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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 accredlted by the Amerlcan Natlonal Standards Institute (ANSI) Thls Standard had
its bgpt S 3

On Juine 11, 1925, AESC approved the ASME Safety Code Correlating Committee’s recommendation and authdrized the
proj¢ct 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 organizations to appoint representdtives to a Sectional Commjttee. The
call fpr organization of this Sectional Committee was sent out October 2, 1926, and the committee organized Noyember 4,
1924, with 57 members representing 29 national organizations. Commencing June 1, 1927, and using the eight-page code
publjshed by ASME in 1916 as a basis, the Sectional Committee developed thé Safety Code for Cranes, Derricks, and Hoists.
The ¢arly drafts of this safety code included requirements for Jacks, but, dueto inputs and comments on those drafts, the
Sectional Committee decided in 1938 to make the requirements for Jacks a separate code. In January 1943, A$A B30.2-
1943 was published addressing a multitude of equipment types and in*August 1943, ASA B30.1-1943 was published just
addressing Jacks. Both documents were reaffirmed in 1952 and widely accepted as safety standards.

Dye to changes in design, advancement in techniques, and general interest of labor and industry in safety, the|Sectional
Compnittee, 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 representing 27 national organizations.|The new
cominittee changed the format of ASA B30.2-1943 se that the multitude of equipment types it addressed|could be
publjshed in separate volumes that could completely cover the construction, installation, inspection, testing, mainte-
nande, and operation of each type of equipmentthat was included in the scope of ASA B30.2. This format chang¢ resulted
in thie initial publication of B30.3, B30.5, B30:6, B30.11 and B30.16 being designated as Revisions of B30.2| with the
remginder of the B30 volumes being published as totally new volumes. ASA changed its name to USASIin 1966 anjd to ANSI
in 1969, which resulted in B30 volume$from 1943 to 1968 being designated as either ASA B30, USAS B30, or ANSI B30,
depgnding on their date of publication.

In|1982, the Committee was teorganized as an Accredited Organization Committee, operating under prpcedures
develloped by ASME and accredited by ANSI. This Standard presents a coordinated set of rules that may sprve as a
guidg to government and othér regulatory bodies and municipal authorities responsible for the guarding and ijispection
of the equipment fallingWwithin its scope. The suggestions leading to accident prevention are given both as mandhtory and
advigory provisions;~compliance with both types may be required by employers of their employees.

Infcase of practical‘difficulties, new developments, or unnecessary hardship, the administrative or regulatory puthority
may prantvariances from the literal requirements or permit the use of other devices or methods, but only when ifis clearly
evident thatan equivalent degree of protection is thereby secured. To secure uniform application and interprgtation of
this $tandard, administrative or regulatory authorities are urged to consult the B30 Committee, in accordancg with the
formlat-described in Section IX of the Introduction, before renderlng dec151ons on dlsputed pomts

Sal i N e-intende nhance . m m Q N ration of
factors such as technologlcal advances new data and changlng env1ronmenta1 and 1ndustry needs Rev151ons do notimply
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. The 2013 revision added 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 2018 edition adds Chapter 6 on Clamps, revisions to product safety labeling, addition of rated load marking re-
quirements for remotely operated magnets, expanded and clarified magnet testing requirements, revision to the
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permanent magnet rating factor, revisions to align with recent changes to BTH-1, and updates to the operating practices
sections to align with revisions to the standards applicable to the equipment used with BTH lifters.

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 April 24, 2018.

vi
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B30 STANDARD INTRODUCTION

p affected

property

owners,

bodies in
bment of

SECTION I: SCOPE B30.20 Below-the-Hook Lifting Devices
The-ASME-B30-Standard-contains-provisions-thatapphy B30.21 Lever Hoists
to te construction, installation, operation, inspection, ~ B30-22 Articulating Boom Cranes
testing, maintenance, and use of cranes and other ~ B30.23 Personnel Lifting Systems
lifting and material-movement-related equipment. For B30.24 Container Cranes
tl‘.le. onvenience of the reader, the Standard has been B30.25 Scrap and Material Handlers
divided into separate volumes. Each volume has been o
wriften under the direction of the ASME B30 B30.26 Rigging Hardware
Stanflards Committee and has successfully completed a ~ B30.27 Material Placement Systems
consensus approval process under the general auspices B30.28 Balance Lifting ‘Units
of thle American Natlgnal Standardsllnstltute (ANSI). B30.29 Self-Erecting Tower Cranes
Aq of the date of issuance of this Volume, the B30 1
Stanflard comprises the following volumes: B30.30 Ropes
B30.31 SelfP lled, Towed, or Remote-Corjtrolled
B30.l Jacks, Industrial Rollers, Air Casters, and e Xgraperied, Jowed, or Remote 10n rotie
. ; Hydraulic Platform Transporters
Hydraulic Gantries
) B30.32, Unmanned Aircraft Systems (UAS) Usgd in
B30.  Overhead and Gantry Cranes (Top Running . . . i
. i ) ; ) Inspection, Testing, Maintenance, and Lifting
Bridge, Single or Multiple Girder, Top Running 0 L1
X perations
Trolley Hoist)
B30.8p  Tower Cranes
B30.¢  Portal and Pedestal Cranes SECTION li: SCOPE EXCLUSIONS
B30.p Mobile and Locomotive Cranes Any exclusion of, or limitations applicable to, the equip-
B30b  Derricks ment, requirements, recommendations, or operations
B30F  Winches contam'ed in this Standard are established in th
volume’s scope.
B30.B  Floating Cranes and Floating Derricks
B30.p  Slings SECTION IIl: PURPOSE
B30.10 Hooks . . The B30 Standard is intended to
B30.11 Monorails and pnderhung Cranes (w1thdrz'1v'vn (a) prevent or minimize injury to workers, ahd other-
2018 — requiremerits found in latest revision  yise provide for the protection of life, limb, and
of B30.17) by prescribing safety requirements
B30.12 Handling Leads Suspended From Rotorcraft (b) provide direction to manufacturers,
B30.l3 Storage/Retrieval (S/R) Machines and e.mployer_?, users, anc-i others concerned with, of respon-
Assoeiated Equipment sible for,. its application
B3014 SideBoom Tractors (c) guide governments and (?ther regulatory
the development, promulgation, and enforc
B30.l5 “Mobile Hydraulic Cranes (withdrawn 1982 — appropriate safety directives
requirements found in latest revision of
B30.5) SECTION IV: USE BY REGULATORY AGENCIES
B30.16 Overhead Underhung and Stationary Hoists h | be adopted i whol ) Ch
B30.17 Cranes and Monorails (With Underhung Trolley ese vo uines mayl © acopte Ilfn\g © e;rf 0 part for
Bridge) governmental or regulatory use. If adopted for govern-
or g _ _ mental use, the references to other national codes and
B30.18 Stacker. Cranfes (TOP_OI' Under Running Brld.ge, standards in the specific volumes may be changed to
Multiple Gl.rder With Top or Under Running refer to the corresponding regulations of the govern-
Trolley Hoist) mental authorities.
B30.19 Cableways

