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Date of Issuance: January 15, 2014

The next edition of this Standard is scheduled for publication in 2016. This Standard will become
effective 1 year after the Date of Issuance

ASME issues written replies to inquiries concerning interpretations of technical aspects of this
Standard. Interpretations are published on the ASME Web site under the Committee Pages$ at
http://cstools.asme.org/ as they are issued, and will also be published within the next edition of
the Standard.

Errata to codes and standards may be posted on the ASME Web site under the Committee Pages to
provide corrections to incorrectly published items, or to correct typographical or grammatical errors
in codes and standards. Such errata shall be used on the date posted.

The Committee Pages can be found at http://cstools.asme.org/. Thereis. an option available to
automatically receive an e-mail notification when errata are posted toca particular code or standard.
This option can be found on the appropriate Committee Page after selécting “Errata” in the “Publication
Information” section.

ASME is the registered trademark of The American Society of Mechanical Engineers.

This code or standard was developed under proceduyes accredited as meeting the criteria for American National
Standards. The Standards Committee that approved the code or standard was balanced to assure that individuals from
competent and concerned interests have had an(@pportunity to participate. The proposed code or standard was made
available for public review and comment that provides an opportunity for additional public input from industry, academia,
regulatory agencies, and the public-at-large.

ASME does not “approve,” “rate,” ortendorse” any item, construction, proprietary device, or activity.

ASME does not take any positiop~with respect to the validity of any patent rights asserted in connection with any
items mentioned in this document,~and does not undertake to insure anyone utilizing a standard against liability for
infringement of any applicable letters patent, nor assume any such liability. Users of a code or standard are expressly
advised that determination.of the validity of any such patent rights, and the risk of infringement of such rights, is
entirely their own responsibility.

Participation by federal agency representative(s) or person(s) affiliated with industry is not to be interpreted as
government or industry endorsement of this code or standard.

ASME accepts-tesponsibility for only those interpretations of this document issued in accordance with the established
ASME procedures’ and policies, which precludes the issuance of interpretations by individuals.

No part of this document may be reproduced in any form,
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FOREWORD

This American National Standard, Safety Standard for Cableways, Cranes, Derricks, Hoists,
Hooks, Jacks, and Slings, has been developed under the procedures accredited by the American

Nafional Standards Institute (ANSI). This Standard had its beginning in December 1916 when
an eight-page Code of Safety Standards for Cranes, prepared by an ASME Committee onpthe
Protection of Industrial Workers, was presented at the annual meeting of the ASME.

Meetings and discussions regarding safety on cranes, derricks, and hoists were held from’ 1920
to 1925, involving the ASME Safety Code Correlating Committee, the Association ©f fron and
Steel Electrical Engineers, the American Museum of Safety, the American Engineefing Standards
Committee (AESC) (later changed to American Standards Association (ASA), thew'to the United
States of America Standards Institute (USASI), and finally to ANSI), Depdrtntent of Labor —
State of New Jersey, Department of Labor and Industry — State of Penrisylvania, and the
Locomotive Crane Manufacturers Association. On June 11, 1925, AESG approved the ASME
Safety Code Correlating Committee’s recommendation and authotized the project with the
U.S. Department of the Navy, Bureau of Yards and Docks, and ASME as sponsors.

In March 1926, invitations were issued to 50 organization$«to appoint representatives to a
Sectional Committee. The call for organization of this Sectional Committee was sent out
October 2, 1926, and the committee organized November.4,1926, with 57 members representing
29 national organizations. Commencing June 1, 1927 cand using the eight-page code published
by ASME in 1916 as a basis, the Sectional Committee' developed the Safety Code for Cranes,
Derricks, and Hoists. The early drafts of this safety code included requirements for Jacks, but,
due to inputs and comments on those drafts, the Sectional Committee decided in 1938 to make
the requirements for Jacks a separate code{In January 1943, ASA B30.2-1943 was published
addressing a multitude of equipment typesiand in August 1943, ASA B30.1-1943 was published
just addressing Jacks. Both documentsiwere reaffirmed in 1952 and widely accepted as safety
standards.

Due to changes in design, advaricement in techniques, and general interest of labor and industry
in safety, the Sectional Committee; under the joint sponsorship of ASME and the Bureau of Yards
and Docks (now the Naval Facilities Engineering Command) was reorganized on January 31, 1962,
with 39 members represefiting 27 national organizations. The new committee changed the format
of ASA B30.2-1943 so (that the multitude of equipment types it addressed could be published in
separate volumes that-could completely cover the construction, installation, inspection, testing,
maintenance, and operation of each type of equipment that was included in the scope of ASA B30.2.
This format change resulted in the initial publication of B30.3, B30.5, B30.6, B30.11 and B30.16
being designated as Revisions of B30.2 with the remainder of the B30 volumes being published
as totally\hew volumes. ASA changed its name to USASI in 1966 and to ANSI in 1969, which
resulted-in B30 volumes from 1943 to 1968 being designated as either ASA B30, USAS B30, or
ANSI, B30, depending on their date of publication.

In 1982, the Committee was reorganized as an Accredited Organization Committee, operating
under procedures developed by ASME and accredited by ANSI. This Standard presents a coordi-

nated set of rules that mav serve as a cuide to government and other regulatorv bodies and
=] (2]

municipal authorities responsible for the guarding and inspection of the equipment falling within
its scope. The suggestions leading to accident prevention are given both as mandatory and
advisory provisions; compliance with both types may be required by employers of their employees.

In case of practical difficulties, new developments, or unnecessary hardship, the administrative
or regulatory authority may grant variances from the literal requirements or permit the use of
other devices or methods, but only when it is clearly evident that an equivalent degree of
protection is thereby secured. To secure uniform application and interpretation of this Standard,
administrative or regulatory authorities are urged to consult the B30 Committee, in accordance
with the format described in Section IX of the Introduction, before rendering decisions on disputed
points.

\%
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Safety codes and standards are intended to enhance public safety. Revisions result from commit-
tee consideration of factors such as technological advances, new data and changing environmental
and industry needs. Revisions do not imply that previous editions were inadequate.

B30.20, Below the Hook Lifting Devices was first published in 1985, new editions were published
in 1993, 1999, 2003, and 2006. In the 2010 edition, maintenance was made mandatory, definitions
were revised and other changes were made to improve clarity. This 2013 revision adds requirements
for personnel competence, operating controls marking and inspection, translation of non-English
documentation into English and updates to the definition of Duty Cycle to align with revisions
made to BTH-1. In addition, responsibilities for Owners and Operators are defined for each piece

of equipment.
This Volume of the Standard, which was approved by the B30 Committee and by ASME, was
approved by ANSI and designated as an American National Standard on August 27, 2013.

vi
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SAFETY STANDARD FOR CABLEWAYS, CRANES, DERRICKS, HOISTS,
HOOKS, JACKS, AND SLINGS

B30 STANDARD INTRODUCTION

SEC['ION I: SCOPE

The ASME B30 Standard contains provisions that
apply to the construction, installation, operation, inspec-
tion| testing, maintenance, and use of cranes and other
lifting and material-movement related equipment. For
the fonvenience of the reader, the Standard has been
divifled into separate volumes. Each volume has been
written under the direction of the ASME B30 Standard
Conpmittee and has successfully completed a consensus
appfoval process under the general auspices of the
Amg¢rican National Standards Institute (ANSI).

Ap of the date of issuance of this Volume, the
B30 [Standard comprises the following volumes:

B30.JL Jacks, Industrial Rollers, Air Casters, and

Hydraulic Gantries

B30.23  Personnel Lifting Systems
B30.24 Container Cranes

B30.25 Scrap and Material Handlers
B30.26 Rigging Hardware

B30.27 Material Placement<Systems
B30.28 Balance Lifting\WUnits

B30.29  Self-Erecting: Tower Cranes
B30.30 Ropes'

SECTION [}:.{SCOPE EXCLUSIONS

Any. eXclusion of, or limitations applicabje to the
equipment, requirements, recommendations, ¢r opera-
tionsscontained in this Standard are establishe¢d in the
affected volume’s scope.

in part

B30p  Overhead and Gantry Cranes (Top Running
Bridge, Single or Multiple Girder, Top SECTION Ill: - PURPOSE
Running Trolley Hoist) The B30 Standard is intended to
B30B  Tower Cranes (a) prevent or minimize injury to workers, apd other-
B304  Portal and Pedestal Cranes wise provide for the protection of life, limb, and [property
B30p Mob%le and Locomotive Cranes by prescribing safety requirements
B30p Dgrncks (b) provide direction to manufacturers, jowners,
B30y Winches ) employers, users, and others concerned with, of respon-
B30  Floating Cranes and Floating Derricks sible for, its application
B30p ~ Slings (c) guide governments and other regulatory bodies
B3040 Hooks in the development, promulgation, and enforcement of
B30Jl1 Monorails and, Underhung Cranes appropriate safety directives
B30fl12 Handling L'eads Suspended From Rotorcraft
B30fl3 Storage/Rétrieval (S/R) Machines and
Associated Equipment SECTION IV: USE BY REGULATORY AGENCIES
B30J14 - Side .Boom Tractprs These volumes may be adopted in whole
B3015 M(,)blle Hydraulic Cranes‘ . for governmental or regulatory use. If adopted| for gov-
(w1thdrav.vr.1 1982 — requirements found in ernmental use, the references to other natiorjal codes
latest LEVISIOn of B30.5) and stardards i thespecific votumes mmay be changed
B30.16 Overhead Hoists (Underhung) . to refer to the corresponding regulations of the govern-
B30.17 Overhead and Gantry Cranes (Top Running mental authorities.
Bridge, Single Girder, Underhung Hoist)
B30.18  Stacker Cranes (Top or Under Running
Bridge, Multiple Girder With Top or Under SECTION V: EFFECTIVE DATE
B30.19 gl;g; 1Vr;§y”ls"rolley Hoist) (a) Effective Date. The effective dajce of this Yolume of
B3020 Below-the-Hook Lifting Devices the B30 Standard shall be 1 yr after its date of issuance.
B30.21 Manually Lever-Operated Hoists -
B30.22  Articulating Boom Cranes ! This volume is currently in the development process.
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Construction, installation, inspection, testing, mainte-
nance, and operation of equipment manufactured and
facilities constructed after the effective date of this
Volume shall conform to the mandatory requirements
of this Volume.

(b) Existing Installations. Equipment manufactured
and facilities constructed prior to the effective date of
this Volume of the B30 Standard shall be subject to the
inspection, testing, maintenance, and operation require-

the requester defining the actions undertaken by the
B30 Standard Committee.

SECTION IX: REQUESTS FOR INTERPRETATION

The B30 Standard Committee will render an interpre-
tation of the provisions of the B30 Standard. Such
requests should be directed to

Secretarv-B30 Standard Committece

ments of this Standard after the effective date.

It is ngt the intent of this Volume of the B30 Standard
to requife retrofitting of existing equipment. However,
when anfitem is being modified, its performance require-
ments shall be reviewed relative to the requirements
within the current volume. The need to meet the current
requirenjents shall be evaluated by a qualified person
selected [by the owner (user). Recommended changes
shall be [made by the owner (user) within 1 yr.

SECTION VI: REQUIREMENTS AND

RECOMMENDATIONS

Requifements of this Standard are characterized by
use of the word shall. Recommendations of this Standard
are chargicterized by the word should.

SECTION VII: USE OF MEASUREMENT UNITS

This Ytandard contains SI (metric) units as well as
U.S. Chstomary wunits. The values stated in
U.S. Cusfomary units are to be regarded as the standatd-
The SI {inits are a direct (soft) conversion from:the
U.S. Cugtomary units.

SECTION VIIl: REQUESTS FOR REVISION

The BP0 Standard Committee will consider requests
for revlsion of any of the ¥olumes within the
B30 Starfdard. Such requests should be directed to

Secr¢tary, B30 Standard Committee
ASME Codes and_Standards
Two|Park Avenue

New] York, NY10016-5990

Requests shiould be in the following format:

)7

ASME Codes and Standards
Two Park Avenue

New York, NY 10016-5990

Requests should be in the following format:

Volume:  Cite the designation‘and title of the
volume.

Edition:  Cite the applicable edition of the volume.

Subject: Cite the applicable paragraph number(s)
and the rélevant heading(s).

Question: Phrase the question as a request for an

intérpretation of a specific provision stit-
able"for general understanding and use,
not as a request for approval of a proprie-
tary design or situation. Plans or draw
ings that explain the question may be
submitted to clarify the question. How-
ever, they should not contain any proprie-
tary names or information.

Upon receipt by the Secretary, the request will be
forwarded to the relevant B30 Subcommittee for a ¢lraft
response, which will then be subject to approval by the
B30 Standard Committee prior to its formal issuarnce.

Interpretations to the B30 Standard will be publiphed
in the subsequent edition of the respective volume)and
will be available online at http://cstools.asme.org) .

SECTION X: ADDITIONAL GUIDANCE

The equipment covered by the B30 Standard is supject
to hazards that cannot be abated by mechanical m¢ans,
but only by the exercise of intelligence, care, and ¢om-
mon sense. It is therefore essential to have persqnnel
involved in the use and operation of equipment who
are competent, careful, physically and mentally guali-

fied and trained in the proper operation of the ed ulp_
7 Ir Ir I

Volume:[ \’Cite the designation and title of the
volume.

Edition: ~ Cite the applicable edition of the volume.

Subject: Cite the applicable paragraph number(s)
and the relevant heading(s).

Request:  Indicate the suggested revision.

Rationale: State the rationale for the suggested

revision.

Upon receipt by the Secretary, the request will be
forwarded to the relevant B30 Subcommittee for consid-
eration and action. Correspondence will be provided to

ment and the handling of loads. Serious hazards include,
but are not limited to, improper or inadequate mainte-
nance, overloading, dropping or slipping of the load,
obstructing the free passage of theload, and using equip-
ment for a purpose for which it was not intended or
designed.

The B30 Standard Committee fully realizes the impor-
tance of proper design factors, minimum or maximum
dimensions, and other limiting criteria of wire rope or
chain and their fastenings, sheaves, sprockets, drums,
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and similar equipment covered by the standard, all of
which are closely connected with safety. Sizes, strengths,
and similar criteria are dependent on many different
factors, often varying with the installation and uses.
These factors depend on

(a) the condition of the equipment or material
(b) the loads
(c) the acceleration or speed of the ropes, chains,

(d) the type of attachments

(e) the number, size, and arrangement of sheaves or
other parts

(f) environmental conditions causing corrosion or
wear

(¢) many variables that must be considered in each
individual case

The requirements and recommendations provided in
the volumes must be interpreted accordingly, and judg-

shedves, SprocKets, Or drums

TIETt USed 11T deteliTing thell appicatiorn.

Xi

(

Copyright © 2014 by the American Society of Mechanical Engineers.
No reproduction may be made of this material without written consent of ASME.

®)



https://asmenormdoc.com/api2/?name=ASME B30.20 2013.pdf

ASME B30.20-2013
SUMMARY OF CHANGES

pn]]ntnnﬁg appvn‘ al ],“7 the ASME B30 Committee-and AQ]\/TP and after r\nhhr‘ vavn)xu

ASME B30.20-2013 was approved by the American Nat10na1 Standards Institute on
August 27, 2013.

The 2013 edition of ASME B30.20 includes editorial changes, revisions, and corrections identified
by a margin note, (13).

