastened with a
company approved 5/8” or 3/4” A325 bolt.

/AWARNING

Fall arrest anchorages that have been subjected to shock loading shall be
immediately inspected for damage by a designated climber. Damaged
anchorages shall be immediately reported to a supervisor and proper

LC notification created to correct the damaged steel member in the
appropriate time frame.

6. Inspection
a. Potential anchorages shall always be inspected before attaching to them. Check

for the following;:

1) Bolts are securely fastened.
2). Rough or sharp edges will not damage the fall protection anchor attachment.

3) Tower members to be used as anchorages are not deformed in any way.
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3.2 TYPES OF FALL PROTECTION

3.2.A PERSONAL FALL ARREST SYSTEMS

1.

On suspended scaffolds or similar work platforms with horizontal lifelines which may
become vertical lifelines, the devices used to connect to a horizontal lifeline must be

capable of locking in both directions on the lifeline.

Horizontal lifelines must be designed, installed, and used, under the supervision of a
qualified person, as part of a complete personal fall arrest system, which maintains a

safety factor of at least two.

EXCEPTION: Manufactured pre-engineered Horizontal Life Lines
can be installed by employees in the absence of a qualified person
provided they have been trained by the manufacture or by someone
the manufacture has trained to facilitate training of their device on

their behallf.

Lanyards and vertical lifelines must have a minimum breaking strength of 5,000

pounds.

4. When vertical lifelines are used, each employee must be attached to a separate lifeline.

5. Lifelines must be protected against being cut or abraded.

S3-16

Self-retracting lifelines and lanyards which automatically limit free fall distance to
2 feet or less must be capable of sustaining a minimum tensile load of 3,000 pounds

applied to the device with the lifeline or lanyard in the fully extended position.

Self-retracting lifelines and lanyards which do not limit free fall distance to 2 feet

or less, ripstitch lanyards, and tearing and deforming lanyards must be capable of
sustaining a minimum tensile load of 5,000 pounds applied to the device with the
lifeline or lanyard in the fully extended position.

Ropes and straps (webbing) used in lanyards, lifelines, and strength components of
body harnesses must be made from synthetic fibers except for when they are used in
conjunction with hot work where the lanyard may be exposed to damage from heat or

flame.

/AWARNING

All fall protection gear, Rope, Harnesses, Lanyards which are used
apart of fall protection systems with in an arc flash boundary,
will be rated for arc flash exposures.
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9. Anchorages used for attachment of personal fall arrest equipment must be

independent of any anchorage being used to support or suspend platforms and
capable of supporting at least 5,000 pounds per employee attached, OR must be
designed, installed, and used as part of a complete personal fall arrest system which
maintains a safety factor of at least two AND under the supervision of a qualified
person.

NOTE: This applies to Platforms, spacer carts, and ladders used in a vertical
or horizontal configuration to maintain and construct high voltage
facilities.

10. Personal fall arrest systems, when stopping a fall, must:

a. Limit maximum arresting force on an employee to 1,800 pounds when used with
a body harness.

b. Be rigged such that an employee can neither free fall more than 6 feet, nor contact
any lower level, and, where practicable, the anchor end of the lanyard must be

secured at a level not lower than the employee's waist.

EXCEPTION: Tower legs, cross bracing, lattice steel of towers,
substation structures, or similar structures is not considered as a
lower level per regulatory interpretation.

c. Bring an employee to a complete stop and limit maximum deceleration distance
an employee travels to 3.5 feet.

d. Have sufficient strength to withstand twice the potential impact energy of an
employee free falling a distance of 6 feet, or the free fall distance permitted by the
system, whichever is less.

11. The attachment point of the body harness must be located in the center of the wearer's
back near shoulder level, or above the wearer's head.

EXCEPTION: Harness equipped with sternal and central D Rings are
used for Helicopter, Rope Access, and Rescue procedures. This allows
the sternal D ring to be utilized for fall arrest provided the fall is

2 feet or less and the force applied is 900 Ib. or less.

12. Harnesses, and components must be used only for employee protection and not to
hoist materials.
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13.

14.

15.
16.

17.

PG&E must provide for prompt rescue of employees in the event of a fall or must
assure that employees are able to rescue themselves.

Personal fall arrest systems must be inspected prior to each use for wear, damage, and

other deterioration. Defective components must be removed from service.
Personal fall arrest systems must not be attached to hoists or guardrails.

When a personal fall arrest system is used at hoist areas, it must be rigged to allow

the movement of the employee only as far as the edge of the working level or working

area.

Each personal fall arrest system must be inspected at least twice a year by a competent

person in accordance with the manufacturer's recommendations. The date of each

inspection must be documented. See inspection form in Appendix 3, Forms.

3.2.B WORK POSITIONING SYSTEM

Positioning devices must be rigged such that an employee cannot free fall more than 2 feet.

1.

Positioning device systems must be inspected prior to each use for wear, damage,
and other deterioration, and defective components must be removed from service.
Anchorage points for positioning device systems must be capable of supporting
two times the intended load or 3,000 pounds, whichever is greater.

Connect the work-positioning device to the positing D-rings or sternal D ring of a
suspension harness with locking snap hooks. When a work-positioning device is in
use, connect locking snap hooks to separate (right and left) D-rings with the open
side of the snap hooks facing outward. If a shock pack and accelerating device are
used hook to the sternal or Dorsal D Ring.

EXCEPTION: When ascending or descending a tower on a vertical life
line, this will be considered work positioning even though the hands are
being used to ascend or descend the structure.

3.2.C FALL RESTRAINT

Body belts or harnesses may be used for personal fall restraint.