! This volume is currently in the development process.
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SECTION V: EFFECTIVE DATE

(a) Effective Date. The effective date of this Volume of
the B30 Standard shall be 1 yr after its date of issuance.
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.

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

SECTION IX: REQUESTS FOR INTERPRETATION

The B30 Standards Committee will render an interpre-
tation—ef-the pr«nvioinno ofthe B30 Standard. An

(b) Ekisting Installations. Equipment manufactured
and faciljties constructed prior to the effective date of
this Volyme of the B30 Standard shall be subject to
the inspgction, testing, maintenance, and operation re-
quirements of this Standard after the effective date.

It is nof the intent of this Volume of the B30 Standard to
require retrofitting of existing equipment. However, when
an item if being modified, its performance requirements
shall be rleviewed relative to the requirements within the
current yolume. The need to meet the current require-
ments shall be evaluated by a qualified person selected
by the oner (user). Recommended changes shall be
made by|the owner (user) within 1 yr.

SECTION VI: REQUIREMENTS AND
RECOMMENDATIONS

Requirements of this Standard are characterized by use
of the wdrd shall. Recommendations of this Standard are
charactefized by the word should.

SECTIOIVII: USE OF MEASUREMENT UNITS

This Standard contains SI (metric) units as wellas U.S.
Customary units. The values stated in U.S. Customadry units
are to be fegarded as the standard. The SI units are a direct
(soft) conversion from the U.S. Customary units.

SECTION VIII: REQUESTS FOR REVISION

The B30 Standards Committee’will consider requests
for revigsion of any of the.volumes within the B30
Standard} Such requests’should be directed to

Secretary, B30 Standards Committee
ASME [Lodes and’Standards

Two Park @venue

New Yprk;-NY 10016-5990

Interpretation Submittal Form is available on ASME’s
website at http://cstools.asme.org/Interpretation/
InterpretationForm.cfm.

Phrase the question as a request for arrinterpretatipn of
a specific provision suitable for general”understanding
and use, not as a request for approval of a propri¢tary
design or situation. Plans or drawings that explaip the
question may be submittedto clarify the quesfion.
However, they should not'contain any propridtary
names or information. Read carefully the note addrefsing
the types of requests-that the B30 Standards Com
can and cannot consider.

Upon submittal, ‘the request will be forwarded tp the
relevant B30"Subcommittee for a draft response, which
will then_be“subject to approval by the B30 Standards
Committee prior to its formal issuance. The|B30
Standards Committee may rewrite the question fof the
sake“of clarity.

Interpretations to the B30 Standard will be available
online at https://cstools.asme.org/Interpretatfion/
Searchlnterpretation.cfm.

SECTION X: ADDITIONAL GUIDANCE

The equipment covered by the B30 Standard is supject
to hazards that cannotbe abated by mechanical mean$, but
only by the exercise of intelligence, care, and common
sense. It is therefore essential to have personnel invglved
in the use and operation of equipment who are compdtent,
careful, physically and mentally qualified, and traingd in
the proper operation of the equipment and the handling of
loads. Serious hazards include, but are not limited to,
improper or inadequate maintenance, overloading, qrop-
ping or slipping of the load, obstructing the free passgge of
the load, and using equipment for a purpose for whjch it
was not intended or designed.

The B30 Standards Committee fully realizes the injpor-

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 relevant heading(s).

Request: Indicate the suggested revision.

Rationale: State the rationale for the suggested revision.

tance of proper design factors, minimum or maximum
dimensions, and other limiting criteria of wire rope or
chain and their fastenings, sheaves, sprockets, drums,
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
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(c) the acceleration or speed of the ropes, chains, (g) many variables that must be considered in each

sheaves, sprockets, or drums individual case
(d) the type of attachments The requirements and recommendations provided in
(e) the number, size, and arrangement of sheaves or the volumes must be interpreted accordingly, and judg-
other parts ment used in determining their application.
(f) environmental conditions causing corrosion or
wear

Xi
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ASME B30.20-2018
SUMMARY OF CHANGES

Following approval by the ASME B30 Committee and ASME, and after public review, ASME B30.20-2018 was approved by
the American National Standards Institute on April 24, 2018.