Page Location Change
ix B30 Standard Introduction Revised in its entirety
1 Chapter 20-0 Title revised
20-0.2 (1)Definitions of appointed, authorized, and
designated person deleted
(2) Definitighyof below-the-hook lifting
deviceCrevised
7 20-0.5 Definition of duty cycle and force,
breakaway revised
10 20-0.6 Befinition of duty cycle revised
12 20-0.8 Added
20-0.9 Added
20-0.10 Revised
13 20-1.2.1 (1) Subparagraph (d)(1) revised
(2) Subparagraph (e) added
14 20-1.3(1 (1) First paragraph added
(2) Subparagraphs (a)(1), (a)(2), and (b)(3)
revised
20-1.3.3 Subparagraph (d) added
16 20-1.3.4 (1) Subparagraph (a) revised
(2) Subparagraph (e) added
20-1.3.5 Revised
20-1.3.6 Revised
1Z 20-1.42 Subparagraph (c) added
20-1.4.3 Revised
18 20-14.4 (I) Subparagraphs (a)(2) and (1) revised
(2) Subparagraphs (m), (n), and (o) added
20-1.4.5 Subparagraph (b) revised
20 20-2.2.1 (1) Subparagraph (d)(1) revised

Xii

(2) Subparagraph (d)(3) renumbered as
(e)(1) and (e)(2)
(3) Subparagraph (e)(2) added
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Page Location Change
21 20-2.3.1 (1) First paragraph added
(2) Subparagraphs (a)(1), (a)(2), and (b)(3)
revised
22 20-2.3.3 Subparagraph (g) added
20-2.3.4 Subparagraph (c) revised
20-2-3-5 Revised
20-2.3.6 Revised
24 20-2.4.2 Subparagraph (c) added
20-2.4.3 Revised
25 20-2.4.4 (I) Subparagraphs (a)(2) and)(q) revised
(2) Subparagraphs (r),(s)ivand (t) added
26 20-2.4.5 Subparagraph (b) revised
27 20-3.2.1 (1) Subparagraph-(b) deleted
(2) Subparagraphs (c), (d), and (e)
redesignated as (b), (c), and (d)
(3) Newly ‘redesignated subparagraph
(d)(1) revised
(4).New subparagraph (e) added
29 20-3.3.1 (1) First paragraph added
(2) Subparagraphs (a)(1), (a)(2), and (b)(3)
revised
20-3.3.3 Subparagraph (j) added
20-3.3.4 Subparagraph (d) added
30 20-3.3.5 Revised
20-3.3.6 Revised
31 20-34:2 Subparagraph (c) added
20-3.4.3 Revised
32 20-3.4.4 (1) Subparagraph (a)(2) revised
(2) Subparagraph (u) deleted
(3) Subparagraphs (v), (w), and (x)
redesignated as (u), (v), and (w)
(4) Newly redesigated subparagraph (w)
revised
(5) Subparagraphs (x), (y), and (z) added
33 20-3.4.5 Subparagraph (b) revised
35 20-4.2.1 Subparagraph (c) added
36 20-4.3.1 (1) First paragraph added
(2) Subparagraphs (a)(1), (a)(2), and (b)(2)
revised
20-4.3.2 Subparagraph (e) added
37 20-4.3.4 Revised
20-4.3.5 Revised
20-4.4.2 Subparagraph (c) added
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Page Location Change
38 20-4.4.3 Revised
39 20-4.4.4 () Subparagraphs (a)(2) and (1) revised
(2) Subparagraphs (m) and (n) added
20-4.4.5 Subparagraph (b) revised
41 20-5.2.1 Subparagraph (c) added
20-5.3.1 (1) First paragraph added
(2) Subparagraphs (a)(1), (a)(2), and (b)(2)
revised
42 20-5.3.2 Subparagraph (h) added
20-5.3.4 Revised
43 20-5.3.5 Revised
20-5.4.2 Subparagraph (c) added
20-5.4.3 Revised
44 20-5.4.4 () Subparagraphs’(a)(2) and (h) revised
(2) Subparagraphs (i) and (j) added
45 20-5.4.5 Subparagtaph (b) revised

SPECIAL NOTE:

The Interpretations to ASME B30.20 are includeéd;in this edition as a separate section for the
user’s convenience.
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BELOW-THE-HOOK LIFTING DEVICES

Chapter 20-0

SEC[NION 20-0.1: SCOPE OF ASME B30.20

Volume B30.20 includes provisions that apply to the
marking, construction, installation, inspection, testing,
maiftenance, and operation of below-the-hook lifting
dev]ces, other than components addressed by other
ASME B30 volumes or other standards, used for
atta¢hing loads to a hoist. The devices are arranged in
five[chapters as follows:

Chapter 20-1:  Structural and Mechanical Lifting
Devices

Vacuum Lifting Devices

Close Proximity Operated Lifting
Magnets

Remotely Operated Lifting Magrets
Scrap and Material-Handling

Grapples

Chapter 20-2:
Chapter 20-3:

Chapter 20-4:
Chapter 20-5:

SECFION 20-0.2: DEFINITIONS — ‘GENERAL

admfnistrative or regulatory aytharity: governmental
agerpcy, or the employer in the absence of governmental
jurigdiction.

alterition: a physical change, addition, or deletion that
modifies the originalidesign, or intended functioning,
of the below-the-hook lifting device.

alterpd: see alterdtion.

belog-the-hook ifting device: a device used for attaching
a logd to-a-hoist. The device may contain components
suclf agrslings, hooks, and rigging hardware addressed

Scope, Definitions, Personnel Competence,
Translations and References

modified: see alteration.

normal operating conditionss conditions during Which the
lifter is performing fumctions within the scope of the
original design.

qualified person: a-person who, by possession of a recog-
nized degree in an applicable field or certificafe of pro-
fessional standing, or who, by extensive knpwledge,
training;, and experience, has successfully dem¢nstrated
the ‘ability to solve or resolve problems relating to the
subject matter and work.

fated load: the maximum load for which the equipment
is designated by the manufacturer.

repair: the process of reconditioning, renewal, of replace-
ment of parts, components, and/or subsystems{to a con-
dition equal to the original manufacturer’s specifications
for the purpose of ensuring performance in acfordance
with the applicable requirements.

service class: lifter classification that establishes the
allowable stress range for the specified fatigue life (load
cycles).

shall: indicates that the rule is mandatory and|must be
followed.

should: indicates that the rule is a recommenddtion, the
advisability of which depends on the facty in each
situation.

SECTION 20-0.3: DEFINITIONS FOR CHAPTER 20-1

by other ASME B30 volumes or other standards.

design category: lifter classification that specifies the
design factor to be used to establish static stress limits
for the design.

hoist: a machinery unit that is used for lifting and
lowering.

lifter: see below-the-hook lifting device.
lifting device: see below-the-hook lifting device.

modification: see alteration.

abnormal operating conditions: environmental conditions
that are unfavorable, harmful, or detrimental to or for
the operation of structural and mechanical lifting
devices, such as excessively high or low ambient temper-
atures, exposure to adverse weather, corrosive fumes,
dust-laden or moisture-laden atmospheres, and hazard-
ous locations.

friction-type pressure-gripping lifters: lifters that grip the
load without significant or harmful permanent deforma-
tion of the load surface (see Fig. 20-0.3-1).

Copyright © 2014 by the American Society of Mechanical Engineers.
No reproduction may be made of this material without written consent of ASME.

®)

(13)


https://asmenormdoc.com/api2/?name=ASME B30.20 2013.pdf

ASME B30.20-2013

Fig. 20-0.3-1 Pressure-Gripping Lifters: Friction-Type Lifters

(2) (3)

(a) Plate Clamps

(b) Bar Tong (c) Vertical Axis Coil Grab

O

— )

(e) Roll Grab, Core Grip

———

(d) Nlotor Driven Roll Grab, End Grip

Lo M M0M08:00048

NOTE:

(1) "©ANSI-1982. Used with permission of American National Standards Institute. Please be advised that ANSI Z229.1-1982 has been
withdrawn and is no longer considered an American Natioal Standard. No part of this material may be copied or reproduced in any
form, electronic retrieval system or otherwise or made available on the Internet, a public network, by satellite or otherwise without the
prior written consent of the ANSI, 25 West 43rd St., New York, NY 10036, (212) 642-4900, http://webstore.ansi.org.”
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Fig. 20-0.3-2 Grip Ratio

grip|ratio: the ratio of the sum of the horizontal forces
on dne side of the load to the live weight of\the load.
For pxample, if the total horizontal force onone side of
the load is 100,000 Ib and the live load is.50,000 1b, the
grip ratio is 2. For purposes of this, calculation, the
weight of the load does not includethe weight of the
lifter (see Fig. 20-0.3-2).

indefitation-type pressure-gripping lifters: lifters that carry
the Joad by applying force)to indent the sides of the
load (see Fig. 20-0.3-3):

ingof turnover grabya.manipulating lifter [Fig. 20-0.3-4,
illugtration (e)].

latch: a devigé for holding a lifter in the open or closed
posifion.

latcH, auttinatic: a sequencing latch mechanism operated
by lftér motion

Load

Grip ratio = VH

F

load

service, heavy: service that involves operation within the
rated load limit that exceeds the limits of normal service.

service, normal:
Design Category A lifters (for ASME BTH-1}: service
that involves operation with various weights within the
rated load limit with not more than four operations
above 65% of the rated load limit per 24-hr p¢riod.
Design Category B lifters (for ASMEE BTH-1): sefvice that
involves operation with various weights within|the rated
load limit, averaging less than 65% of rated ldad limit.

service, severe: service that involves normal or hpavy ser-
vice with abnormal operating conditions.

service, special or infrequent: service that involves opera-
tion other than normal, heavy, or severe.

structural lifting device: a lifter consisting of an assembly

lifting beam (spreader beam): a load-supporting lifter [see
Fig. 20-0.3-5, illustration (a)].

lock bar sheet lifter: a supporting lifter [see Fig. 20-0.3-5,
illustration (j)].

manipulating lifter: a lifter that rotates the load about one
or more axes during the lifting process (see Fig. 20-0.3-4).

mechanical lifting device: a mechanism composed of two
or more rigid parts which move with respect to each
other for attaching a load to a hoisting device.

Of tigid parts designed to hold and attach a load to a
hoisting device.

supporting lifter: a lifter that carries the load on rigid
projection(s) or bearing surface(s) (see Fig. 20-0.3-5).

SECTION 20-0.4: DEFINITIONS FOR CHAPTER 20-2

abnormal operating conditions: environmental conditions
that are unfavorable, harmful, or detrimental to or for the
operation of vacuum lifting devices, such as excessively
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Fig. 20-0.3-3 Pressure-Gripping Lifters: Indentation-Type Lifters
Automatip
Automatic latch
latch
(a) Automatic Slab Tong (Four Point) (b) Automatic Slab Tong (Two Point)
4
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Fig. 20-0.3-4 Manipulating Lifters

(b) Coil Positioning Hodk

(a) Drum Turner

o
@ — @
— s
i—9 - l I ] l
| Load
[
(d) Crane Suspended Coil Positioner (e) Ingot Turner Grab
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Fig. 20-0.3-5 Load-Supporting Lifters

‘ Hoisting ropes

any

(a)(1) Lifting Beam
(Hoisting Ropes)

8

(fl) Telescoping
Coil Grab

(h) Teledcoping Sheet Lifter

(a)(2) Lifting Beam

(b) Balanced Pallet Lifter

(€) Coil Lifting

(Spreader Beam)

S

(e) Balanced “C”
Hook

L1 7

(i), Simple Sheet Lifter (j) Lock Bar Sheet Lifter

. v Wire rope

End hook

b

Hook Beam

(g) Rack Lifter

(k) Edge Grip Sheet Clamjps

(I) End Hook, Chain-Type

(m) End Hook, Spring-Type
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(n) Beam Clamp
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high or low ambient temperatures, exposure to adverse
weather, corrosive fumes, dust-laden or moisture-laden
atmospheres, and hazardous locations.

four-pad powered vacuum lifter: see Fig. 20-0.4-1,
illustration (d).

four-pad powered vacuum lifter manipulator: see
Fig. 20-0.4-1, illustration (e).

horizontal surface lift: a condition where the surface to

vertical surface lift: a condition where the surface to which
a vacuum pad is attached is in a vertical plane.

SECTION 20-0.5: DEFINITIONS FOR CHAPTER 20-3

abnormal operating conditions: environmental conditions
that are unfavorable, harmful, or detrimental to or for
the operation of close proximity lifting magnets, such
as excessively high or low ambient temperatures, expo-

whi¢h the vacuum pad (or pads) is attached is in a
horifontal plane.

mulffiple-pad mechanical vacuum lifter: see Fig. 20-0.4-1,
illugtration (c).

nonporous material: a material that is not permeable by
fluid.

porolis material: a material that is permeable by fluid.

seal ing (seal): that part of the vacuum pad which forms
the peal of the vacuum chamber between the vacuum
pad|body or vacuum lifting device and the attached

material.

service, heavy: service that involves operation within the
ratedl load limit that exceeds the limits of normal service.

service, normal

Design Category A lifters (for ASME BTH-1): service
thatfinvolves operation with various weights within the
ratefl load limit with not more than four operations
aboye 65% of the rated load limit per 24-hr period.
Dgsign Category B lifters (for ASME BTH-1): servicejthat
invdlves operation with various weights within the’rated
load limit, averaging less than 65% of rated load limit.

service, severe: service that involves normal-er heavy ser-
vice|with abnormal operating conditiens.

service, special or infrequent: service that involves opera-
tion|other than normal, heavy, ‘or/severe.

singlle-pad mechanical vacuum’ lifter: see Fig. 20-0.4-1,
illugtration (b).

twoipad mechanicgl vacuum lifter: see Fig. 20-0.4-1,
illugtration (a).

vacyum: pressure less than ambient atmospheric
pressure.

vacujur lifter: a below-the-hook lifting device for lifting
and [transporting loads using a holding force by means

SUTe to adverse weatner, corrosive rumes, austfladen or
moisture-laden atmospheres, and hazardousd¢cations.

battery system (backup): batteries used to‘guardl against
inadvertent load release due to the loss.of primafy power
to the magnet system.

cold current: that current drawnyby the lifting magnet
when its coil is at 68°F (20°C)/and at rated voltage.

duty cycle: an 8, 16, or 24 rating with

time on

duty cyele \& x 100

time on + time off

and expressed as a percentage.
EXAMPLE:/ 3 min on, 2 min off equal

X 100 = 60%

342

Jforce, breakaway: the force required to detach a fylly ener-
gized lifting magnet from a piece of ferromagngtic mate-
rial when the force is applied normal to the liftinjg surface
of the magnet.

indicator, internal control function: an indicat¢r which
shows that the permanent magnet material in one type
of electrically controlled permanent magnet has been
positioned internally to provide full magnetic aftraction.

load (capacity), rated: the maximum load that the lifting
magnet is designated to handle by the manufpcturer.

load (capacity), specified application: a load appligd to the
lifting magnet when it is used to handle a specified load.

load (maximumy), specified: a load identified by a gart num-
ber or other controlled definition.
magnet, lifting:

electromagnet, battery-powered: a lifting magnet that
requires continuous current supplied by a bpttery to
maintain holding force [see Fig. 20-0.5-1, illustrdtion (a)].

plprfrnwmgﬂpf externally 'nmnprpd' a ]iFHng mapnet sus-

of vacuum (see Fig. 20-0.4-1).

vacuum manipulator: a vacuum lifter capable of reposi-
tioning the load while suspended.

vacuum pad: a device that applies a holding force on the
load by means of vacuum.

vacuum reservoir: the evacuated portion of the vacuum
system that functions to compensate for leakage into
the vacuum system or to provide a vacuum reserve in
the event of vacuum generator failure.

7

pended from a crane that requires power from a source
external to the crane.

permanent magnet, electrically controlled: a lifting mag-
net that derives holding force from permanent magnet
material and requires current only during the period of
attachment or release [see Fig. 20-0.5-1, illustration (b)].

permanent magnet, manually controlled: a lifting magnet
that derives holding force from permanent magnet mate-
rial and requires a manual effort during period of attach-
ment or release [see Fig. 20-0.5-1, illustration (c)].
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Fig. 20-0.4-1 Vacuum Lifters

Two-Pad Mechanical : /
Vacuum Lifter \//

(d} Four-Pad Powered Vacuum Lifter
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Fig. 20-0.5-1 Magnetic Lifters

0
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(c) Close Proximity Operated Mz

Close Proximity Operated
Battery Powered Lifting
Electromagnet

(b) Close Proximity Operated Electrically
Controlled Permanent, Magnet

(d) Remote Operated Lifting (e) Remote Operated Lifting
Electromagnet — Circular Electromagnet — Rectangular
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magnet, lifting, close proximity operated: a lifting magnet
used in such a fashion that the operator manually posi-
tions the lifting magnet on the load, and manually
guides the lifting magnet and load during a lift.

magnet, lifting, general application: lifting magnets that are
intended by the manufacturer to be used on a number of
different geometrical shapes and do not fall under the
category of remotely operated lifting magnets.

magnet, ;
does nof require the operator or other personnel to be
in close proximity to the lifting magnet or its load while
the liftirfg magnet is in use.

magnet, lifting, specified application: lifting magnets that
are designed for lifting specified geometrical configura-
tions andl weights of designated parts, identified by part
number |or other controlled definition and used in a
controllgd manner.

service, heavy: service that involves operation within the
rated lodd limit that exceeds the limits of normal service.

service, prmal: service that involves operation with vari-
ous weights within the rated load limit, averaging less
o of rated load (capacity) with the magnet
at, or below, the rated duty cycle over one
r).

service, sgvere: service that involves normal or heavy ser-
vice with abnormal operating conditions.

service, special or infrequent: service that involves opera-
tion oth¢r than normal, heavy, or severe.

test, applfcation breakaway force: a test that is carried out
in accordlance with instructions from the mafufacturer
of the liffing magnet in order to establish the application
breakawpy force.

test, brepkaway force: a test that {s,carried out per
para. 20-3.3.8.2 in order to(establish the rated
breakawpy force.