S3-18

1.
2.

Body belts must be at least one and five-eights (1-5/8) inches wide.

Anchorage points used for fall restraint must be capable of supporting 4 times the

intended load.

Restraint protection must be rigged to allow the movement of employees only as far

as the sides of the working level or working area.
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3.3 CLIMBING REQUIREMENTS

/AWARNING

Always be aware of surroundings and maintain the minimum working
distance at all times whenever working on a tower or similar structure.

3.3.A CLIMBING INSTRUCTIONS AND CAUTIONS

1. Each climbing employee must ensure that the structure, line supports, or device
is strong enough to safely sustain his/her weight and the weight of the equipment
carried.

2. Before working on structures, or approaching the overhead work area, employees
must familiarize themselves with the circuits and apparatus thereon and any

unusual conditions that might present a hazard.

3. Before changing the stress on any structure (e.g., climbing, etc.) the employee must
make sure that the structure and fixtures and any adjacent structures and fixtures

will withstand the change in stress without failing.

/AWARNING

Avoid wearing loose clothing when climbing towers. When wearing
jackets or rain gear, avoid allowing them to interfere with visibility of
D-rings and climbing belt.

3.3.B CLIMBING & TRAVERSING STRUCTURES INDIVIDUALLY
(NO VERTICAL LIFE LINE)

Personnel shall have the option of utilizing their personal fall arrest, fall restraint, or work
positioning equipment (positioning device, dual-lanyards, single-lanyard, self-retracting
lanyard, BuckHook) individually or in combination to ascend, descend, or traverse on the
structure. Personnel shall be secured to the structure at all times. Personnel, when in the
working position shall secure their work position device to the structure. If utilizing a
lanyard in combination with a positioning device, the employee may at their option leave
their lanyard attached to the structure once their positioning device has been secured at
the work location.
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3.3.C CLIMBING & TRAVERSING STRUCTURES
USING A VERTICAL LIFE LINE (VLL)

/AWARNING

Only one climber shall utilize a vertical life line at one time.
Personnel will have the following VLL options:

1. First Man Up

a. When installing a vertical lifeline, the first climber shall maintain
attachment at all times. The VLL can be redirected by the use of redirects to
follow the climbing access route as the first climber gets to those locations or
it can be redirected with redirects by the second climber once it is secured to
an anchorage point.

Established VLL

b. Once the VLL has been properly anchored to the structure, climbers may
ascend/descend the structure maintaining attachment with their personal
mobile fall arrest device.

2. Individual VLL

a. Using a separate anchor point the climber can establish a VLL in order to
ascend/descend the structure at alternate work locations.

/AWARNING

Redirects will be used to secure vertical life lines or personal life lines
when there is chance of the lifeline encroaching the MAD. Examples of
conditions which might cause the rope to move inadvertently are wind,
and change of angle while ascending or descending a structures.
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___ Anchorage connector located
as high as possible

Only one climber shall
utilize a VLL at one time

Employee with suspension harness
and appropriate fall protection system

Employees may use the tower arm as
a secondary point of attachment for
positioning to keep balance

(Not For Fall Protection)

Tower arms may not have a high
enough strength rating to be the
primary fall protection anchor point

N/

Warning
2" x 2" steel by connections of 1-5/8" bolt or 2-1/2" bolts will no

longer be considered a 5000 Ib. anchorage point. When dead ends

will be worked from a tower, consult T-Line Civil Engineering for

strength requirements needed for required 5000 Ibs anchorage point

AN

Legend

3000 Ibs Anchor Point Minimum

5000 Ibs Anchor Point

Obtain strength ratings
from Engineering

3.3.C.1. Fall Protection.
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Anchor point rated for
type of fall protection
system being used

Only one climber shall
utilize a VLL at one time

Mobile fall arrest is in locked
position for work positioning
while ascending structure

Ensure the bottom of the fiberglass pole
is below the feet at all times while ascending

Legend Warning

2" x 2" steel by connections of 1-5/8" bolt or 2-1/2" bolts will no
longer be considered a 5000 Ib. anchorage point. When dead ends
will be worked from a tower, consult T-Line Civil Engineering for

. 5000 lbs Anchor Point strength requirements needed for required 5000 Ibs anchorage point

. 3000 Ibs Anchor Point Minimum

Do not hook the BuckHook on horizontal tower members
Only hook around diagnal multiple connected tower members

During windy conditions shorter extensions of the fiberglass pole
may be neccessary when repositioning the BuckHook

Employees may also secure the fiberglass pole to the structure to keep
it from falling during windy conditions or send the pole to the ground

3.3.C.2. Buck Hook.
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3.4 ENERGIZED WORK ENVIRONMENT

/AWARNING

Variations in humidity over time make it possible for the same rope to
test good at one location during the day and bad at another location on
the same day. Do not use fall protection rope in wet conditions.

When the vertical life line (VLL) can encroach on the minimum approach distance (MAD),
Figure 3.4, for the voltage of the structure being worked it must be tested with an approved
rope tester as close to the time of use as possible. The RT-200 HI-TEST rope tester is the
only company approved device to determine if a rope is non-conductive under DRY
conditions. Weather conditions are considered dry when the relative humidity levels are
below 75%.

Employees shall not perform work or take a conducting object closer than the minimum
working distance unless that person is a Qualified Electrical Worker (QEW) using
approved equipment and work procedures, or directly under the observation of a QEW.

/— Vertical Life Line

Energized Part

Minimum
Approach
Distance

QEW

Figure 3.4. Energized Parts.
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