ASME B30.20-2018 includes the following changes identified by a margin note, (18).

sl
S
)

Location Change
ix B30 Standard Introduction Revised in its entirety

1 Section 20-0.1 Second sentence and refefénce to new
Chapter 20-6 added

1 Section 20-0.2 (1) Definitions of abnermal operating
conditions, maintenance parts, severe
service, and ‘special or infrequent service
added

(2) Definitions of administrative or
regulatory authority, alteration, and
modified deleted

(3) Definitions of altered, below-the-hook
lifting device, modification, rated load,
shall, and should revised

1 Section 20-0.3 (1) Definitions for abnormal operating
conditions; friction-type pressure-gripping
lifters; grip ratio; indentation-type
pressure-gripping lifters; ingot turnover;
lock bar sheet lifter; service, severe; and
service, special or infrequent deleted

(2) Definitions for heavy service, normal
service, and supporting lifter revised

(3) Figures 20-0.3-1 through 20-0.3-5
deleted or moved to other Chapters

2 Section 20-0.4 (1) Definitions for abnormal operating
conditions; four-pad powered vacuum
lifter; four-pad powered vacuum lifter
manipulator; service, severe; and service,
special or infrequent deleted

(2) Definitions for heavy service, normal
service, and supporting lifter revised

(3) Figure 20-0.4-1 moved to Chapter 20-2
and redesignated as Figure 20-2.1-1

Section 20-0.5 Revised in its entirety
Section 20-0.6 Revised in its entirety
Section 20-0.7 (1) Definitions for abnormal operating

conditions; scrap and material handling
grapples; service, severe; and service,
special deleted

Xii
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(2) Definitions for rated volume capacity;
service, heavy; and service, normal revised

(3) Figure 20-0.7-1 moved to Chapter 20-5
and redesignated as Figure 20-5.1-1

3 Section 20-0.8 Added, and remaining sections redesignated
4 Section 20-0.11 Formerly Section 20-0.10; updated
5 Section 20-1.1 Revised
6 Figure 20-1.1-1 Added
7 Figure 20-1.1-2 Added
8 Figure 20-1.1-3 Added
5 20-1.2.1 Subparagraphs (b), (c), and (d)(1) revided
5 20-1.2.2 First paragraph and subparas. (a) and (c)
revised
9 20-1.3.1 First paragraph and subparas. (a)(2), (b}(2)
(-d), (b)(3)(-b)x[B)(3)(-c), and (b)(3){-d)
revised
10 Table 20-1.3.3-1 In “Item” columin, fifth entry revised
10 20-1.3.7 Revised
10 20-1.3.8.1 Subparagraphs (a) and (b) revised
11 20-1.3.8.2 Stbparagraphs (a) and (c) revised
11 20-1.3.9 (1) Subparagraph (b)(1)(-c) added
(2) Subparagraph (b)(2) revised
(3) Subparagraph (b)(6) deleted
11 20-1.4.2 Subparagraphs (a)(1) and (c) revised
11 20-1.4.3.1 Subparagraph (k) revised
12 20-1.4.3.2 Subparagraph (e) revised
12 20-1.4.4 (1) New subparagraph (b) added, and
previous subpara. (b) redesignated a
subpara. (c)
(2) Subparagraphs (c) through (o) reviged
and redesignated as subparas. (d) throyigh
(p), respectively
14 Section 20-2.1 Revised
15 Figure 20-2.1-1 Moved from Chapter 20-0; previously
designated as Figure 20-0.4-1
14 20-2.2.1 Subparagraphs (b), (c), and (d)(1) revided
14 20-2.2.2 Revised in its entirety
16 20-2.3.1 First paragraph and subparas. (a)(1), (a)[2),
(b)(2)(-d), (b)(3)(-b), (b)(3)(-c), and [b)
(3)(-d) revised
17 20-2.3.7 First sentence revised
17 20-2.3.8.1 Subparagraphs (a) and (b) revised
17 20-2.3.8.2 Subparagraphs (a) and (b) revised
18 20-2.3.9 (1) Subparagraph (b)(2) revised
(2) Subparagraphs (b)(1)(-c), (b)(2)(-c), and
(b)(2)(-d) added
(3) Subparagraph (b)(6) deleted
18 20-2.4.2 Subparagraphs (a)(1) and (c) revised

xiii
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18
19
19

22
21
22
23

24
24
24
25

25
26
26

26
28

29
29
30
30

31
31
31
31
32

33
33
33

34

20-2.4.3.1
20-2.4.3.2
20-2.4.4

Subparagraph (k) revised

Subparagraph (e) revised

(1) New subparagraph (b) added, and
previous subpara. (b) redesignated as
subpara. (c)

(2) Subparagraphs (c) through (t) revised
and redesignated as subparas. (d) through
(u), respectively

Figure 20-3.1-1
20-3.2.1
20-3.2.2
20-3.3.1

20-3.3.7
20-3.3.8.1
20-3.3.8.2
20-3.3.9

20-3.4.2
20-3.4.3.1
20-3.4.3.2

20-3.4.4
Section 20-3.5

Added
Revised in its entirety
Revised in its entirety

First paragraph and subparas. (a}(1)} (a)(2),

(b)(2)(-d), (b)(3)(-b), (b)(3)€;¢), and (b)
(3)(-d) revised

First sentence revised
Subparagraphs (a) and“(b) revised
Revised in its entirety

(1) Subparagraph (b)(1)(-c) added
(2) Subpatagraph (b)(2) revised

(3) Subparagraph (b)(6) deleted
Subparagraphs (a)(1) and (c) revised
Subparagraph (k) revised