SECTION 20-0.6: DEFINITIONS FOR CHAPTER 20-4

abnormal operating~condition: environmental conditions
that are junfavorable, harmful, or detrimental to or for
the opergtiorrof temotely operated lifting magnets, such
as excesgiviely’high or low ambient temperatures, expo-

EXAMPLE: 3 min on, 2 min off equal

X 100 = 60%

3+2

load (capacity), rated: the maximum load that the lifting
magnet is designated to handle by the manufacturer.

magnet, lifting, close proximity operated: a lifting magnet
used in such a fashlon that the operator manually posi-
d, and manually
guides the lifting magnet and load during a lift:

magnet, lifting, remotely operated: a lifting m@agnet|that
does not require the operator or other personnel fo be
in close proximity to the lifting magnetror.ts load wWhile
the lifting magnet is in use [see.Fig. 20-0}5-1,
illustrations (d) and (e)].

service, heavy: service that invelves operation within the
rated load limit that exceeds.thelimits of normal serjvice.

service, normal: service thatinvolves operation with ari-
ous weights within the rated load limit, averaging less
than 65% of rated lead (capacity) with the mapnet
operating at, orbelow, the rated duty cycle over| one
shift (8 hr).

service, severe: service that involves normal or heavy ser-
vice withvabnormal operating conditions.

service; special or infrequent: service that involves opera-
tion other than normal, heavy, or severe.

SECTION 20-0.7: DEFINITIONS FOR CHAPTER 20-5

abnormal operating conditions: environmental condifions
that are unfavorable, harmful, or detrimental to of for
the operation of scrap and material handling grapples,
such as excessively high or low ambient temperatpires,
exposure to adverse weather, corrosive fumes, qust-
laden or moisture-laden atmospheres, and hazarflous
locations.

rated capacity: the volume of scrap/material that| can
be handled with the grapple closed and the tine|tips
touching. This is to be expressed in cubic yards or qubic
meters.

scrap and material handling grapples: various types of gcrap
and material handling grapples are shown in
Fig. 20-0.7-1.

service heaou: service that involies operation withi the
J I

sure to adVerse Weather, COITosIvVe TUmes, dust-radern or
moisture-laden atmospheres, and hazardous locations.

cold current: that current drawn by the lifting magnet
when its coil is at 68°F (20°C) and at rated voltage.

duty cycle: an 8, 16, or 24 hr rating with

duty cycle = —MEON 4
uty eycle = time on + time off

and expressed as a percentage.

rated capacity and load limit that exceeds the limits of
normal service.

service, normal: service that involves operation with vari-
ous weights within the rated load limit, averaging less
than 65% of rated load.

service, severe: service that involves normal or heavy ser-
vice with abnormal operating conditions.

service, special or infrequent: service that involves opera-
tion other than normal, heavy, or severe.
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Fig. 20-0.7-1 Scrap and Material-Handling Grapples

(c) Three-in-One Grapplé (d) Magnet Grapple

(e) Car Body Grapple
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tine: the hinged portion of the grapple that comes in
contact with or encompasses the load.

SECTION 20-0.8: PERSONNEL COMPETENCE

Persons performing the functions identified in this
volume shall, through education, training, experience,
skill, and physical fitness, as necessary, be competent
and capable to perform the functions as determined by

if previously defined. The text of the description shall
meet the criteria of paras. (a) and (b).

(d) Any non-English documentation provided in
addition to English shall be translated and reviewed in
accordance with the requirements listed above.

SECTION 20-0.10: REFERENCES TO OTHER CODES
AND STANDARDS

the employer or employer’s representative.

SECTION 20-0.9: TRANSLATIONS

Trans|ation of non-English documentation into
English.
(a) wording of written non-English safety infor-
mation fpnd manuals regarding use, inspection, and
maintenfince shall be translated into English by profes-
sional trgnslation industry standards, which include, but
are not limited to the following;:
(1) [Iranslation of the complete paragraph message,
instead ¢f word by word
(2) Grammatically accurate
(3) Respectful of the source document content with-
out omifting or expanding the text
(4) [[ranslate the terminology accurately
(5) Reflect the level of sophistication of the original
document
(b) The finished translation shall be verified for coms
pliance With paras.20-0.9(a)(1) through (a)(5) by a quali-
fied pergon having an understanding of the technical
content ¢f the subject matter.
(c) Piftograms used to identify controls shall be
describefl in the manuals. The pictograms,should com-
ply with{ISO 7000, ISO 7296, or other.recognized source,

The Tollowing 15 a list of publications referencdd in
this Volume:

ANSI/AWS D14.1-2005, Specification for Welgling
Industrial and Mill Cranes and Other\Material Han-
dling Equipment

Publisher: American Welding Society (AWS), 8669|NW
36 Street, No. 130, Miami, EL 33166 (www.aws.grg)

ANSI/NFPA 70-2011, Natienal Electrical Code
Publisher: National Fire Protection Association (NHPA),
1 Batterymarch Pafk, Quincy, MA 02169-}471
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Chapter 20-1
Structural and Mechanical Lifting Devices

SECTION 20-1.1: SCOPE

nnnnr(‘]ing to ANSI 75354 (4 14) to hring the label to

Chapter 20-1 applies to the classification, marking,
congtruction, installation, inspection, testing, mainte-
nange, and operation of structural and mechanical lifting
devices. Within Chapter 20-1, the structural and mechan-
ical |ifters/lifting devices are categorized as supporting
liftes, indentation-type pressure-gripping lifters, and
frictjon-type pressure-gripping lifters.

SECION 20-1.2: MARKING, CONSTRUCTION, AND
INSTALLATION

20-1.2.1 Marking

(a) Rated Load. The rated load of the lifting device
shal| be legibly marked on its main structure or on a
tag pttached to its main structure where it is visible. If
the [ifting device is made up of several lifters, each
detachable from the group, these lifters shall also be
marked with their individual rated loads.

(b} Identification. All new structural and mechanical
lifting devices shall be marked with, but not limited to,
the following information:

(1) manufacturer’s name and address

(2) serial number

(3) lifter weight, if over 100 Ib (45°kg)

(4) cold current (amps) (when‘applicable)

(5) rated voltage (when applicable)

(6) rated load [as described-in para. 20-1.2.1(a)]
(7) ASME BTH-1 Design-Category

(8) ASME BTH-1 Sétryice Class

(c) Repaired or Altered-Lifters. All repaired or altered
strugtural and mechanical lifters shall be provided with
identification displaying, but not limited to, the follow-
ing Information:

(1) name’and address of the repairer or alterer

(2) repairer’s or alterer’s unit identification

(3) lifter weight (if altered)

the attention of the operator. The label shotild include
cautionary language to provide danger, warning, or cau-
tion notice to operators and others against
(a) exceeding the rated load; ep lifting loads not
specified in the instruction manual
(b) operating a damaged or malfunctiorling unit,
or a unit with missing parts
(c) lifting people
(d) lifting suspenided loads over people
(e) leaving suSpended loads unattendegl
(f) removing or obscuring warning lab¢ls
(g) operating without having read angl under-
stood the-operating manual
(h) not staying clear of the suspended
(1) lifting loads higher than necessary
(j) making alterations to lifter
(2) Where size or shape of the lifter prohibits the
inclusion of all or any such markings, a labell shall be
affixed, referring user to consult manufacturer’s instruc-
tion manual for product safety information.
(e) Operating Controls. Each control shall be clearly
marked describing resulting motion or functipn of the
lifter.

oad

20-1.2.2 Construction

The manufacturer shall verify that structfiral and
mechanical lifting devices are designed by or ynder the
direct supervision of a qualified person. The degign shall
be in accordance with ASME BTH-1 and shall|consider
the stresses resulting from the application of rated load
plus the weight of the lifting device.

Structural and mechanical lifting devices|shall be
designed to ASME BTH-1 Design Category |B (static
strength criteria) and the proper Service Clasq (fatigue
life criteria) selected for its number of load cyclg¢s, unless

aqualified person representing the owner purn
¥ ¥ e g purdhaser, or

(4) cold current (amps) (if altered)

(5) rated voltage (if altered)

(6) rated load (if altered) [as described in
para. 20-1.2.1(a)]

(7) ASME BTH-1 Design Category (if altered)

(8) ASME BTH-1 Service Class (if altered)

(d) Product Safety Labels

(1) Where size and shape of the lifter allow, all
lifters shall have labels, affixed to them in a readable
position, that include the appropriate signal word,

user of the lifting device determines and can demon-
strate that ASME BTH-1 Design Category A is
appropriate.

Design Category A shall only be designated when the
magnitude and variation of loads applied to the lifter
are predicable and do not exceed the rated capacity,
where the loading and environmental conditions are
accurately defined, service is not severe, and the antici-
pated number of load cycles does not exceed Service
Class 0.
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(a) Welding. All welding shall be in accordance with
ANSI/AWS D14.1 and ASME BTH-1.

(b) Guards for Moving Parts. Exposed moving parts,
such as, but not limited to, gearing, projecting shafts,
and chain drives, that constitute a hazard under normal
operating conditions, should be guarded.

(c) Electrical Equipment. External power supply, elec-
trical equipment, and wiring for below-the-hook lifters
shall comply with ANSI/NFPA 70 and ASME BTH-1.

(1) Every Lift Inspection. Visual examination by the
operator before and during each lift made by the lifter.
(2) Frequent Inspection. Visual examinations by the
operator or other designated persons with records not
required.
(a) Normal service — monthly
(b) Heavy service — weekly to monthly
(c) Severe service — daily to weekly

(d) Special or infrequent service — as recom-

(d) Alferations. Structural and mechanical lifters may
be altered or rerated, provided such alterations are ana-
lyzed an)d approved by the equipment manufacturer
or a quglified person. A rerated lifter, or one whose
comporjents have been altered, shall conform to
para. 20{1.2.2 and be tested according to para. 20-1.3.8.
New ratpd load shall be displayed in accordance with
para. 2041.2.1.

(e) Slihngs, when employed, shall meet the require-
ments of ASME B30.9.

(f) Hqoks, when employed, shall meet the require-
ments of ASME B30.10.

(g) Rigging hardware, when employed, shall meet the
irenjents of ASME B30.26.

Installation

lifter shall be installed in accordance with the

motors.

SECTION 20-1.3: INSPECTION, TESTING, AND

MAINTENANCE

20-1.3.

Generdl. All inspections shall be performed by a desig-
nated pdrson. Any deficiencies identified shall be exam-
ined and a determination made by a qualified person
as to whether they constitutéxa-hazard.

(a) Inttial Inspection

(1) New and reinstalled lifters shall be inspected
prior to Initial use to.verify compliance with applicable
provisiohs of thi§ Velume.

(2) Altered\or repaired lifters shall be inspected.
The inspectiofymay be limited to the provisions affected
by the alteration or repair, as determined by a qualified

Inspection Classification

mended by a qualified person before and after. each
occurrence
(3) Periodic Inspection. Visual inspectipit making
records of apparent external conditions'to provid¢ the
basis for a continuing evaluation. Anextefnal code ark
on the lifter is an acceptable idefitification in liqu of
records.
(a) Normal service fo¥ equipment in plade —
yearly
(b) Heavy servicejas in (a) above, unless ext¢rnal
conditions indicate that disassembly should be dofe to
permit detailed irispection] — semiannually
(c) Sevete)service [as in (b) above] — quarterly

(d) Spécial or infrequent service — as redom-
mended bya'qualified person before the first such ogcur-
rence and as directed by the qualified person for|any
subsequent occurrences

20-1.3.2 Every Lift Inspection

Items such as the following shall be inspected by the
operator before and/or during every lift for any inglica-
tion of damage as specifically indicated, including obser-
vations during operation for any damage that mpight
occur during the lift:

(a) surface of the load for debris

(b) condition and operation of the controls

(c) condition and operation of the indicators
meters when installed

and

20-1.3.3 Frequent Inspection (See Also
Table 20-1.3.3-1)

Items such as the following shall be inspected for
damage at intervals as defined in para. 20-1.3.1(%)(2),
including observations during operation for any inglica-
tions of damage that might appear between inspectjons.
A qualified person shall determine whether any inglica-

person.
(b) Inspection Intervals. Inspection procedure for lift-
ers in regular service is divided into three general classi-
fications based upon the intervals at which inspection
should be performed. The intervals, in turn, are depen-
dent upon the critical components of the lifters and
the degree of their exposure to wear, deterioration, or
malfunction. The three general classifications are herein
designated as every lift, frequent, and periodic, with respec-
tive intervals between inspections as defined below.

14

tions of damage constitute a hazard or will require more
frequent inspection. For all lifters, inspect

(a) structural members for deformation, cracks, or
excessive wear on any part of the lifter

(b) loose or missing guards, fasteners, covers, stops,
or nameplates

(c) all functional operating mechanisms and auto-
matic hold-and-release mechanisms for misadjustments
interfering with operation

(d) missing or illegible operating control markings
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20-1.3.4 Periodic Inspection (See Also
Table 20-1.3.3-1)

Complete inspection of the lifter shall be performed
at intervals as defined in para. 20-1.3.1(b)(3). Any defi-
ciencies, such as listed below, shall be examined and
determination made as to whether they constitute a
hazard. These inspections shall include the requirements
of para. 20-1.3.3 and, in addition, items such as the
following;:

operates in accordance with manufacturer’s
instructions.

(b) Altered or repaired lifters shall be tested by a
qualified person, or a designated person under the direc-
tion of a qualified person. This test may be limited to
the provisions affected by the alteration or repair, as
determined by a qualified person with guidance from
the manufacturer.

(c) All indicator lights, gages, horns, bells, alarms,

(a) logse bolts or fasteners

(b) crgcked or worn gears, pulleys, sheaves, sprockets,
bearings, chains, and belts

(c) exgessive wear of friction pads, linkages, and other
mechanikal parts

(d) exfessive wear at hoist hooking points and load
support [clevises or pins

(e) mipsing or illegible product safety labels required
by para.[20-1.2.1(d)

20-1.3.5

A liftgr that has been idle for a period of 1 mo to
1 yr shalll be inspected in accordance with para. 20-1.3.3
before being placed in service. A lifter that has been
idle for p period of 1 yr or more shall be inspected in
accordarjce with para. 20-1.3.4 before being returned to
service.

Lifting Devices Not in Regular Use

20-1.3.6

Dated| inspection reports shall be made on critical
items sych as those listed in para. 20-1.3.4. Records
should be available for each periodic inspection;and
when thg lifter is either altered or repaired.

Inspection Records

20-1.3.7

Any irfdications of damage disclosed.by the inspection
requirements of Section 20-1.3 shall be corrected
accordinlg to the procedures outliried in para. 20-1.3.9
before operation of the lifter jstesumed. Repairs of slings
(ASME B30.9), hooks (ASME'B30.10), rigging hardware
(ASME B30.26), or othér-special devices shall comply
with repfair requirendents in the applicable volumes or
standards.

Repairs

pointers, and other warning devices shall be testegl.
(d) Dated reports of all operational tests shall'befiled.

20-1.3.8.2 Load Test
(a) Prior to initial use, all new, altered) or repgired
lifting devices should be tested and~inspected. If|per-
formed, tests shall be done under)the direction |of a
qualified person and a written report be furnishefl by
such a person, confirming the\load rating of the lffter.
The load rating should nof-be more than 80% of the
maximum load sustainédrduring the test. Test loads phall
not be more than 125%of the rated load unless otherwise
recommended by the manufacturer. Test reports shpuld
be available.
(b) Theload test, if made, shall consist of the folloyving
operations.as a minimum requirement:
(1), Hoist the test load a sufficient distance to erfsure

the load is supported by the lifter, or apply the reqgired
load-if the test is made using a testing machine.
(2) After the test load is released, visually ingpect

the lifter for deformation, cracks, or other defects.
(c) Tests of altered or repaired lifters may be linjited
to the provisions affected by the alteration or repajr, as
determined by a qualified person with guidance from
the manufacturer.

20-1.3.9 Maintenance

(a) Maintenance Program. A maintenance program
shall be established and be based on recommendations
made by the lifter manufacturer. If a qualified pdrson
determines it is appropriate, the program should|also
include that individual’s additional recommendafions
based on a review of the lifter application [and
operations.

(b) Maintenance Procedure

(1) Before adjustments and repairs are started|on a
lifter, the following precautions shall be taken:
(a) All sources of power shall be disconne

rted,

(1) New and reinstalled lifting devices shall be tested
by a qualified person, or a designated person under the
direction of a qualified person, prior to initial use to
verify compliance with applicable provisions of this
Volume, including, but not limited to, the following;:

(1) Moving Parts. Lifters with moving parts shall be
tested to determine that the lifter operates in accordance
with manufacturer’s instructions.

(2) Latches. Lifters with manually operated or auto-
matic latches shall be tested to determine that the latch
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locked out, and tagged “Out of Service.”
(b) A lifter removed from service for repair shall

be tagged “Out of Service.”

(2) Only qualified persons shall perform adjust-
ments and tests when required.

(3) Replacement parts shall be at least equal to the
original manufacturer’s specifications.

(4) After adjustments and repairs have been made,
the lifter shall not be returned to service until it has
been inspected according to para. 20-1.3.4.
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(5) Dated records of repairs and replacements
should be made.

(6) Adjustments and Repairs. Any hazardous condi-
tions disclosed by the inspection requirements of
para. 20-1.3.1 shall be corrected before normal operation
of the lifter is resumed. Adjustments and repairs shall
be done under the direction of, or by, a qualified person.

SECHON-20-1-4—OPERAHON

20-1.4.3.1 Responsibilities of the Lifting Device
Owner. The responsibilities of the lifting device owner
shall include the following:

(a) providing a lifting device, and all necessary com-
ponents specified by the manufacturer, that meets the
requirements of Sections 20-1.2 and 20-1.3 as well as
specific job requirements.

(b) providing all applicable operating instructions.

(c) providing field assembly, and disassembly (if

20-1
B¢low-the-hook lifting devices shall be operated only
by tfained, designated persons.

.4.1 Operators

20-1.4.2 Qualifications

Qpalifications for operators of below-the-hook lifting
devices are as follows:

(a) The operator shall be instructed in the use of the
dev]ce by a designated person. Instructions should
inclfide, but not be limited to, the following:

(1) application of the lifter to the load and adjust-
ments, if any, that adapt the lifter to various sizes or
kings of loads

(2) instructions in any special operations or
predautions

(3) the manufacturer’s suggested operating
prodedures

(4) condition of the load itself required for opera
tion|of the lifter, such as, but not limited to, balance,
surfhce cleanliness, flatness, bending, and load thickness
(5) storage of the lifter to protect it from damage
(6) not exceeding the rated load of thelifting device
nor the capacity of the hoisting equipment’by the com-
bined weight of the load, the lifting device, and rigging
(7) the proper attachment ¢f adapters to lifting
device for special load handling

(b} The operator shall demonstrate the ability to oper-
ate the lifter as instructed before assuming responsibility
for @ising the lifter.

(c) The operatorshall be familiar with standard hand

applicable), operation and maintenance infofmation,
and warning decals and placards installed as ptescribed
by the lifting device manufacturer.
(d) establishing an inspection, testing, and| mainte-
nance program in accordance with Section 2041.3.
(e) using designated perSennel to perfprm the
required maintenance, repair/and inspections.
(f) ensuring that the\difting device is if
operating condition prior to initial use at the
by the following:
(1) verifying that all inspections have been per-
formed as required by Section 20-1.3
(2) vefifying that the lifting device has tle neces-
sary lifting capacity to perform the proposgd lifting
operations in the planned configuration
(ghusing operators that meet the requiremnents of
pdra. 20-1.4.2.
(h) ensuring that all personnel involved in| mainte-
nance, repair, assembly, disassembly, and inspgction are
aware of their responsibilities, assigned duties| and the
associated hazards.
(i) determining if additional regulations are
ble to lifting device operations.
(j) ensuring that conditions that may adversply affect
lifting device operations are addressed. Such cgnditions
include, but are not limited to, the following:
(1) wind velocity or gusting winds
(2) precipitation
(3) fog
(4) extreme temperatures
(5) lighting

proper
worksite

applica-

signhls when applicable. (k) addressing safety concerns raised by the|operator

o or other personnel and being responsible if h¢ decides

20-1.4.3 Responsibilities to overrule those concerns and directs lifting device

While-the'organizational structure of various projects ~ operations to continue. (In all cases, the manufacturer’s

may| differ, the following roles are described here for  criteria for safe operation and the requirements of this
purposes of detineating resporsibilities: At responsibiti= Votume shall be fottowed:)

ties listed below shall be assigned in the worksite organi-
zation. (A single individual may perform one or more
of these roles.)

operator: directly controls the lifting device’s functions.

owner: has custodial control of a lifting device by virtue
of lease or ownership.

These persons and roles may or may not match the
persons and roles associated with the hoisting equip-
ment in use.
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20-1.4.3.2 Responsibilities of Operators. The oper-
ator shall be responsible for the following listed items.
The operator shall not be responsible for hazards or
conditions that are not under his direct control and that
adversely affect operation of the lifting device. When-
ever the operator has doubt as to the safety of lifting
device operations, the operator shall place the load in
a safe condition and stop the lifting device’s functions
in a controlled manner. Use of the lifting device shall
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resume only after safety concerns have been addressed
or the continuation of lifting device operations is
directed by the owner.

The operator’s responsibilities shall include the
following;:

(a) reviewing the requirements for the lifting device
with the owner before operations.

(b) knowing what types of site conditions could
adversely affect the operation of the lifting device and

type of communication required between the designated
person and the trainee shall be determined by a qualified
person

(3) maintenance and test personnel, when it is nec-
essary in the performance of their duties

(4) inspectors (lifting devices)

(b) The lifting device shall not be loaded in excess of

its rated load or handle any load for which it is not
designed

consulting with the owner concerning the possible pres-
ence of fhose conditions.

(c) understanding and applying the information con-
tained if the lifting device manufacturer’s operating
manual.

(d) understanding the lifting device’s functions and
limitatipns as well as its particular operating
charactefistics.

(e) performing an inspection prior to every lift as
specified in para. 20-1.3.2.

(f) prgmptly reporting the need for any adjustments
or repaits to a designated person.

(g) following applicable lock out/tag out procedures.

(h) not operating the lifting device when physically
or mentglly unfit.

(i) enguring that all controls are in the off or neutral
position|and that all personnel are in the clear before
energizihg the lifting device.

(j) not engaging in any practice that will divert his
attention} while operating the lifting device.

(k) tegting the lifting device function controls that will
be used|and operating the lifting device only if those
function| controls respond properly.

(I) opgrating the lifting device’s functions, inder nor-
mal opefating conditions, in a smooth and controlled
manner.

(m) kipowing and following the procedures specified
by the nfanufacturer or approved by.a’qualified person,
for assenbly, disassembly, setting up, and reeving/
rigging ¢f the lifting device,

(n) copsidering all factdrsvknown that might affect
the liftirfg device capacity and informing the owner of
the need to make appropriate adjustments.

(0) understanding basic load attachment procedures.

(p) regponding<enly to instructions from designated
persons.|However, the operator shall obey a stop order
at all time$;10 matter who gives it.

(c) The lifter shall be applied to the load in accordpnce
with the instruction manual.
(d) Before lifting, the operator shall make sure|that
lifter ropes or chains are not kinked, and.that multiple
part lines are not twisted around each other.
(e) Care should be taken to make)certain the load is
correctly distributed for the liftervbeing used.
(f) The temperature of the'load should not exceedl the
maximum allowable limits-of the lifter.

(¢) The lifter shall be(brought over the load in
a manner as to minimize swinging.

(h) Care shall.bé taken that there is not sudden afccel-
eration or deceleration of the load.

(i) Do not allow load or lifter to come into coptact
with an§obstruction.

(j) The operator shall avoid carrying the load
people.

(k) The lifter shall not be used for side pulls or sliding
the load unless specifically authorized by a qualjfied
person.

(I) The operator shall land any attached load and
the lifter before leaving the lifting device. The ope
shall not leave suspended loads unattended.

(m) The operator shall not ride, or allow othe
ride loads or the lifting device.

(n) The operation of the lifter shall be observed b¢fore
use and during a shift. Any deficiency observed phall
be examined by a designated person. If the deficipncy
constitutes a hazard, the lifter shall be removed from
service and tagged “Out of Service.” Any indicati¢gn of
a hazardous condition shall be reported to a qualffied
person for evaluation.

such

over

btore
ator

s to

(0) Loads shall be guided in such a manner as to gvoid
endangering hands or other body parts as the logd is
lowered, or if it drops.

(q) ensuring that alt personmnet shatl stay ctear of
the load.

20-1.4.4 Lifting Device Operating Practices

(a) Lifting devices shall be operated only by the fol-
lowing qualified personnel:
(1) designated persons

(2) trainees under the supervision of a designated

person, the number of trainees permitted to be super-

vised by a single designated person, the physical loca-

tion of the designated person while supervising, and the

18

20-1.4.5 Miscellaneous Operating Practices

(a) An operator shall not use a lifting device that
is tagged “Out of Service” or otherwise designated as
nonfunctioning.

(b) “Out of Service” tags on lifting devices shall not
be removed without the approval of the person placing
them or a designated person.

(c) The lifter, when not in use, should be stored at an
assigned location.
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(d) Caution should be taken that operating markings
or tags shall not be removed or defaced. Missing or
illegible markings or tags shall be replaced.

SECTION 20-1.5: INSTRUCTION MANUALS

Operating instructions and maintenance and parts
information shall be furnished by the manufacturer.

19
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Chapter 20-2
Vacuum Lifting Devices

SECTION-20-2.1: SCOPE

(8) ASME BTH-1 ﬁocign anngnr}r Gf altered

Chaptpr 20-2 applies to the marking, construction,
installation, inspection, testing, maintenance, and oper-
ation of yacuum below-the-hook lifting devices. The pro-
visions df Chapter 20-2 apply to all power operated and
mechanifally operated vacuum lifting and manipulating

devices, [except those vacuum lifting devices handling
porous | materials that require special design
construdtion.

SECTION 20-2.2: MARKING, CONSTRUCTION, AND
INSTALLATION

20-2.2.1 Marking

(a) Rafed Load. The rated load of the lifter and each
pad shalll be legibly marked on its main structure or on
a tag attached to its main structure where it is visible.
This matking shall refer to the instruction manual for
informafion relating to decreases in rating due to addi-
tional cqnsiderations.

(b) Iddntification. All new vacuum lifting devices shall
be marKed with, but not limited to, the following
informafion:

(1) manufacturer’s name and address

(2) model number

(3) perial number

(4) lifter weight

(5) lelectrical
applicable)

(6) pressure and volumeofcompressed air required
(when applicable)

(7) tated load [as.described in para. 20-2.2.1(a)]

(8) ASME BTH<1.Design Category

(9) ASME BTH-1 Service Class

(c) RepairedeorAltered Lifters. All repaired or altered
vacuum [lifting)devices shall be provided with identifica-
tion digplaying, but not limited to, the following

power requirements (when

(9) ASME BTH-1 Service Class (if altered)
(d) Product Safety Labels
(1) Where size and shape of the lifter,allow, all
vacuum lifting devices shall have labels; affixed to fhem
in a readable position, that include the appropriatq sig-
nal word, according to ANSI Z535.4)(4.14), to bring the
label to the attention of the operator. The label shpuld
include cautionary language\to’provide danger, warn-
ing, or caution notice to gperators and others agajnst
(a) exceeding therated load, or lifting load$ not
specified in the instrdetion manual
(b) operating a damaged or malfunctioning lifter,
or a lifter withimissing parts
(c) qpetating when the vacuum indicator or
cators show inadequate vacuum
(d) operating when the vacuum pads arg
spaced-for equal loading
(e) incorrect positioning of lifter on load
(f) lifting people
(g) lifting suspended loads over people
(h) leaving suspended loads unattended
(i) removing or obscuring warning labels
(j) operating without having read and under-
stood the operating manual
(k) not staying clear of the suspended load
(I) operating lifter when rated load, lifter wejight,
or safety markings are missing
(m) lifting loads higher than necessary
(n) making alterations to lifter
(2) Where size or shape of lifter prohibits the ificlu-
sion of all or any such markings, a label shall be affjxed,
referring user to consult manufacturer’s instrudtion
manual for product safety information.
(e) Operating Controls
(1) If the vacuum lifting device has manual shjitoff
valves that control pads or groups of pads, the v3lves

ndi-

not

information:

(1) name and address of the repairer or alterer

(2) date of the repair

(3) repairer’s or alterer’s unit identification

(4) lifter weight (if altered)

(5) electrical power requirements (if altered)

(6) pressure and volume of compressed air required
(if altered)

(7) rated load (if altered) [as described in
para. 20-2.2.1(a)]

20

shat-be-marked-to-show-operatingposttion—Shewld this
marking be some type of coding, then a label or tag
shall be attached at or near the valve that explains such
markings.

(2) Each control shall be clearly marked describing
resulting motion or function of the lifter.

20-2.2.2 Construction

(a) Vacuum Pad Rating. The ultimate pad capacity
(UPC) shall be determined by the formulas provided in
ASME BTH-1.
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(b) Electrical Equipment. External power supply, elec-
trical equipment, and wiring for below-the-hook lifters
shall comply with ANSI/NFPA 70 and ASME BTH-1.

(c) Horizontal Surface Lifts. The rated load shall not be
greater than 50% of the UPC for horizontal surface lifts.

(d) Vertical Surface Lifts. The rated load shall not be
greater than 25% of the UPC for vertical surface lifts.

(e) Load Type. These factors are for clean, flat, dry,
nonporous loads, and shall be increased as required by

person. A rerated lifter or one whose components have
been altered shall conform to this para. 20-2.2.2 and be
tested according to para. 20-2.3.8. The new rated load
shall be displayed in accordance with para. 20-2.2.1(a).

(k) Slings, when employed, shall meet the require-
ments of ASME B30.9.

(I) Hooks, when employed, shall meet the require-
ments of ASME B30.10.

(m) Rigging hardware, when employed, shall meet

the $urface conditions of materials to be lifted.

(f] Vacuum Reserve System. The vacuum lifting device

shal] incorporate a vacuum reservoir of sufficient size
to pgrevent the vacuum level under the pads from
decteasing more than 10% in 4 min with power off on
a clg¢an, dry, and nonporous load. The vacuum lifting
devijce shall be designed so that when in operation,
all available vacuum reservoirs of the machine shall be
chahneled to the vacuum pads in use during a
“vaquum-power-off” condition.
Vacuum Lifter Structural Design. The manufacturer
shall verify that vacuum lifting devices are designed by
or under the direct supervision of a qualified person.
The|design shall be in accordance with ASME BTH-1
and [shall consider the stresses resulting from the appli-
catign of rated load plus the weight of the vacuum lifting
device.

Vacuum lifting devices shall be designed to
ASMIE BTH-1 Design Category B (static strength criteria)
and|the proper Service Class (fatigue life criteria)
sele¢ted for its number of load cycles unless a qualified
person representing the owner, purchaser, or user of
the lifting device determines and can demoristrate that
ASME BTH-1 Design Category A is apptopriate.

Design Category A shall only be designated when the
magnitude and variation of loads applied to the vacuum
liftef are predictable and do not-exceed the rated capac-
ity, where the loading and environmental conditions
are pccurately defined, service is not severe, and the
antikipated number oftoad cycles does not exceed
Servfice Class 0.

(h) Welding. Allwelding shall be in accordance with
AN$I/AWS D14:1.and ASME BTH-1.

(i} Power Disconnects
(1) Heisting equipment using an externally pow-
ered vacdiim lifter shall have a separate vacuum lifter
circyit\switch of the enclosed type with provision for

the requirements of ASME B30.26.

20-2.2.3 Installation

(a) The vacuum lifting device shall‘be’assempled and
installed in accordance with the manufacturer’s
instructions.

(b) The installer shall ensufe that the power supply
is the same as that showfion the nameplate.

(c) The electrical power supply to the vacupm lifter
shall be connected te,the line side of the crane disconnect
or to an independent circuit.

(d) The installer shall check for correct rotat]
motors.

(e) Prior to initial use, the lifter shall be tgsted per
para. 20-2.3.8.