(1) Subparagraphs (e) and (i) revised
(2) Subparagraph (r) added

Revised in its entirety

First paragraph and subparas. (a), (c), (d),
and (e) revised

Figure 20-4.1-1 Added
20-4.2.1 Revised in its entirety
20-4.2,2 Subparagraphs (a) through (e) revised
20-43% First paragraph and subparas. (a)(2), (b)(1)
(-d), (B)(2)(-b), (b)(2)(-c), and (b)(2)(-d)
revised
20-4.3.2 Subparagraph (f) added
20-4.3.3 Subparagraph (d) added
20-4.3.6 First sentence revised
20-4.3.7 Revised in its entirety
20-4.3.8 (1) Subparagraph (b)(1)(-c) added
(2) Subparagraph (b)(2) revised
(3) Subparagraph (b)(6) deleted
20-4.4.2 Subparagraphs (a), (a)(1), and (c) revised
20-4.4.3.1 Subparagraph (k) revised
20-4.4.3.2 (1) Subparagraph (i) revised
(2) Subparagraphs (q) and (r) added
20-4.4.4 (1) New subparagraph (b) added, and

Xiv

previous subpara. (b) redesignated as
subpara. (c)
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(2) Previous subparas. (c) through (n)
revised and redesignated as subparas. (d)
through (o), respectively

(3) Subparagraph (p) added

35 Section 20-4.5 First paragraph and subparas. (a), (c), (d),
and (e) revised

37 Figure 20-5.1-1 Moved from Chapter 20-0; previously
designated as Figure 20-0.7-1

36 20-5.2.1 Subparagraphis (a) and (b) revised In_tjeir
entirety

36 20-5.2.2 Subparagraphs (a), (b), and (c) revised

36 20-5.3.1 First paragraph and subparasi(a)(2), (b)(1)
(-d), (b)(2)(-b), (b)(2)(-c), and (b)(2)(-d)
revised

39 20-5.3.6 First sentence revised

39 20-5.3.7 Subparagraphs (a)\and (b) revised

39 20-5.3.8 (1) Subparagraphs (b)(1)(-b) and (b)(2
revised

(2) Subparagraph (b)(6) deleted

39 20-5.4.2 Subparagraphs (a), (a)(4), and (c) revised

40 20-5.4.4 Subparagraphs (c), (d), (e), (g), and (j)
revised

42 Chapter 20-6 Added

XV
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Chapter 20-0
Scope, Definitions, Personnel Competence, Translations, and
References

SECTION 20-0.1: SCOPE OF ASME B30.20

Vdlume B30.20 includes provisions that apply to the
marking, construction, installation, inspection, testing,
maintenance, and operation of below-the-hook lifting
devifes, other than components addressed by other
ASME B30 volumes or other standards, used for attaching
load§ to a hoist. The requirements in this Volume also
apply to clamps used for positioning and anchoring.
The Hevices are arranged in six chapters as follows:

Chagter 20-1:  Structural and Mechanical Lifting

Devices
Chagter 20-2:
Chagter 20-3:

Vacuum Lifting Devices

Close Proximity Operated Lifting
Magnets

Chagter 20-4:
Chagter 20-5:
Chapfter 20-6:

Remotely Operated Lifting Magnets
Scrap and Material-Handling Grapples
Clamps

SECT'ION 20-0.2: DEFINITIONS — GENERAL

abndrmal operating conditions: envirenmental conditions
that pre unfavorable, harmful, or détrimental to or for the
operption of the equipment, such as excessively high or
low ambient temperatures, exposure to adverse weather,
corrpsive fumes, dust-laden or moisture-laden atmo-
spherres, and hazardous\locations.

altered: a physical change, addition, or deletion that modi-
fies the original.design, or intended functioning, of the
equipment.

below-the<hook lifting device: a device used for attaching a
load|to.a hoist. The device may contain components such

maintenance parts: parts designated by the manpfacturer
that may be periodically replaced as;part of nornjal opera-
tion of the lifter.

modification: see altered.

normal operating conditighs:,conditions during yhich the
lifter is performing funetions within the scope of the
original design.

qualified person: a'person who, by possession of a recog-
nized degreedn an applicable field or certificate pf profes-
sional standing, or who, by extensive knowledge| training,
and experience, has successfully demonstrated the ability
to solveor resolve problems relating to the subjgct matter
and work.

rated load: the maximum load designated by the manu-
facturer for which the equipment is designed 4nd built.

repair: the process of reconditioning, renewal, of replace-
ment of parts, components, and/or subsystems tp a condi-
tion equal to the original manufacturer’s specificptions for
the purpose of ensuring performance in accordgnce with
the applicable requirements.

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

severe service: service that involves normal pr heavy

service with abnormal operating conditions.
shall: a word indicating a requirement.
should: a word indicating a recommendation.

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

SECTION 20-0.3: DEFINITIONS FOR CHAPTER 20-1

heavy service: service that involves operation within the

as s]mgc hooks and rigging hardware addressed by other
ASME B30 volumes or other standards, typically referred
to as a lifter.

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

hoist: amachinery unit thatis used for lifting and lowering.
lifter: see below-the-hook lifting device.
lifting device: see below-the-hook lifting device.

rated load limit that exceeds the limits of normal service.

latch: a device for holding a lifter in the open or closed
position.

latch, automatic: a sequencing latch mechanism operated
by lifter motion.

lifting beam (spreader beam): aload-supporting lifter [see
Figure 20-1.1-1, illustration (a)].
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manipulating lifter: alifter that rotates the load about one
or more axes during the lifting process (see Figure 20-1.1-
2).

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.

normal service:
Design Category A lifters (for ASME BTH-1): service that

i speraticon-with-varicussweichtswithin-the rated
involves pp a

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.

load limif with not more than four operations above 65%
of the rafed load limit per 24-hr period.
Design|Category B lifters (for ASME BTH-1): service that
involves pperation with various weights within the rated
load limif, averaging less than 65% of rated load limit.

structurd] lifting device: alifter consisting of an assembly of
rigid parf{s designed to hold and attach a load to a hoisting
device.

supporting lifter: a lifter that carries the load on rigid
projectign(s) or bearing surface(s) [see Figure 20-1.1-
3, illustrations (b), (c), (d), and (e)].