(f\Operating instructions, maintenance, and parts
information shall be furnished by the manufafturer.

(¢) External power supply and electrical equipment
for below-the-hook lifters shall comply with
ANSI/NEFPA 70.

on of all

SECTION 20-2.3: INSPECTION, TESTING, AND

MAINTENANCE
20-2.3.1 Inspection Classification

General. All inspections shall be performed by a desig-
nated person. Any deficiencies identified shall pe exam-
ined and a determination made by a qualifiefl person
as to whether they constitute a hazard.

(a) Initial Inspection

(1) New and reinstalled vacuum lifters|shall be
inspected prior to initial use to verify compliance with
applicable provisions of this Volume.

(2) Altered or repaired vacuum lifters|shall be
inspected. The inspection may be limited to the provi-
sions affected by the alteration or repair, as defermined

by a gualified person
1 I

locking, flagging, or tagging in the open (off) position.
The vacuum lifter disconnect switch shall be connected
on the line side (power supply side) of the hoisting
equipment disconnect switch.

(2) Disconnects are not required on externally pow-
ered vacuum lifters operating from a 120 V AC
single-phase power source.

(j) Alterations. Vacuum lifters may be altered or
rerated, provided such alterations are analyzed and
approved by the equipment manufacturer or a qualified

21

(b) Inspection Intervals. Inspection procedure for vac-
uum lifting devices in regular service is divided into
three general classifications, based upon the intervals at
which inspection should be performed. The intervals,
in turn, are dependent upon the nature of the critical
components of the vacuum lifting device and the degree
of their exposure to wear, deterioration, or malfunction.
The three general classifications are designated as every
lift, frequent, and periodic, with respective intervals
between inspections as defined below.
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(1) Every Lift Inspection. Visual examination by the
operator before and during each lift made by the vacuum
lifting device.

(2) Frequent Inspection. Visual examinations by the
operator or other designated persons with records not
required.

(a) Normal service — monthly
(b) Heavy service — weekly to monthly
(c) Severe service — daily to weekly

(f) the entire vacuum system, including indicator
lights, gages, horns, bells, pointers or other warning
devices, and vacuum level indicators, by attaching a
nonporous, clean surface to the vacuum pad or pads
and then stopping the vacuum source. The vacuum level
in the system shall not decrease by more than the manu-
facturer’s specified rate.

(¢) missing or illegible operating control markings.

(d) Special or infrequent service — as recom-
mended|by a qualified person before and after each
occurrerfce

(3) [Periodic Inspection. Visual inspection making
records pf apparent external conditions to provide the
basis fof a continuing evaluation. An external coded
mark onfthe vacuum lifting device is an acceptable iden-
tificatior} in lieu of records.
(d) Normal service for equipment in place —
yearly
() Heavy service [as in (a) above, unless external
conditiops indicate that disassembly should be done to
permit detailed inspection] — semiannually
() Severe service [as in (b) above] — quarterly
(d) Special or infrequent service — as recom-
mended|by a qualified person before the first occurrence
and as directed by the qualified person for any subse-
quent odcurrences

20-2.3.2

Items puch as the following shall be inspected by the
operato1| before and/or during every lift for any indica-
tion of d@mage as specifically indicated, including'obser-
vations Huring operation for any damage that might
occur dyring the lift:

(a) sufface of the load for debris

(b) seql of the vacuum pad for debrtis

(c) conpdition and operation of-the controls

(d) cohdition and operation(of,the indicators, meters,
and pumps when installed

Every Lift Inspection

20-2.3.3

Items |such as the‘ollowing shall be inspected for
damage|at interyals as defined in para. 20-2.3.1(b)(2),
including observations during operation for any indica-
tions of dlamage that might appear between inspections.
A qualifled(person shall determine whether any indica-

Frequent Inspection

20-2.3.4 Periodic Inspection

Complete inspections of the vacuum lifting*d¢vice
shall be performed at intervals as ‘defined in
para. 20-2.3.1(b)(3). Any deficiencies;'suich as listed
below, shall be examined, and determirfation made as
to whether they constitute a hazafd; These inspecfions
shall include the requirements of\para. 20-2.3.3 anf, in
addition, items such as the follewing;:

(a) external evidence of

(1) looseness
(2) wear
(3) deformation
(4) cracking
(5) corrosion
(b) external evidence of damage to
(Ipysupporting structure
(2) motors
(3) controls
(4) other auxiliary components

(c) missing or illegible product safety labels reqgired

by para. 20-2.2.1(d)

20-2.3.5 Vacuum Lifters Not in Regular Use

A vacuum lifter that has been idle for a period of | mo
to 1 yr shall be inspected in accordance yith
para. 20-2.3.3 before being placed in service. A vacjium
lifter that has been idle for a period of 1 yr or more phall
be inspected in accordance with para. 20-2.3.4 be¢fore
being returned to service.

20-2.3.6 Inspection Records

Dated inspection reports shall be made on crftical
items such as those listed in para. 20-2.3.4. Recprds
should be available for each periodic inspection|and
when the vacuum lifter is either altered or repaired.

tions of damage constitute a hazard or will require more
frequent inspection. For all vacuum lifters, inspect

(a) structural members for deformation, cracks, and
excessive wear on any part of the lifter.

(b) the vacuum generator for output.

(c) all vacuum pad seal rings for cuts, tears, excessive
wear, and presence of foreign particles.

(d) all vacuum lines and vacuum line connections for
leakage, cuts, kinks, and collapsed areas of hoses.

(e) the vacuum reservoir for leaks and visual damage.

22

20-2.3.7 Repairs

Any indications of damage disclosed by the inspection
requirements of Section 20-2.3 shall be corrected
according to the procedures outlined in para. 20-2.3.9
before operation of the vacuum lifter is resumed. Repairs
of slings (ASME B30.9), hooks (ASME B30.10), rigging
hardware (ASME B30.26), or other special devices shall
comply with repair requirements in the applicable vol-
umes or standards.
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20-2.3.8 Testing

20-2.3.8.1 Operational Tests
(a) New and reinstalled lifting devices shall be tested
by, or under the direction of, a qualified person prior
to initial use to verify compliance with applicable provi-
sions of this Volume, including, but not limited to, the
following;:
(1) moving parts

(2) Simulated Load Test. Using a test fixture, apply
forces to all load-bearing components, either individu-
ally or in assemblies, equivalent to the force encountered
by the components if they were supporting a load that
was 125% of the rated load.

(d) After the test, the vacuum lifting device shall be
visually inspected. Any condition that constitutes a haz-
ard shall be corrected before the lifting device is placed
in service. If the correction affects the structure, then the

(Z) Tatches
(3) stops
(4) limit switches
(5) control devices
(6) vacuum pad seals
(7) vacuum lines

Altered or repaired lifting devices shall be tested
by, ¢r under the direction of, a qualified person. This
test |may be limited to the provisions affected by the
altefation or repair, as determined by a qualified person
withl guidance from the manufacturer.

(c) The seals and connections shall be tested for leaks
by attaching a smooth, nonporous, clean material to the
vacyum pad or pads and then stopping the vacuum
sougce. Vacuum level in the system shall not decrease
by rhore than the manufacturer’s specified rate.

(d) All indicator lights, gages, horns, bells, pointers,
and |other warning devices and vacuum level indicators
shal| be tested by the same method as in para. 20-2.3.8.2
below.

(e} Dated reports of all operational tests shall befiled.

20-2.3.8.2 Load Test

(a) Prior to initial use, all new, alteréd,or repaired
vacyum lifting devices shall be load tested and inspected
by, qr under the direction of, a qualified person. A writ-
ten feport shall be prepared by the qualified person and
plackd on file, confirming the load rating of the vacuum
lifting device. The load rating should not be more than
80%| of the maximum Jead/sustained during the test.
Test[loads shall not be inote than 125% of the rated load
of the system, unléss otherwise recommended by the
marnjufacturer or(a qualified person.

(b) Altered of repaired vacuum lifting devices shall
be tgsted by,orunder the direction of, a qualified person.
Thig tesmay be limited to the provisions affected by
the plteration or repair, as determined by a qualified

(b

lifter shall be retested.

20-2.3.9 Maintenance

(a) Maintenance Program. A maifitenance program
shall be established and be based oty recommendations
made by the vacuum lifting deyice manufactprer. If a
qualified person determine$dbis appropriate,|the pro-
gram should also include/that individual’s aglditional
recommendations baséd-on a review of the vacuum lift-
ing device application-and operations.

(b) Maintenance Procedure

(1) Before adjustments and repairs are stafted on a
vacuum lifting device, the following precautipns shall
be takent

(#) Locate the vacuum lifting device wh
cause-the least interference with other oper
théjarea.

(b) All sources of power shall be discqnnected,
locked out, and tagged “Out of Service.”

(2) Only qualified personnel shall perforth adjust-
ments and tests when required.

(a) Provisions should be made for qualified per-
sons to work on energized equipment when adjlistments
and tests are required.

(b) Lubrication. All moving parts of the]
lifting device for which lubrication is specifie
be regularly lubricated. The manufacturer’s regommen-
dations as to points and frequency of lubricatign, main-
tenance of lubrication levels, and types of lubricant
should be used.

(3) Replacement parts shall be at least eqyal to the
original manufacturer’s specifications.

(4) After adjustments and repairs have beg¢n made,
the vacuum lifting device shall not be returned fo service
until it has been inspected according to para. P0-2.3.4.

(5) Dated records of repairs and replacements
should be made

bre it will
hitions in

vacuum

H should

person with guidance trom the manutacturer.
(c) The load test shall consist of one of the following
procedures:
(1) Actual Load Test

(a) Attach pads to the designated test load.

(b) Raise the test load a minimum distance to
ensure the load is supported by the vacuum lifting
device.

(c) Hold the load for 2 min.

(d) Lower the load for release.

23

(6) Adjustments and Repairs. Any hazardous condi-
tions disclosed by the inspection requirements of
para. 20-2.3.1 shall be corrected before normal operation
of the vacuum lifting device is resumed. Adjustments
and repairs shall be done under the direction of, or by,
a qualified person.

(a) Adjustments shall be maintained to assure
correct functioning of components.

(b) Repairs or replacements shall be made as
needed.

(
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SECTION 20-2.4: OPERATION

20-2.4.1 Operators

Below-the-hook lifting devices shall be operated only
by trained, designated persons.

20-2.4.2 Qualifications

Qualifications for operators of below-the-hook lifting
devices are as follows:

requirements of Sections 20-2.2 and 20-2.3 as well as
specific job requirements.

(b) providing all applicable operating instructions.

(c) providing field assembly, and disassembly (if
applicable), operation and maintenance information,
and warning decals and placards installed as prescribed
by the lifting device manufacturer.

(d) establishing an inspection, testing, and mainte-

nance-procram-in-accordance with Section 2023
r (=]

(a) Thie operator shall be instructed in the use of the
device by a designated person. Instructions should
include, [but not be limited to, the following:

(1) hpplication of the lifter to the load and adjust-
ments, if any, that adapt the lifter to various sizes or
kinds offloads

(2) linstructions in any special operations or
precautipns

(3) the manufacturer’s suggested operating
procedutes
(4) fondition of the load required for operation of

the lifteg, such as, but not limited to, balance, surface
cleanlingss, flatness, bending, and load thickness
(5) ptorage of the lifter to protect it from damage
(6) pot exceeding the rated load of the lifting device
nor the dapacity of the hoisting equipment by the com-
bined weight of the load, the lifting device, and rigging
(7) tharging of the battery (if required)
(8) the purpose of indicators, meters, or alarms on
the vacuum lifter
(9) fhe proper attachment of adapters to lifting
device for special load handling
(b) The operator shall demonstrate the abilitytd.oper-
ate the lifter as instructed before assuming responsibility
for using the lifter.
(c) Thee operator shall be familiar with'standard hand
signals when applicable.

20-2.4.3

While[the organizational §tructure of various projects
may differ, the following:toles are described here for
purposes of delineating xesponsibilities. All responsibili-
ties listegl below shall’be assigned in the worksite organi-
zation. (]A single/individual may perform one or more
of these [roless)

Responsibilities

operator:|dixeetly controls the lifting device’s functions.

(e) using designated personnel to perform| the
required maintenance, repair and inspections:
(f) ensuring that the lifting device.islin proper
operating condition prior to initial uséjat’the worksite
by the following:
(1) verifying that all inspeCtions have been
formed as required by Section,20-2.3
(2) verifying that the lifting device has the n¢ces-
sary lifting capacity to_perform the proposed lifting
operations in the plafinéd configuration
(g) using operators that meet the requirements of
paras. 20-2.4.2,
(h) ensurihg that all personnel involved in majnte-
nance, repair, assembly, disassembly, and inspectiop are
aware of\their responsibilities, assigned duties, andl the
asseciated hazards.
(i)” determining if additional regulations are appjlica-
ble to lifting device operations.
(j) ensuring that conditions that may adversely dffect
lifting device operations are addressed. Such condifions
include, but are not limited to, the following:
(1) wind velocity or gusting winds
(2) precipitation
(3) fog
(4) extreme temperatures
(5) lighting
(k) addressing safety concerns raised by the opefator
or other personnel and being responsible if he de¢ides
to overrule those concerns and directs lifting dqvice
operations to continue. (In all cases, the manufacturer’s
criteria for safe operation and the requirements of] this
Volume shall be followed.)

per-

20-2.4.3.2 Responsibilities of Operators. The gper-
ator shall be responsible for the following listed items.

owner: has custodial control of a lifting device by virtue
of lease or ownership.

These persons and roles may or may not match the
persons and roles associated with the hoisting equip-
ment in use.

20-2.4.3.1 Responsibilities of the Lifting Device
Owner. The responsibilities of the lifting device owner
shall include the following:

(a) providing a lifting device, and all necessary com-
ponents specified by the manufacturer, that meets the

24

The operator shall not be responsible for hazards or
conditions that are not under his direct control and that
adversely affect operation of the lifting device. When-
ever the operator has doubt as to the safety of lifting
device operations, the operator shall place the load in
a safe condition and stop the lifting device’s functions
in a controlled manner. Use of the lifting device shall
resume only after safety concerns have been addressed
or the continuation of lifting device operations is
directed by the owner.
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The operator’s responsibilities shall include the
following;:

(a) reviewing the requirements for the lifting device
with the owner before operations.

(b) knowing what types of site conditions could
adversely affect the operation of the lifting device and
consulting with the owner concerning the possible pres-
ence of those conditions.

(c)_understanding and applying the information con-

person and the trainee shall be determined by a qualified
person.

(3) maintenance and test personnel, when it is nec-
essary in the performance of their duties

(4) inspectors (lifting devices)

(b) The lifting device shall not be loaded in excess of
its rated load or handle any load for which it is not
designed.

(c) The lifter shall be applied to the load in accordance

tained in the lifting device manufacturer’s operating
marjual.

(d) understanding the lifting device’s functions and
limjtations as well as its particular operating
charfacteristics.

(e} performing an inspection prior to every lift as
spedified in para. 20-2.3.2.

(f] promptly reporting the need for any adjustments
or r¢pairs to a designated person.
(g) following applicable lock out/tag out procedures.

(ﬁt not operating the lifting device when physically
or npentally unfit.

(i} ensuring that all controls are in the off or neutral
position and that all personnel are in the clear before
energizing the lifting device.

(j] not engaging in any practice that will divert his
attention while operating the lifting device.

(kp testing the lifting device function controls that will
be ysed and operating the lifting device only if those
fungtion controls respond properly.

(I} operating the lifting device’s functions,“under
northal operating conditions, in a smooth and,¢entrolled
marner.

(m) knowing and following the procedtres specified
by the manufacturer or approved by.a'qualified person,
for gssembly, disassembly, settihg) up, and reeving/
rigging of the lifting device.

(np considering all factors known that might affect
the lifting device capacityrand informing the owner of
the heed to make apptopriate adjustments.

(o} understandingbasic load attachment procedures.
(p) responding only to instructions from designated
persons. Howéver, the operator shall obey a stop order
at all timesj\ne matter who gives it.

(g ensuring that all personnel shall stay clear of
the Joad:

with the instruction manual.

(d) Before lifting, the operator shall makeé
lifter ropes or chains are not kinked, afid-that
part lines are not twisted around edch other.

(e) Care should be taken to make/certain the load is
correctly distributed for the lifter’being used.

(f) The temperature of thélgad should not e
maximum allowable limits of the lifter.

(g) The lifter shall be brought over the load
a manner as to minimize swinging.

(h) Care shall be taken that there is not sudden accel-
eration or deceleration of the load.

(i) Do notyallow load or lifter to come int
with anyoObstruction.

(j) The operator shall avoid carrying the 1
people.

k) The lifter shall not be used for side pulls
the load unless specifically authorized by a
person.

(I) If power goes off while making a lift, the|operator
shall immediately warn all persons in the vicinjty of the
lifter and land the load if at all possible to do|so.

(m) The vacuum lines shall be free from kjnks and
twists, and shall not be wrapped around or looped over
portions of the lifter that will move during the lift.

(n) The pad contact surface shall be clean ar|d free of
loose particles.

bure that
multiple

ceed the

in such

contact
ad over

r sliding
qualified

(0) Before starting to lift, verify that the vacyum level
indicator has reached the required level.

(p) Before starting to lift, raise the load a fepv inches
to establish that the vacuum lifting device has been

correctly applied and that a stable vacuum levlel exists.
() The operator shall land any attached load and
store the lifter before leaving the lifting device. The oper-
ator shall not leave suspended loads unattended.
(r) The operator shall not ride, or allow othe}s to ride
loads or the lifting device

20-2.4.4 Lifting Device Operating Practices

(a) Lifting devices shall be operated only by the fol-
lowing qualified personnel:
(1) designated persons

(2) trainees under the supervision of a designated

person, the number of trainees permitted to be super-

vised by a single designated person, the physical loca-

tion of the designated person while supervising, and the

type of communication required between the designated

25

(s) The operation of the lifter shall be observed before
use and during a shift. Any deficiency observed shall
be examined by a designated person. If the deficiency
constitutes a hazard, the lifter shall be removed from
service and tagged “Out of Service.” Any indication of
a hazardous condition shall be reported to a qualified
person for evaluation.

(t) Loads shall be guided in such a manner as to avoid
endangering hands or other body parts as the load is
lowered, or if it drops.
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20-2.4.5 Miscellaneous Operating Practices

(a) An operator shall not use a lifting device that
is tagged “Out of Service” or otherwise designated as
nonfunctioning.

(b) “Out of Service” tags on lifting devices shall not
be removed without the approval of the person placing
them or a designated person.

(c) The lifter, when not in use, should be stored at an
assigned location

(b) Load Strength. Stress induced by the load’s own
weight and the stress from the vacuum pads may dam-
age the load.

(c) Load Surface Conditions. Uneven or rough surfaces
may affect the vacuum pad’s ability to attach or maintain
a seal. Frictional properties may affect the capacity.

(d) Load Overhang. As the load extends past the sup-
ports of the vacuum pads, the load may be damaged or
deflect and peel away from the pad seal

(d) Cqution should be taken that operating markings
or tags phall not be removed or defaced. Missing or
illegible [markings or tags shall be replaced.

SECTION 20-2.5: INSTRUCTION MANUALS

The nfanufacturer shall provide operating instruc-
tions, and maintenance and parts information. In addi-
tion, the[manual shall also provide a statement of those
factors that alter the vacuum lifter’s lifting capacity and
related lfmitations. Several factors known to affect the
vacuum [lifter’s lifting capacity are noted below.

(a) Logd Rigidity. The rigidity may cause the vacuum
pads and the structure to be loaded unevenly. The rigid-
ity may vary depending on orientation.

(e) Angle of the Load. The effect of the coefficient of
friction between the load and vacuum pad becomeg sig-
nificant when the load is not horizontal.

(f) Number of Pads Attached to the Loag-JThe capgpcity
varies with the number of pads fully attached to the Joad.

(g) Load Temperature. Elevated femperatures may
damage the vacuum pads or affect the function of the
pads.

(h) Elevation and Vacuunrlevel. The vacuum pad rat-
ing varies with the vacutim level achieved undef the
pads. If the vacuum level decreases from the vacphum
level used for capacity calculations, the ultimate|pad
capacity is redticed. At various elevations, the vachum
level that can‘be reached may vary.

26
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Chapter 20-3
Close Proximity Operated Lifting Magnets

20-3.1:  SCOPE

SEC

(6) the woltage of the PHIMATY power Suppiy or bat-

Chapter 20-3 applies to the marking, construction,
instgllation, inspection, testing, maintenance, and oper-
atiof of all lifting magnets when used for single or
mulfiple steel piece handling operations in which the
opefator of the lifting magnet is required to manually
position the lifting magnet on the load and manually
guide the load during its movement, or in remotely
opetated lifting magnets when operated in close proxim-
ity tp people. For multi-magnet systems where individ-
ual lifting magnets are suspended from a spreader beam
or itp equivalent, this section applies only to the individ-
ual Jifting magnet, excluding the spreader beam or its
equivalent and the associated control equipment. This
Chapter does not apply to remotely operated lifting
magnets in areas where people are excluded during nor-
mal [operation.

SEC[FION 20-3.2: MARKING, CONSTRUCTION, AND:
INSTALLATION

20-3.2.1 Marking

(a) Rated Load (Capacity)

(1) General Application Lifting Magnets. The rated
load (capacity) of the lifting magnet\shall be legibly
marked on the lifting magnet or{ on'a tag attached to
the lifting magnet where it is visible. This marking shall
refef to the instruction mantial for information relating
to dgcreases in rating due to/the load surface condition,
thickness, percentage 6f.eontact with the lifting magnet,
temperature, metallurgical composition, and deflection.
(2) Specified (Application Lifting Magnets. The rated
load (capacity);of the lifting magnet shall be legibly
marked ontthe lifting magnet or on a tag attached to
the liftimg-magnet where it is visible. This marking shall
refef torthe specific loads for which this rating applies.

tery (when appligable)
(7) rated load [as described in para:20-3.p.1(a)]
(8) ASME BTH-1 Design Category|B
(9) ASME BTH-1 Service Class
(c) Repaired or Altered Lifting Magnets. All repaired or
altered magnets shall be provided with identification
displaying, but not limited to, the fqllowing
information:
(1) name and address of the repairer or alterer
(2) repairer’s or alterer’s unit identificatiqn
(3) weight of lifting magnet (if altered)
(4) dutyCycle (if altered)
(5) thevcold current or wattage at 68°F
altered)
(6) the voltage of the primary power supply or bat-
tery (if altered)
(7) rated load (if altered) [as desctgibed in
para. 20-3.2.1(a)]
(8) ASME BTH-1 Design Category B
(9) ASME BTH-1 Service Class (if altered
(d) Product Safety Labels
(1) Where size and shape of the liftingl magnet
allow, all lifting magnets shall have labels, dffixed to
them in a readable position, that include the appropriate
signal word, according to ANSI Z535.4 (4.14),|to bring
the label to the attention of the operator. The labgl should
include cautionary language to provide danggr, warn-
ing, or caution notice to operators and others [against
(a) exceeding the rated load, or lifting loads not
specified in the instruction manual
(b) operating a damaged or malfunctiophing lift-
ing magnet, or a lifting magnet with missing parts
(c) lifting people
(d) lifting suspended loads over peoplg
(e) leaving suspended loads unattende

D0°C) (if

(b) Identificafion.  All new close proximity operated
lifting magnets shall be provided with identification dis-
playing, but not limited to, the following information:

(1) manufacturer’s name and address

(2) manufacturer’s model and lifting magnet unit
identification number

(3) weight of lifting magnet

(4) duty cycle (when applicable)

(56) the cold current (amps) at 68°F (20°C) (when
applicable)

(f) removing or obscuring warning labels

(g) operating without having read and under-
stood the operating manual

(h) not staying clear of the suspended load

(i) lifting loads higher than necessary

(j) making alterations to lifting magnet

(2) Where size or shape of lifting magnet prohibits

the inclusion of all or any such markings, a label shall
be affixed, referring user to consult manufacturer’s
instruction manual for product safety information.
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(3) Labels on battery operated lifting magnets shall
provide additional cautionary language about operating
when the battery capacity is inadequate.

(4) Labels on externally powered electromagnets
shall contain additional cautionary language against

(a) exceeding lifting magnet duty cycle
(b) disconnecting lifting magnet with power on

nets shalll contain additional precautionary language
about operating with the control handle latch not fully
in the “ILift” position.

(e) Operating Controls. Each control shall be clearly

marked [describing resulting motion or function of the
lifter.
20-3.2.2 Construction

(a) Geferal

(1) Lifting magnet electrical components shall be
guarded| or located to minimize operator injury or the
entry of foreign objects during normal operating
conditiops.

(2) I'he control handle of a manually controlled per-
manent [magnet shall include a device that will hold
the maghetic circuit in either the “Load” or “Release”
position|to prevent inadvertent changes.

(3) The manufacturer shall verify that close proxim-
ity opergted lifting magnets are designed by-oi\tunder
the diredt supervision of a qualified person. The design
shall be n accordance with ASME BTH-1 ‘and shall con-
sider thq stresses resulting from the application of rated
load plus the weight of the lifting magnet.

Close [proximity lifting magnets shall be designed to
ASME B['H-1 Design Category!B (static strength criteria)
and the[proper Service €lass (fatigue life criteria)
selected [for the number-pofload cycles.

(4) Welding. All'welding shall be in accordance
with ANSI/AWS,B14.1 and ASME BTH-1.

(b) Eldctrical Equipment

(1) Extetnal power supply, electrical equipment,
and wifing-for electromagnets shall comply with

(3) Battery operated electromagnets shall contain a
device indicating existing battery conditions.
(d) Battery Enclosures for Battery Operated Lifting
Magnets. Housing for wet cell batteries shall be vented
to prevent accumulation of gases.

(e) Battery Backup Systems. Battery backup systems
shall have an audible and visible signal to warn the

(f) Power Disconnects

(1) Hoisting equipment using an externally pow-
ered electromagnet shall have a separateamagnet cifcuit
switch of the enclosed type with provision for locking,
flagging, or tagging in the open (off)) position. Means
for discharging the inductive enetgy’of the lifting ag-
net shall be provided. The lifting magnet discorjnect
switch shall be connected on.thé line side (power supply
side) of the hoisting equipinent disconnect switch

(2) Power supplied to lifting magnets from DC
erators can be disconnected by disabling the exts
powered source~connected to the generator, or by [pro-
viding a circdit switch that disconnects excitation ppwer
to the generator and removes all power to the lifting
magnet.

gen-
rnal

(3)”Disconnects are not required on externally pow-
ered-electromagnets operating from a 120 V AC sipgle-
phase power source.

(g) Alterations. All lifting magnets may be altergd or
rerated, provided such alterations and the suppofting
structure are analyzed and approved by the lifting mnag-
net manufacturer or a qualified person. A rerated lifting
magnet or one whose load-supporting components have
been altered shall conform to para. 20-3.2.2(a)(3) ar|d be
tested in accordance with para. 20-3.3.8. New rated [load
and application load shall be displayed in accordance
with para. 20-3.2.1.

(h) Slings, when employed, shall meet the reqjiire-
ments of ASME B30.9.
(i) Hooks, when employed, shall meet the reqgfire-
ments of ASME B30.10.
(j) Rigging hardware, when employed, shall meeft the
requirements of ASME B30.26.

ANSI/NFPA70 and ASME BTH-T.

(2) Control circuit voltage of remote controls shall
not exceed 150 V for AC or 300 V for DC.

(c) Lifting Magnet Controllers

(1) All lifting magnet controllers should have volt-
age and amperage indicated.

(2) Provisions shall be made for guarding the con-
trol switch in the “Lift” position to protect it from being
inadvertently turned off, if this would result in release

28

20-3.2.3 Installation

(a) The lifting magnet shall be installed in accordance
with the manufacturer’s instructions.

(b) Determine that the external power input is in
accordance with paras. 20-3.2.2(b) and (f), is of the cor-
rect voltage and amperage, and that the power conduc-
tors and controls are of adequate rating, and insulated
and protected against accidental interruption or
damage.

of the load.
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SECTION 20-3.3: INSPECTION, TESTING, AND

MAINTENANCE

20-3.3.1 Inspection Classification

General. All inspections shall be performed by a desig-
nated person. Any deficiencies identified shall be exam-
ined and a determination made by a qualified person

20-3.3.2 Every Lift Inspection

Items such as the following shall be inspected by the
operator before and/or during every lift for any indica-
tion of damage as specifically indicated, including obser-
vations during operation for any damage that might
occur during the lift:

(a) lifting magnet face and surface of the load for
foreign materials and smoothness

as t¢-whether they constitute a hazard.
(af Initial Inspection

(1) New and reinstalled lifting magnets shall be
inspeected prior to initial use to verify compliance with
applicable provisions of this Volume.

(2) Altered or repaired lifting magnets shall be
inspected. The inspection may be limited to the provi-
sion affected by the alteration or repair, as determined
by a qualified person.

(b) Inspection Intervals. Inspection procedures for lift-
ing magnets in regular service are divided into three
gendral classifications, based upon the intervals at which
the ihspections shall be performed. The intervals, in turn,
are flependent upon the nature of the critical compo-
nents of the lifting magnet and the degree of their expo-
surel to wear, deterioration, or malfunction. The three
gengral classifications are designated as every lift,
frequent, and periodic, with respective intervals between
inspections as defined below.

(1) Every Lift Inspection. Visual examination by the
opefator before and during each lift made by the lifting
magnet.

(2) Frequent Inspection. Visual examination by the
opetator or other designated persons, with records not
reqyired.

(a) Normal service — monthly

(b) Heavy service — fweékly to monthly

(c) Severe service-<=-daily to weekly

(d) Special orinffequent service — as recom-
mended by a qualified person before and after each
occyrrence

(3) Peritodic Inspection. Visual inspection making
recopds ofiapparent external conditions to provide the
basif for-a continuing evaluation.

(o —condition and operation of the control flandle of
a manually controlled permanent magnet
(c) condition and operation of indicaters and meters

when installed

20-3.3.3 Frequent Inspection

Items such as the followiig shall be insp¢cted for
damage at intervals as défined in para. 20-38.1(b)(2),
including observations during operation for anly indica-
tions of damage thatmiight appear between inspections.
A qualified person shall determine whether anly indica-
tions of damage constitute a hazard or will reqyire more
frequent inspection. For all lifting magnets, inspect

(a) strtictural and suspension members for fleforma-
tion, cracks, or excessive wear on any part of the lifting
magnet

(b) lifting magnet face for foreign matesfials and
smoothness

(c) condition of lifting bail or sling suspensjon

(d) condition and operation of control hancjie

(e) condition and operation of indicators an
where applicable

(f) for all lifting magnets, except manually cpntrolled
permanent magnets, inspect all electrical condugtors that
are visible without disassembly for loose conpections,
continuity, corrosion, and damage to insulation

(g) for battery operated electromagnets, inppect for
proper level of battery electrolyte and for corfosion of
either the battery posts or connectors

(h) cracked housings, welds, and loose boltp

(i) labels and markings

(j) missing or illegible operating control mgrkings

meters,

20-3.3.4 Periodic Inspection

Complete inspections of lifting magnets shall be per-

Lol DL 1 - £ - - 1
{—Normat-serviceforeqttipment-inplace
yearly

(b) Heavy service for equipment in place — quar-
terly, unless external conditions indicate that disassem-
bly should occur to permit detailed inspection

(c) Severe service [as in (b) above] — monthly

(d) Special or infrequent service — as recom-
mended by a qualified person before the first occurrence
and as directed by the qualified person for any subse-
quent occurrences

29

formed and recorded at intervals as defined in
para. 20-3.3.1(b)(3). Any deficiencies, such as those listed
below, shall be examined by a qualified person and
determination made as to whether they constitute a
hazard. These inspections shall include the requirements
of para. 20-3.3.3 and, in addition, items such as the
following;:

(a) All members, fasteners, locks, switches, warning
labels, and lifting parts shall be inspected for deforma-
tion, wear, and corrosion.
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(b) All electrical components described in
paras. 20-3.2.2(b) through (f), including meters, indica-
tors, or alarms, shall be tested for proper operation and
condition.

(c) The lifting magnet coil shall be tested for ohmic
and ground readings and compared to manufacturer’s
standards.

(d) missing or illegible product safety labels required
by para. 20-3.2.1(d).

20-3.3.8.2 Load Test

(a) Prior to initial use, all new, altered, or repaired
lifting magnets shall be tested by a qualified person and
a record be furnished confirming the load rating of the
lifting magnet.

(1) General application lifting magnets shall be
required to satisfy the rated breakaway force test. The
rated load of the lifting magnet shall be less than 50%
of the rated breakaway force measured in this test.