SECTION 20-0.4: DEFINITIONS FOR
CHAPTER 20-2

heavy senvice: service that involves operation within the
rated loaf limit that exceeds the limits of normal service.

horizontql surface lift: a condition where the surface to
which thg vacuum pad (or pads) is attached is in a hori-
zontal plane.

nonporoys material: a material that is not permeable_by
fluid/air.

normal service:

Design|Category A lifters (for ASME BTH-1): service that
involves pperation with various weightS within the rated
load limif with not more than four operations above 65%
of the rafed load limit per 24-hr (period.

Design|Category B lifters (for ASME BTH-1): service that
involves pperation with various weights within the rated
load limif, averaging lessythan 65% of rated load limit.

porous mpterial: a material that is permeable by fluid/air.

seal ring [(seal): that'part of the vacuum pad which forms
the seal df the vacuim chamber between the vacuum pad
body or yacuum lifting device and the attached material.

single-pab-mechanicalvacuumtifter—seetigure—20-2-1-1

vertical surjace lijt; a condition where the surtace to which
a vacuum pad is attached is in a vertical plane:

SECTION 20-0.5: DEFINITIONS FOR
CHAPTER 20-3

battery backup system: batteries used to guard aghinst
inadvertent load release due to,the loss of primary
power to the system.

battery-powered lifting electromagnet: a lifting mggnet
that requires continuous current supplied by a baftery
to maintain holding force [see Figure 20-3.1-1, illustration
(@l
breakaway forgevthe force required to detach a properly
engaged lifting magnet from a piece of ferromaghetic
materialkwhen the force is applied normal to the lifting
surface’of the magnet.

breakaway force test: a test that s carried out per parg. 20-
3:3.8.2 in order to establish the rated breakaway force.

close proximity operated lifting magnet: a lifting mggnet
used in such a fashion that the operator manually posi-
tions the lifting magnet on the load, and manually gliides
the lifting magnet and load during a lift.

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

electrically controlled permanent lifting magnet: a lifting
magnet that derives holding force from permapnent
magnet material and requires electrical current dyring
attachment or release. Also known as Electro Perm,
Perm Electro, or similar names [see Figure 20-3.1-1, jllus-
tration (b)].

externally powered lifting electromagnet: a lifting magnet
suspended from a crane that requires power from an
external source.

general application lifting magnet: lifting magnets thdt are

illustration (b).
two-pad mechanical vacuum lifter: see Figure 20-2.1-1,
illustration (a).

vacuum: pressure less than ambient atmospheric
pressure.

vacuum lifter: a below-the-hook lifting device for lifting
and transporting loads using a holding force by means
of vacuum (see Figure 20-2.1-1).

Tntended Dy the manuiacturer to be used on a numbper of
different geometrical shapes and do not fall under the
category of remotely operated lifting magnets.

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

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

(18)
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magnet duty cycle: the percentage of time an electro-
magnet can be energized (T,), relative to total cycle
time. Deenergized time equals T,. If not rated as contin-
uous, the magnet duty cycle rating includes information on
maximum continuous energized time and minimum
deenergized time to prevent overheating.

T,
X 100
T+ 1T

magnet duty cycle =

magnet duty cycle: the percentage of time an electro-
magnet can be energized (T,), relative to total cycle
time. Deenergized time equals T,. If not rated as contin-
uous, the magnet duty cycle rating includes information on
maximum continuous energized time and minimum
deenergized time to prevent overheating.

T,
X 100
T+ 1T

magnet duty cycle =

EXAMPLE: 3 min energized, 2 min deenergized equal

3
3+2

X 100 = 60%

manally controlled permanent lifting magnet: a lifting
maghet that derives holding force from permanent
maghet material and requires a manual effort during
perigd of attachment or release [see Figure 20-3.1-1, illus-
tratipn (c)].

normal service: service that involves operation with
varigus weights within the rated load limit, averaging
less than 65% of rated load with the magnet operating
at, or below, the rated duty cycle.

rated load: the maximum load that the lifting magnet is
designated by the manufacturer to handle.

remqtely operated lifting magnet: a lifting magnet that
does| not require the operator or other personnel to be
in close proximity to the lifting magnet or its load
whilg the lifting magnet is in use.

specfified application breakaway force test: a test that is
carrjed out in accordance with instruction$_from the
manpfacturer of the lifting magnet in order)to establish
the gpplication breakaway force.

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

specified applicatiomload: a load applied to the lifting
maghet when it i uSed to handle a specified load.

SECT'ION 20-0.6: DEFINITIONS FOR
CHAPTER 20-4

closd proximity operated lifting magnet: a lifting magnet

EXAMPLE: 3 min energized, 2 min deenergized équpl

3
3+2

X 100 = 60%

normal service: service that involves operation with
various weights within the€ated load limit, qveraging
less than 65% of rated load, with the magnet ¢perating
at, or below, the rated«duty cycle over one shift (8 hr).

rated load: the maximum load that the lifting magnet is
designated by themanufacturer to handle.

remotely operated lifting magnet: a lifting magnet that
does not require the operator or other personhnel to be
in close“proximity to the lifting magnet or] its load
while the lifting magnetis in use [see Figure 20-4J1-1, illus-
trations (a) and (b)].

SECTION 20-0.7: DEFINITIONS FOR
CHAPTER 20-5

heavy service: service that involves operation within the
rated capacity and load limit for:
(a) one work shift per day working in material that will
not crush or deform as the grapple closes
(b) two or more work shifts per day working in mate-
rial that will crush or deform as the grapple closes

normal service: service that is limited to operafion for a
period of one shift or less per day working within|the rated
load limit in material that will crush or deform as the
grapple closes.

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

tine: the hinged portion of the grapple that fomes in

contact with or encompasses the load.

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.

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

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

SECTION 20-0.8: DEFINITIONS FOR

CHAPTER 20-6
friction-type pressure-gripping clamps: clamps that grip
the load without significant or harmful permanent defor-
mation of the load surface (see Figure 20-6.0-2).

heavy service: service that involves operation within the
rated load limit that exceeds the limits of normal service.
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indentation-type pressure-gripping clamps: clamps that
carry the load by applying force to indent the sides of
the load (see Figure 20-6.0-3).

normal service:

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 period.

Design Category B lifters (for ASME BTH-1): service that

(d) The finished translation shall be verified for compli-
ance with (c)(1) through (c)(5) by a qualified person
having an understanding of the technical content of
the subject matter.

20-0.10.2 Translation of Technical and Safety-
Related Information and Manual(s)

The entities responsible for the operation, use, inspec-
tion, testing, and maintenance of the covered equipment

involves pperation with various weights within the rated
load limif, averaging less than 65% of rated load limit.

SECTION 20-0.9: PERSONNEL COMPETENCE

Person}s performing the functions identified in this
Volume $hall, through education, training, experience,
skill, and physical fitness, as necessary, be competent
and capaple to perform the functions as determined by
the emplpyer or employer’s representative.

SECTION 20-0.10: TRANSLATIONS

20-0.10J1 Technical and Safety-Related
Information

The mpnufacturer shall provide instructions [manual
(s)] for the operation, inspection, testing, maintenance,
assembly, and disassembly of the equipment.

(a) Thle instructions shall be provided in a language
specified by the purchaser at the time of the initial
sale by the manufacturer.

(b) Pirtograms used to identify controls shall be
describefd in the instructions. The pictograms;:should
comply yith ISO 7000, ISO 7296, or other recognized
source, if previously defined.

(c) Translations of the original languageinstructions (if
the manpfacturer no longer existsytranslation of the
instructions with the equipment is acceptable) shall
meet prpfessional translatignindustry standards,
which influde, but are not limited to, the following:

(1) franslating the cemiplete paragraph message,
instead df word by word

(2) gnsuring grammatical accuracy

(3) preservirg the source document content without
omitting or expanding the text

(4) translating the terminology accurately

(5) keflecting the level of sophistication of the

shall have the technical and safety-related information
available in a language that their employees.can jread
and understand. The entities shall obtain a)translation
of the original manufacturer’s written safety informption
and manuals from the manufacturer or.from a translation
service provider if the manuals afe'not in a language
understood by their employees) The translatidn(s)
shall meet the requirements.of paras. 20-1.10-1(c)] and
20-1.10-1(d).

SECTION 20-0.11: REFERENCES TO OTHER CQDES
AND STANDARDS

The followifig\s a list of publications referenced iy this
Volume:

ANSI Z535.4-2011, Product Safety Signs and Labels
Publisher: American National Standards Institute (ANSI),
25 West 43rd Street, New York, NY 10036
(www.ansi.org)

ASME B30.9-2014, Slings

ASME B30.10-2014, Hooks

ASME B30.26-2015, Rigging Hardware

ASME BTH-1-2017, Design of Below-the-Hook Liffting
Devices

Publisher: The American Society of Mechanical Enginjeers
(ASME), Two Park Avenue, New York, NY 10016-5990
(www.asme.org)

ISO 7000-2012, Graphical symbols for use on equipjnent
— Registered symbols
[SO 7296-1991, Cranes — Graphical symbols — Part$ 1-3
Publisher: International Organization for Standardizftion
(ISO), Central Secretariat, Chemin de Blandonnet 8,|Case
Postale 401, 1214 Vernier, Geneva, Switzerfand
(www.iso.org)

original document

NFPA—70; NatiomatEtectricat-Code

Publisher: National Fire Protection Association (NFPA), 1
Batterymarch Park, Quincy, MA 02169-7471
(www.nfpa.org)
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Chapter 20-1
Structural and Mechanical Lifting Devices

SECTION 20-1.1: SCOPE

CHapter 20-1 applies to the classification, marking,
congtruction, installation, inspection, testing, mainte-
nange, and operation of structural and mechanical
lifting devices. Structural and mechanical lifters/lifting
devifes are categorized as load-supporting lifters, and
include a positive connection to the load or other compo-
nenfl (see Figures 20-1.1-1, 20-1.1-2, and 20-1.1-3).
Struftural and mechanical lifting devices frequently
contpin components within the scope of Chapters 20-2
throyigh 20-6 for load attachment.

SECT'ION 20-1.2: MARKING, CONSTRUCTION, AND
INSTALLATION

20-1.2.1 Marking

(a) Rated Load. The rated load of the lifting device shall
be l¢gibly marked on its main structure or on a tag
attaghed to its main structure where it is visible. If the
liftinjg 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. Structural and mechanical lifting
devifes shall be marked with, butenot limited to, the
followving information:

(1) manufacturer’s name and contact information
(2) serial number (unique)unit identifier)

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

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

(5) rated voltage (when applicable)

(6) rated loddas described in (a)]

(7) ASME<BTH-1 Design Category

(8) ASME BTH-1 Service Class

(c) Repaired or Altered Lifters. Repaired or altered
struftural and mechanical lifters shall be provided

(8) ASME BTH-1 Service Class (if altered)
This requirement is not applicable to répairs limited to
replacement of maintenance parts.
(d) Product Safety Labels
(1) Where size and shape_of‘the lifter allqw, lifters
shall have labels affixed to them.in/a readable pos]tion, that
include the appropriate signal’ word, according to ANSI
7535.4-2011, to bring theMabel to the attentipn of the
operator. The label should include cautionary [language
identifying hazardsy/methods for accident prevention,
and refer to imstruction manuals for additional
information.
(2) Where size or shape of the lifter prolibits the
inclusion®of all or any such markings, a label shall be
affixed; referring user to consult manufacturer’s instruc-
tion manual for product safety information.
(e) Operating Controls. Each control shall He clearly
marked describing resulting motion or functipn of the
lifter.