20-3.3.5

A lifting magnet that has been idle for a period of
1 mo to|1 yr shall be inspected in accordance with
para. 2013.3.3 before being placed in service. A lifting
magnet that has been idle for a period of 1 yr or more
shall be|inspected in accordance with para. 20-3.3.4
before bping returned to service.

Lifting Magnets Not in Regular Use

20-3.3.6

Dated| inspection reports shall be made on critical
items, sfich as those listed in para. 20-3.3.4. Records
should e available for each periodic inspection and
when thp lifting magnet is either altered or repaired.

Inspection Records

20-3.3.7

Any irfdications of damage disclosed by the inspection
requirements of Section 20-3.3 shall be corrected
accordinlg to the procedures outlined in para. 20-3.3.9
before qperation of the lifting magnet is resumed.
Repairs pf slings (ASME B30.9), hooks (ASME B30.10),
rigging|hardware (ASME B30.26), or other speeial
devices phall comply with repair requirementsyin the
applicablle volumes or standards.

Repairs

20-3.3.8

20-3.3.8.1 Operational Tests
(1) Ngw and reinstalled lifting magnets shall be tested
by a quallified person, or a designated person under the
directiorn} of a qualified person, prior to initial use to

Testing

(2) Special application lifting magnets shall be
required to comply with the application breakaway force
test. The specified application load shall bg 1ess [than
50% of the application breakaway force ‘measured in
this test.

(b) The breakaway force test shalljestablish the force
required to vertically remove thedifting magnet fr¢m a
low carbon, rolled steel plate,of the minimum thickness
stated by the lifting magnetimanufacturer. The poftion
of this plate that is in centact with the lifting magnet
shall not exceed 125°win. (3.2 X 107> mm) and bq flat
within 0.002 in./ft (0.05 mm/m), without exceefling
0.005 in. (0.127mym) total. The full operating face of the
lifting magnet shall be in contact with the steel flate,
which shall.be between 60°F (15°C) and 120°F (5¢°C).
Battery operated electromagnets and externally pow-
eredeelectromagnets shall be operated at the manufaftur-
er(s recommended voltage and current levels.

(c) The application breakaway force test shall egtab-
lish the application breakaway forces of the lifting mag-
net under the variety of loading conditions for which
the lifting magnet is specified. The details of thig test
should be supplied by the manufacturer of the lifting
magnet.

(d) Altered or repaired lifting magnets shall be tgsted
by, or under the direction of, a qualified person. [This
test may be limited to the provisions affected by the
alteration or repair, as determined by a qualified pdrson
with guidance from the manufacturer.

20-3.3.9 Maintenance

ions

uld

verify cpmpliance with’applicable provisions of this

Volume,|including, but)not limited to, the following: (a) Maintenance Program. A maintenance program
(1) moving parts shall be established and be based on recommenda
(2) latches made by the lifting magnet manufacturer. If a qualified
(3) ptops person determines it is appropriate, the program sif%
(4) bwitches also include that individual’s additional recommephda-
(5) any control devices tions based on a review of the litting magnet application
(6) alarms and operations.

(b) Altered or repaired lifting magnets shall be tested
by, or under the direction of, a qualified person. The
test may be limited to the provisions affected by the
alteration or repair, as determined by a qualified person
with guidance from the manufacturer.

(c) All indicator lights, gages, horns, bells, alarms,
pointers, and other warning devices shall be tested.

(d) Dated reports of all operational tests shall be filed.

30

(b) Maintenance Procedure
(1) Before adjustment and repairs are started on a
lifting magnet or its controls, the following precautions
shall be taken:
(a) All sources of lifting magnet power shall be
disconnected, locked out, and tagged “Out of Service.”
(b) A lifting magnet removed for repair shall be
tagged “Out of Service.”
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(2) Only qualified personnel shall work on equip-
ment when adjustments and tests are required.

(3) Replacement parts shall be at least equal to the
original manufacturer’s specifications.

(4) After adjustments and repairs have been made,
the lifting magnet shall not be returned to service until
it has been inspected according to para. 20-3.3.4.

(5) Dated records of repairs and replacements
should be made.

purposes of delineating responsibilities. All responsibili-
ties listed below shall be assigned in the worksite organi-
zation. (A single individual may perform one or more
of these roles.)

operator: directly controls the lifting device’s functions.

owner: has custodial control of a lifting device by virtue
of lease or ownership.
These persons and roles may or may not match the

(6) Adjustments and Repairs. Any hazardous condi-
tiorfs disclosed by the inspection requirements of
pard. 20-3.3.1 shall be corrected before normal operation
of the lifting magnet is resumed. Adjustments and
repdirs shall be done under the direction of, or by, a
qualified person.

SEC[TION 20-3.4: OPERATION
20-3.4.1 Operators

B¢low-the-hook lifting devices shall be operated only
by 4 trained, designated person.

20-3.4.2 Qualifications

Qfualifications for operators of below-the-hook lifting
devices are as follows:

(a) The operator shall be instructed in the use of the
devjce by a designated person. Instructions should
inclfide, but not be limited to, the following:

(1) application of the lifter to the load and adjust?
merts, if any, that adapt the lifter to various sizes-or
kinds of loads

(2) instructions in any special operations or
predautions

(3) the manufacturer’s suggested operating
prodedures

(4) condition of the load reqired for operation of
the lifter, such as, but not limited to, balance, surface
cleanliness, flatness, bending, and load thickness

(5) storage of the lifter to protect it from damage
(6) not exceeding the rated load of the lifting device
nor fhe capacity of the hoisting equipment by the com-
bined weight of the‘load, the lifting device, and rigging
(7) charging of the lifting magnet battery (if
required)

(8) the-purpose of indicators, meters, or alarms on
ifting’magnet

L

the

persons and roles associated with the hoistingg equip-
ment in use.

20-3.4.3.1 Responsibilities of the Lifting Device
Owner. The responsibilities of thelifting devife owner
shall include the following;:

(a) providing a lifting device,yahd all necesspry com-
ponents specified by the manufacturer, that meets the
requirements of Sections20-3.2 and 20-3.3 a3 well as
specific job requirements.

(b) providing all\applicable operating instryctions.

(c) providing-field assembly, and disassgmbly (if
applicable), ©peration and maintenance infofmation,
and warnifig)decals and placards installed as pfescribed
by the lifting device manufacturer.

(d).establishing an inspection, testing, and| mainte-
nance program in accordance with Section 2043.3.

(e) using designated personnel to perfprm the
required maintenance, repair, and inspections

(f) ensuring that the lifting device is ix
operating condition prior to initial use at the
by the following:

(1) verifying that all inspections have been per-
formed as required by Section 20-3.3
(2) verifying that the lifting device has the neces-

sary lifting capacity to perform the proposgd lifting
operations in the planned configuration

(g) using operators that meet the requirements of
para. 20-3.4.2.

(h) ensuring that all personnel involved in mainte-
nance, repair, assembly, disassembly, and inspqction are
aware of their responsibilities, assigned duties} and the
associated hazards.

(i) determining if additional regulations are
ble to lifting device operations.

(j) ensuring that conditions that may adversply affect
lifting device operations are addressed. Such cgnditions

proper
worksite

applica-

Q) £l R L ol o i o laifes
{—the-proper-attachment-of-adapters—to-tfting
device for special load handling

(b) The operator shall demonstrate the ability to oper-
ate the lifter as instructed before assuming responsibility
for using the lifter.

(c) The operator shall be familiar with standard hand
signals when applicable.

20-3.4.3 Responsibilities

While the organizational structure of various projects
may differ, the following roles are described here for

31

include, but are not limited to, the following:

(1) wind velocity or gusting winds

(2) precipitation

(3) fog

(4) extreme temperatures

(5) lighting

(k) addressing safety concerns raised by the operator

or other personnel and being responsible if he decides
to overrule those concerns and directs lifting device
operations to continue. (In all cases, the manufacturer’s
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criteria for safe operation and the requirements of this
Volume shall be followed.)

20-3.4.3.2 Responsibilities of Operators. The oper-
ator shall be responsible for the following listed items.
The operator shall not be responsible for hazards or
conditions that are not under his direct control and that
adversely affect operation of the lifting device. When-
ever the operator has doubt as to the safety of lifting

(p) responding only to instructions from designated
persons. However, the operator shall obey a stop order
at all times, no matter who gives it.

(q) ensuring that all personnel shall stay clear of
the load.

20-3.4.4 Lifting Device Operating Practices

(a) Lifting devices shall be operated only by the fol-
lowing qualified personnel:

device operatiorns, the operator statpiace thetoad i
a safe cdndition and stop the lifting device’s functions
in a confrolled manner. Use of the lifting device shall
resume ¢nly after safety concerns have been addressed
or the cpntinuation of lifting device operations is
directed|by the owner.

The operator’s responsibilities shall include the

(a) reyiewing the requirements for the lifting device
with the| owner before operations.

(b) krjowing what types of site conditions could
adverselly affect the operation of the lifting device and
consulting with the owner concerning the possible pres-
ence of fhose conditions.

(c) understanding and applying the information con-
tained in the lifting device manufacturer’s operating
manual.

(d) ur|derstanding the lifting device’s functions and
limitatipns as well as its particular operating
charactefistics.

(e) pefrforming an inspection prior to every lift 45
specified in para. 20-3.3.2.

(f) prgmptly reporting the need for any adjustments
or repaifs to a designated person.

(g) following applicable lock out/tag otit procedures.

(h) not operating the lifting devicewhen physically
or mentglly unfit.

(i) enguring that all controls arejin the off or neutral
position|and that all personnel are in the clear before
energizing the lifting devige:

(j) not engaging in afy-practice that will divert his
attentior) while operating the lifting device.

(k) tegting the lifting device function controls that will
be used|and operating the lifting device only if those
function| controls respond properly.

(I) opgrating the lifting device’s functions, under nor-

(1) designated persons
(2) trainees under the supervision of a designated
person, the number of trainees permitted o be syper-
vised by a single designated person, thé physical Joca-
tion of the designated person while supepvising, angl the
type of communication required between the desigrfated
person and the trainee shall be detesmined by a qualjified
person
(3) maintenance and t&st personnel, when it is[nec-
essary in the performance-of their duties
(4) inspectors (lifting devices)

(b) The lifting device shall not be loaded in exceps of
its rated load o1 handle any load for which it i not
designed.

(c) The lifter shall be applied to the load in accordance
with thetinstruction manual.

(d)~Béfore lifting, the operator shall make sure|that
lifter'ropes or chains are not kinked and that multiple
patt lines are not twisted around each other.

(e) Care should be taken to make certain the logd is
correctly distributed for the lifter being used.

(f) The temperature of the load should not exceedl the
maximum allowable limits of the lifter.

(¢) The lifter shall be brought over the load in
a manner as to minimize swinging.

(h) Care shall be taken that there is not sudden afccel-
eration or deceleration of the load.

(i) Do not allow load or lifter to come into coftact
with any obstruction.

(j) The operator shall avoid carrying the load
people.

(k) The lifter shall not be used for side pulls or sliding
the load unless specifically authorized by a qualjified
person.

(I) The lifting magnet face and the lifting magnetfcon-
tact area on the load shall be clean.

(m) The load to be lifted shall be within the lifting

such

over

mal operating conditions, in a smooth and controlled
manner.

(m) knowing and following the procedures specified
by the manufacturer or approved by a qualified person,
for assembly, disassembly, setting up, and reeving/
rigging of the lifting device.

(n) considering all factors known that might affect
the lifting device capacity and informing the owner of
the need to make appropriate adjustments.

(0) understanding basic load attachment procedures.
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magnet’s rated load (capacity) or application load
(capacity) and lifting equipment rated load (capacity).

(n) The operator shall observe all meters and indica-
tors on the lifting magnet to confirm proper operation
prior to making a lift.

(0) Before starting the lift, the operator shall lift the
load a few inches to establish that the load is securely
attached to the lifting magnet.

(p) All Magnets. Before raising the load more than
2 in. (50 mm), any adjustable input control should be
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switched to the “full power” or “full on” position and
remain in this position until the load is removed from
the lifting magnet.
(q) Battery Operated Electromagnets
(1) Before lifting, the operator should confirm that
the device indicating correct current flow remains stable
for a minimum of 5 sec.

ik in the “lift” or “on” position and the control handle
is operating.

(t} Battery Charging of Battery Operated Electromagnets
or Bpittery Backup Systems

(1) Vented wet cell batteries shall be recharged at
irst indication of current flow or voltage below the
marnjufacturer’s recommended range.

(2) Vented wet cell batteries shall be charged

(a) in a well-ventilated area to avoid accumula-
of combustible gases

(b) where personnel are least likely to be exposed
to vpnted fumes or electrolyte spillage
(3) All batteries shall be charged prier'to being
retufned to service according to the recommendations
supplied by the lifting magnet manufacturer.

(4) Eye, hand, and body pratéction shall be worn
while servicing batteries.

Before lifting, the operatot shall warn people near
ift.

The operator should not reenergize the lifting
magnet until it hasdbeen placed in contact with the next
load to be lifted, Prematurely energizing the lifting mag-
net fould cauSe-unwanted materials to be attracted to
the lifting fmagnet.

(1)) The,operator shall land any attached load and
stor¢ the'lifter before leaving the lifting device. The oper-

tion

(z) Loads shall be guided in such a manner as to avoid
endangering hands or other body parts as the load is
lowered, or if it drops.

20-3.4.5 Miscellaneous Operating Practices

(a) An operator shall not use a lifting device that
is tagged “Out of Service” or otherwise designated as
nonfunctioning.

L) “QO a as-oOn na-d

hall not
placing

be removed without the aproval of the persoi

them or a designated person.
(c) The lifter, when not in use, should be stofed at an
assigned location.
(d) Caution should be taken that-6perating fnarkings
or tags shall not be removed ‘or defaced. Mjssing or
illegible markings or tagssshall be replaced.

SECTION 20-3.5: {INSTRUCTION MANUALS

The manufacturer shall provide operating|instruc-
tions, and maintenance and parts information|In addi-
tion, thednanual shall also provide a statemen{ of those
factorsthat alter the magnet’s lifting capacity and related
limitations. Several factors known to affect that magnet’s
lifting capacity are noted below.

(a) Load Thickness. The magnetic flux flowinjg from a
lifting magnet into a load increases as the thi¢kness of
the load increases. Consequently, as a lifting magnet’s
lifting capacity is a function of this flux, the lify capacity
increases with load thickness. For every lifting magnet,
there is a critical load thickness where all of the lifting
magnet’s available flux flows into the load anfd the lift
capacity reaches maximum.

(b) Load Alloy. Many alloys of iron do not acdept mag-
netic flux as easily as do low carbon steels. Conspquently,
loads of such alloys will not accept all of the fIJX avail-
able in the lifting magnet, which reduces the lifing mag-
net’s lift capacity.

(c) Load Surface Conditions. Anything that c
air gap or nonmagnetic separation between |a lifting
magnet and the load reduces the flux flowing [from the
lifting magnet into the load, which reduces the lifting
capacity of a lifting magnet. A rough surfage finish,
paper, dirt, rust, paint, and scale produce suclI:Ngaps.

(d) Load Length or Width. As the length or width of

eates an

ator shall not leave suspended loads unattended.

(x) The operator shall not ride, or allow others to ride
loads or the lifting device.

(y) The operation of the lifter shall be observed before
use and during a shift. Any deficiency observed shall
be examined by a designated person. If the deficiency
constitutes a hazard, the lifter shall be removed from
service and tagged “Out of Service.” Any indication of
a hazardous condition shall be reported to a qualified
person for evaluation.
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the load increases, the load begins to deflect and to peel
at the lifting magnet face. This may create an air gap
between the load and the lifting magnet, which reduces
the lifting capacity per (c) above.

(e) Attitude of Load. As the attitude of the surface of
the load to which a lifting magnet is attached (lifting
surface) changes from horizontal to vertical, the lifting
capacity of the lifting magnet reaches a minimum and
becomes dependent upon the coefficient of friction of
the lifting surface.
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(f) Portion of Lifting Magnet Face in Contact With Load.
The full face of the lifting magnet must contact the load
if the lifting magnet is to achieve maximum capabilities.

(g) Load Temperature. The temperature of the load can
cause damage to the lifting magnet and, if high enough,
even change the magnetic characteristics of the load.
Consequently, the manual shall contain the manufactur-
er’s recommendations pertaining to operation of the lift-
ing magnet on loads at temperatures exceeding normal

ambient|temperatures.