20-1.2.2 Construction

The manufacturer shall verify that structural and
mechanical lifting devices are designed in acfordance
with ASME BTH-1.

Structural and mechanical lifting devices|shall be
designed to ASME BTH-1 Design Category B (static
strength criteria) and the proper Service Clasg (fatigue
life criteria) selected for its number of loaf cycles,
unless a qualified person representing th¢ owner,
purchaser, or user of the lifting device deternjines and
can demonstrate that ASME BTH-1 Design Cqtegory A
is appropriate.

Design Category A shall only be designated when the
magnitude and variation of loads applied to fhe lifter
are predictable and do not exceed the rated |capacity,
where the loading and environmental conditions|are accu-

with Tdemntificatton dfspiaying, but not mited 1o, the
following information:

(1) name and contact information of the repairer or
alterer

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

(3) lifter weight (if altered)

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

(5) rated voltage (if altered)

(6) rated load (if altered) [as described in (a)]

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

rately defined, service is not severe, and the anticipated
number of load cycles does not exceed Service Class 0.

(a) Welding. Welding shall be in accordance with ASME
BTH-1, para. 1-4.6.

(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.
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Figure 20-1.1-1 Structural Lifters
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(a) Spreader Beam

(c) Balanced Pallet Lifter

(b) Adjustable Spreader Bar

NG

(d) Balanced “C” Lifter
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Figure 20-1.1-2 Mechanical Lifters

(a) Container Lifter

(c) Telescoping-Sheet Lifter

(b) Drum-Turning Lifter
(Supports Ribs of Drum)

(d) Telescoping Coil Grab (e) Power Rotator
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Figure 20-1.1-3 Mechanical Supporting Lifters

(18)

Hoisting ropes

Hoisting ropes

(b) Parallel Coil Grab

(a) Lifting Beam
(Reeved Into Hoist Ropes)

(d) Lock Bar Sheet Lifter

(c) Simple Sheet Lifter

(e) Rack Lifter
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(c) Electrical Equipment. External power supply, elec-
trical equipment, and wiring for below-the-hook lifters
shall be in accordance with ASME BTH-1.

(d) Alterations. Structural and mechanical lifters may
be altered or rerated, provided such alterations are
analyzed and approved by the equipment manufacturer
oraqualified person. Arerated lifter, or one whose compo-
nents have been altered, shall conform to para. 20-1.2.2
and be tested according to para. 20-1.3.8. New rated load

(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-
mended by a qualified person before and after each lift

(3) Periodic Inspection. Visual inspection making

shallfbe displayed 1 accordance with para. 20-1.2.1.

(e] Slings. When employed, slings shall meet the re-
quir¢ments of ASME B30.9.

(f) Hooks. When employed, hooks shall meet the re-
quir¢ments of ASME B30.10.

(g9) Rigging Hardware. When employed, rigging hard-
warg shall meet the requirements of ASME B30.26.

20-1.2.3 Installation

(a) The lifter shall be installed in accordance with the
manpfacturer’s instructions.

(b} The installer shall check for correct rotation of all
motqrs.

SECTION 20-1.3: INSPECTION, TESTING, AND
MAINTENANCE

20-1.3.1 Inspection Classification

General. All inspections shall be performed by a desig<
nateql person. Any deficiencies identified shall be exam-
inedfand a determination made by a qualified persou-as to
whether they constitute a hazard, and if so, what addi-
tiongl steps need to be taken to address the.hazard.

Ingpection of slings (ASME B30.9), hooks (ASME
B30J10), rigging hardware (ASME.B30.26), or other
specjal devices shall comply with the)inspection require-
menfs in the applicable volume!

(a) Initial Inspection

1) New and reinstalled lifters shall be inspected
priof to initial use to verify compliance with applicable
provjisions of this Volume.
(2) Altered orrepaired lifters shall be inspected. The
inspgction may:be Timited to the components affected by
the alteratignor repair, as determined by a qualified
perspn.

(b) Inspection Intervals. Inspection procedure for lifters

records of apparent external conditions to prpvide the
basis for a continuing evaluation. An exterpal code
mark on the lifter is an acceptable identificati¢n in lieu
of records.
(-a) Normal service for equipment in|place —
yearly
(-b) Heavy service — semiannually
(-c) Severe service’>— quarterly
(-d) Special or infréquent service — afs recom-
mended by a qualified)person before the firsy such lift
and as directed by: the qualified person for any subsequent
lifts

20-1.3.2 -Every Lift Inspection

Items\such as the following shall be inspect¢d by the
operator before and/or during every lift for any ipdication
ofdamage as specifically indicated, including obsgrvations
during operation for any damage that might occpir during
the lift:

(a) surface of the load for debris

(b) condition and operation of the controls

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

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

Items such as the following shall be insp¢cted for
damage at intervals as defined in para. 20-1.3.1(b)(2),
including observations during operation for arly indica-
tions of damage that might appear between ingpections.
A qualified person shall determine whether arfy indica-
tions of damage constitute a hazard or wil] require
more frequent inspection. For all lifters, inspegt

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

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

inr
tions based upon the intervals at which inspection should
be performed. The intervals, in turn, are dependent 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 respective inter-
vals between inspections as defined below.

(1) Every Lift Inspection. Visual examination by the
operator before and during each lift made by the lifter.