34
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Chapter 20-4
Remotely Operated Lifting Magnets

SEC 1. SCOPE

t f£f i biccts duri 1 i
e1n 1"-‘/7 ral r\ro1gn ral }DF S 111‘1?‘13 nNorma {\ﬁeratlng

Chapter 20-4 applies to the marking, construction,
instgllation, inspection, testing, maintenance, and oper-
ation of remotely operated lifting magnets. This Chapter
applies to remotely operated lifting magnets in areas
where people are excluded during normal operation.
Chapter does not apply to close proximity operated
ets.

SECTION 20-4.2: MARKING, CONSTRUCTION, AND
INSTALLATION

20-4.2.1 Marking

Identification. All new remotely operated lifting
magnets shall be provided with identification dis-
playling, but not limited to, the following information:
(1) manufacturer’s name and address
(2) manufacturer’s model and lifting magnet unit
identification number
(3) weight of lifting magnet
(4) duty cycle (when applicable)
(56) the cold current (amps) at 68°F (20°C)«(when
icable)
(6) the voltage of the primary power stipply or bat-
(when applicable)
(7) ASME BTH-1 Design Category B
(8) ASME BTH-1 Service Class

(b) Repaired or Altered Lifting Magnets. All repaired or
alteted magnets shall be provided with identification
displlaying, but not limited(to) the following information:
(1) name and addfess of the repairer or alterer
(2) repairer’s ox alterer’s unit identification
(3) weight of lifting magnet (if altered)
(4) duty eycle (if altered)
(5) theledld current or wattage at 68°F (20°C) (if
alteged)
(6)-.the voltage of the primary power supply or bat-

PR A

app

tery

conditions.

(2) Lifting magnets should be weather refistant.

(3) Lifting magnet suspension devices should meet
the lifting magnet manufacturer’s recommendations.

(4) The manufacturer shallverify that femotely
operated lifting magnets are-designed by or ynder the
direct supervision of a qualified person. The degign shall
be in accordance with ASME BTH-1, and shall|consider
the stresses resultingfrom the application of rated load
plus the weight of thelifting magnet. Remotely pperated
lifting magnets-shall be designed to ASMHY BTH-1,
Design Category B (static strength criteria)|and the
proper Setvice Class (fatigue life criteria) selgcted for
its number of load cycles.

(5)>Welding. All welding shall be in ac¢ordance
with " ANSI/AWS D14.1 and ASME BTH-1.

(b) Electrical Equipment

(1) External power supply, electrical eq
and wiring for electromagnets shall com
ANSI/NFPA 70 and ASME BTH-1.

(2) The control circuit voltage of remote| controls
shall not exceed 150 V for AC or 300 V for D(.

(3) Indication or signal lights should be provided
to indicate power is “on” or “off.” If used, the lights
shall be located so that they are visible by the|operator
and from the floor. Multiple bulbs may be used to avoid
confusion due to a burned-out bulb.

(c) Lifting Magnet Controllers

(1) All lifting magnet controllers should
voltage and amperage indicated.

(2) If the crane is remote controlled, loss of the radio
control signal shall not result in deenergizing the lifting
magnet.

(d) Power Disconnects

(1) Hoisting equipment using an externallly pow-
ered electromagnet shall have a separate magnet circuit

ipment,

ly with

have the

Lol
i-attered)
(7) ASME BTH-1 Design Category B
(8) ASME BTH-1 Service Class (if altered)

(c) Operating Controls. Each control shall be clearly
marked describing resulting motion or function of the
lifter.

20-4.2.2 Construction

(a) General
(1) Lifting magnet electrical components shall be
guarded or located to minimize operator injury or the

tery
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switch of the enclosed type, with provision for locking,
flagging, or tagging in the open (off) position. Means
for discharging the inductive energy of the lifting mag-
net shall be provided. The lifting magnet disconnect
switch shall be connected on the line side (power supply
side) of the hoisting equipment disconnect switch.

(2) Power supplied to lifting magnets from DC gen-
erators can be disconnected by disabling the external
powered source connected to the generator, or by pro-
viding a circuit switch that disconnects excitation power
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to the generator and removes all power to the lifting
magnet.

(3) Disconnects are not required on externally pow-
ered electromagnets operating from a 120 V AC single-
phase power source.

(e) Alterations. All lifting magnets may be altered or
rerated, provided such alterations and the supporting
structure are analyzed and approved by the lifting mag-
net manufacturer or a qualified person. A rerated lifting

(1) Frequent Inspection. Visual examination by the
operator or other designated persons with records not
required.

(a) Normal service — monthly

(b) Heavy service — weekly to monthly

(c) Severe service — daily to weekly

(d) Special or infrequent service — as recom-
mended by a qualified person before and after each
occurrence

magnet pr one whose load-bearing structural compo-
nents have been altered shall conform to
para. 20r4.2.2(a)(4) and be tested in accordance with
para. 2014.3.7.

(f) Slihgs, when employed, shall meet the require-
ments of ASME B30.9.

(g) Hgoks, when employed, shall meet the require-
ments of ASME B30.10.

(h) Rigging hardware, when employed, shall meet the
requirenpents of ASME B30.26.

20-4.2.3 Installation

(a) Thee lifting magnet shall be installed in accordance
with the] manufacturer’s instructions.

(b) Dé¢termine that the external power input is in
accordarjce with paras. 20-4.2.2(b) and (d), is of the cor-
rect volthge and amperage, and that the power conduc-
tors and|controls are of adequate rating, and insulated
and prqtected against accidental interruption or
damage,

SECTION 20-4.3: INSPECTION, TESTING, AND

MAINTENANCE

Inspection Classification

20-4.3.

Generdl. All inspections shall be performed by a desig-
nated pdrson. Any deficiencies identified shall be exam-
ined and a determination madeby.a qualified person
as to wllether they constitute @ hazard.

(a) Inifial Inspection

ltered{or repaired lifting magnets shall be
. Thewnspection may be limited to the provi-
sions affpcted by the alteration or repair, as determined
by aqu lified person

(2) Periodic Inspection. Visual inspection making
records of apparent external conditions to provid¢ the
basis for a continuing evaluation.

(a) Normal service for equipment in plade —
yearly
(b) Heavy service for equipment in place — quar-
terly, unless external conditions ifidicate that disaspem-
bly should occur to permit detailed inspection
(c) Severe service fasuin (b) above] — monthly
(d) Special or infréquent service — as redom-
mended by a qualified\person before the first occurence
and as directed by the qualified person for any sybse-
quent occurrerices

20-4.3.2 Frequent Inspection

Items, such as the following shall be inspected for
damiage at intervals as defined in para. 20-4.3.1(1)(1),
including observations during operation for any indlica-
tions of damage that might appear between inspectjons.
A qualified person shall determine whether any indlica-
tions of damage constitute a hazard or will require fnore
frequent inspection. For all lifting magnets, inspedt

(a) structural and suspension members for defofma-
tion, cracks, or excessive wear on any part of the lifting
magnet

(b) lifting magnet face for foreign materials
smoothness, if applicable

(c) all electrical conductors that are visible without
disassembly

(d) cracked housings, welds, and loose bolts

(e) missing or illegible operating control markirjgs

and

20-4.3.3 Periodic Inspection

Complete inspections of lifting magnets shall be|per-
formed and recorded at intervals as definefl in
para. 20-4.3.1(b)(2). Any deficiencies, such as those listed

(b) Inspection Intervals. Inspection procedures for lift-
ing magnets in regular service are divided into two gen-
eral classifications, based upon the intervals at which
the inspections shall be performed. The intervals, in turn,
are dependent upon the nature of the critical compo-
nents of the lifting magnet and the degree of their expo-
sure to wear, deterioration, or malfunction. The two
general classifications are designated as frequent and
periodic, with respective intervals between inspections
as defined below.
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below, shall be examined by a qualified person and
determination made as to whether they constitute a
hazard. These inspections shall include the requirements
of para. 20-4.3.2 and, in addition, items such as the
following;:

(a) All members, fasteners, and lifting parts shall be
inspected for deformation, wear, and corrosion.

(b) All electrical components described in
para. 20-4.2.2, including meters, indicators, or alarms,
shall be tested for proper operation and condition.
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(c) The lifting magnet coil shall be tested for ohmic
and ground readings, and compared to manufacturer’s
standards.

20-4.3.4 Lifting Magnets Not in Regular Use

A lifting magnet that has been idle for a period of
1 mo to 1 yr shall be inspected in accordance with
para. 20-4.3.2 before being placed in service. A lifting
magnet that has been idle for a period of 1 yr or more

(b) Maintenance Procedure
(1) Before adjustments and repairs are started on a
lifting magnet or its controls, the following precautions
shall be taken:
(a) All sources of lifting magnet power shall be
disconnected, locked out, and tagged “Out of Service.”
(b) A lifting magnet removed from service for
repair shall be tagged “Out of Service.”
(2) Only qualified personnel shall work on equip-

shalll be inspected in accordance with para. 20-4.3.3
before being returned to service.

20-4.3.5 Inspection Records

Dhated inspection reports shall be made on critical
itemys, such as those listed in para. 20-4.3.3. Records
shoyld be available for each periodic inspection and
whehn the lifting magnet is either altered or repaired.

20-4.3.6 Repairs

Any indications of damage disclosed by the inspection
reqliirements of Section 20-4.3 shall be corrected
accarding to the procedures outlined in para. 20-4.3.8
befgre operation of the lifting magnet is resumed.
Rephirs of slings (ASME B30.9), hooks (ASME B30.10),
rigging hardware (ASME B30.26), or other special
devices shall comply with repair requirements in the
applicable volumes or standards.

20-4.3.7 Testing

(a) New and reinstalled lifting magnets shall be tested
by, ¢r under the direction of, a qualified person prior
to infitial use, to verify compliance with applicable provi-
sionf of this Volume, including, but not lirhited to, the
follqwing;:

(1) avisual inspection to verify.that the lifting mag-
net |contains no visible indications of hazardous
condlitions

(2) a check for properyoperation of all electrical
equipment contained i para. 20-4.2.2

(b) Altered or repaired lifting magnets shall be tested
by, ¢r under the difection of, a qualified person. This
test |may be limited to the provisions affected by the
altefation orfepair, as determined by a qualified person
with guidaneé from the manufacturer.

(c) Al indicator lights, gages, horns, bells, alarms,
poirlters, and other warning devices shall be tested.

ment when maintenance and tests are require‘F.
(3) Replacement parts shall be at least'eqyal to the
original manufacturer’s specifications.
(4) After adjustments and repaitsyhave be¢n made,
the lifting magnet shall not be returried to seryice until
it has been inspected according-te para. 20-4.3.3.
(5) Dated records of tepairs and replacements
should be made.
(6) Adjustments gndRepairs. Any hazardoyis condi-
tion disclosed by~the inspection requirethents of
para. 20-4.3.1 shall be corrected before normal gperation
of the lifting magnet is resumed. Adjustmé¢nts and
repairs shallybe done under the direction of,|or by, a
qualified pefson.

SECTION 20-4.4: OPERATION
20-4.4.1 Operators

Below-the-hook lifting devices shall be operated only
by trained, designated persons.

20-4.4.2 Qualifications

Qualifications for operators of below-the-ho
devices are as follows:

(a) The operator shall be instructed in the yse of the
device by a designated person. Instruction$ should
include, but not be limited to, the following:

(1) application of the lifter to the load anf adjust-
ments, if any, that adapt the lifter to various| sizes or
kinds of loads

(2) instructions in any special operafions or
precautions

(3) the manufacturer’s suggested oj
procedures

(4) condition of the load required for operation of
the lifter, such as, but not limited to, balancg, surface
cleanliness, flatness, bending, and load thicknkss

k lifting

erating

(d) Dated reports of all operational tests shall be filed.

20-4.3.8 Maintenance

(a) Maintenance Program. A maintenance program
shall be established and be based on recommendations
made by the lifting magnet manufacturer. If a qualified
person determines it is appropriate, the program should
also include that individual’s additional recommenda-
tions based on a review of the lifting magnet application
and operations.
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(5) storage of the lifter to protect it from damage

(6) not exceeding the rated load of the lifting device
nor the capacity of the hoisting equipment by the com-
bined weight of the load, the lifting device, and rigging

(7) charging of the lifting magnet battery (if
required)

(8) the purpose of indicators, meters, or alarms on
the lifting magnet

(9) the proper attachment of adapters to lifting
device for special load handling
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(b) The operator shall demonstrate the ability to oper-
ate the lifter as instructed before assuming responsibility
for using the lifter.

(c) The operator shall be familiar with standard hand
signals when applicable.

20-4.4.3 Responsibilities

While the organizational structure of various projects
may differ, the following roles are described here for

(2) precipitation

(3) fog

(4) extreme temperatures

(5) lighting

(k) addressing safety concerns raised by the operator

or other personnel and being responsible if he decides
to overrule those concerns and directs lifting device
operations to continue. (In all cases, the manufacturer’s
criteria for safe operation and the requirements of this

purpose$ of delineating responsibilities. All responsibili-
ties listel below shall be assigned in the worksite organi-
zation. (A single individual may perform one or more
of these Jroles.)

operator:|directly controls the lifting device’s functions.

owner: has custodial control of a lifting device by virtue
of lease pr ownership.

These[persons and roles may or may not match the
persons [and roles associated with the hoisting equip-
ment in [use.

20-4J4.3.1 Responsibilities of the Lifting Device
Owner. |The responsibilities of the lifting device owner
shall incJude the following;:

(a) providing a lifting device, and all necessary com-
ponents [specified by the manufacturer, that meets the
requirenjents of Sections 20-4.2 and 20-4.3 as well as
specific job requirements.

(b) previding all applicable operating instructions.

(c) prpviding field assembly, and disassembly (if
applicaljle), operation and maintenance information;,
and warhing decals and placards installed as preseribed
by the lifting device manufacturer.

(d) establishing an inspection, testing, and mainte-
nance pfogram in accordance with Section 20-4.3.

(e) uding designated personnel to perform the
required| maintenance, repair and inspections.

(f) enfsuring that the lifting-devVice is in proper

-44.2

Volume shall be followed.)

20-4.4.3.2 Responsibilities of Operators. (The qper-
ator shall be responsible for the following ‘listed items.
The operator shall not be responsiblefor hazards or
conditions that are not under his direet control and| that
adversely affect operation of the lifting device. When-
ever the operator has doubt as to’the safety of lifting
device operations, the operator/shall place the lodd in
a safe condition and stop-the lifting device’s funcfions
in a controlled manneri;Use of the lifting device ghall
resume only after saféty concerns have been addrgssed
or the continuation”of lifting device operatiofs is
directed by the opwner.
The operator’s responsibilities shall includg
following:
(a) reviewing the requirements for the lifting d¢vice
withrthe owner before operations.
(b) knowing what types of site conditions cpuld
adversely affect the operation of the lifting device|land
consulting with the owner concerning the possible pres-
ence of those conditions.
(c) understanding and applying the information|con-
tained in the lifting device manufacturer’s opergting
manual.
(d) understanding the lifting device’s functions|and
limitations as well as its particular operalting
characteristics.
(e) performing a Frequent Inspection as specifigd in
para. 20-4.3.2.
(f) promptly reporting the need for any adjustnjents
or repairs to a designated person.
(g) following applicable lock out/tag out procedfires.
(h) not operating the lifting device when physifally
or mentally unfit.
(i) ensuring that all controls are in the off or nefitral
position and that all personnel are in the clear b¢fore
energizing the lifting device

the

(h) ensuring that all personnel involved in mainte-
nance, repair, assembly, disassembly, and inspection are
aware of their responsibilities, assigned duties, and the
associated hazards.

(i) determining if additional regulations are applica-
ble to lifting device operations.

(j) ensuring that conditions that may adversely affect
lifting device operations are addressed. Such conditions
include, but are not limited to, the following:

(1) wind velocity or gusting winds

38

(j) not engaging in any practice that will divert his
attention while operating the lifting device.

(k) testing the lifting device function controls that will
be used and operating the lifting device only if those
function controls respond properly.

(I) operating the lifting device’s functions, under nor-
mal operating conditions, in a smooth and controlled
manner.

(m) knowing and following the procedures specified
by the manufacturer or approved by a qualified person,

Copyright © 2014 by the American Society of Mechanical Engineers.
No reproduction may be made of this material without written consent of ASME.

®)



https://asmenormdoc.com/api2/?name=ASME B30.20 2013.pdf