1 : CON RIS DU B TS A | e
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nameplates
r

(c) all functional operating mechanisms and automatic
hold-and-release mechanisms for misadjustments inter-
fering with operation

(d) missing or illegible operating control markings
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Table 20-1.3.3-1 Minimum Inspection for Below-the-Hook Lifting Devices

Normal Service Heavy Service Severe Service
Visual, Record | Visual, Weekly Record Visual, Daily Record
Monthly  Yearly to Monthly Semiannually| to Weekly Quarterly
Item [Note (1)] [Note (2)]| [Note (1)] [Note (3)] [Note (3)] [Note (3)]
Frequent Inspection (refer to para. 20-1.3.3) — X X X
structural deformation, cracks, or excessive wear of
any part of the lifter
Loose or missing guards, fasteners, covers, stops, or X X X
nameplafes
All functiohal operating mechanisms and automatic X X X
hold and release mechanisms for misadjustments
interferihg with operation
Periodic Infspection (refer to para. 20-1.3.4) — loose X X X
bolts or [fasteners
Cracked o1l worn gears, pulleys, sheaves, sprockets, X X X
bearingg drive chains, and belts
Excessive Wear of linkages and other mechanical parts X X
Excessive wear at hoist hooking points and load support X X

clevises,|or pins

NOTES:
(1) By opgrator or designated person with records not required.

(2) Visualfinspection by designated person making records of apparent external conditions™te ‘provide the basis for a continuing evalyation.

(3) Asin

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 deficien-
cies, such as listed below, shall be examined and deter=
mination| made as to whether they constitute a hazard.
These inspections shall include the requirements of
para. 20-[..3.3 and, in addition, items such as the(following:

(a) logse bolts or fasteners

(b) criycked or worn gears, pulleys, sheaves, sprockets,
bearings| drive chains, and belts

(c) exgessive wear of friction pads,linkages, and other
mechanig¢al parts

(d) exfessive wear at hoist\hooking points and load
support ¢levises or pins

(e) mipsing or illegible“product safety labels required
by para. R0-1.2.1(d)

20-1.3.5 Lifting‘Devices Not in Regular Use

Alifter{that’has been idle for a period of 1 month to 1 yr
shallbei i i =
being placed in service. A lifter that has been idle for a
period of 1 yr or more shall be inspected in accordance
with para. 20-1.3.4 before being returned to service.

20-1.3.6 Inspection Records

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

Note (2), unless external conditions indicate that disassembly should be don€ to permit detailed inspection.

20-1.3.7 Repairs

Damage disclosed by the inspection requirements of
Section 20-1.3 shall be corrected according to the pfoce-
dures outlined in para. 20-1.3.9 before operation of the
lifter is resumed, unless a qualified person deternpines
the damage does not constitute a hazard. Repaifs of
slings (ASME B30.9), hooks (ASME B30.10), rigging lhard-
ware (ASME B30.26), or other special devices shall comply
with repair requirements in the applicable volumgs or
standards.

20-1.3.8 Testing
20-1.3.8.1 Operational Tests

(a) New and reinstalled lifting devices shall be t¢sted
by a qualified person, or a designated person undef the
direction of the manufacturer or a qualified person, prior
to initial use to verify compliance with applicable pjrovi-
sions of this Volume, including, but not limited tq, the
following:

(1) Moving Parts. Lifters with moving parts shll be
ance

with manufacturer’s instructions.

(2) Latches. Lifters with manually operated or auto-
matic latches shall be tested to determine that the latch
operates in accordance with manufacturer’s instructions.

(b) Altered or repaired lifters shall be tested by a qual-
ified person, or a designated person under the direction of
the manufacturer or a qualified person. This test may be
limited to the components affected by the alteration or

(18)
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repair, as determined by a qualified person with guidance
from the manufacturer.

(c) Allindicator lights, gages, horns, bells, alarms, poin-
ters, and other warning devices shall be tested.

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

20-1.3.8.2 Load Test

(a) Prior to initial use, all new, altered, or repaired
lifting devices should be tested and inspected. If

SECTION 20-1.4: OPERATION

20-1.4.1 Operators

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

20-1.4.2 Qualifications

Qualifications for operators of below-the-hook lifting

perfprmed, tests shall be done under the direction of
the manufacturer or a qualified person and a written
report be furnished by such a person, confirming the
load|rating of the lifter. The load rating should not be
mor¢ than 80% of the maximum load sustained during
the test. Test loads shall not be more than 125% of
the fated load unless otherwise recommended by the
manfifacturer. Test reports should be available.

(b} The load test, if made, shall consist of the following
operptions as a minimum requirement:

(1) Hoist the testload a sufficient distance to ensure

the lpad is supported by the lifter, or apply the required

load|if the test is made using a testing machine.

(2) Afterthe testload isreleased, visually inspect the
for deformation, cracks, or other defects.

(c] Tests ofaltered or repaired lifters may be limited to
the gomponents affected by the alteration or repair, as
detefmined by a qualified person with guidance from
the manufacturer.

liften

20-1.3.9 Maintenance

(a) Maintenance Program. A maintenance\program
shalll be established and be based on recommendations
madp by the lifter manufacturer. If a qualified person
detefmines it is appropriate, the program should also
inclyde that individual’s additiopal\recommendations
basef on a review of the lifter application and operations.

(b} Maintenance Procedure
1) Before adjustments'and repairs are started on a
the following precautions shall be taken:

(-a) All sources-of power shall be disconnected,
d out, and tagged “Out of Service.”

(-b) A lifter-removed from service for repair shall
be tagged “Oat of Service.”

(-c)+Relieve fluid pressure from all circuits before
ning or removing fluid power components.

2) Only designated persons shall perform adjust-

liften

locké

loosé

dﬂViLCb dl'c dS5 fUl‘lUWb.
(a) The operator shall be instructed in the_yse of the
device by a designated person. Instractiong should
include, but not be limited to, the following:
(1) application of the lifter to the-load and
handling device, and adjustments;,if any, that
lifter to various sizes or kinds of loads
(2) instructions insany special operaltions or
precautions
(3) the manufaeturer’s suggested operating
procedures
(4) condition'ef the load itself required for ¢peration
of the lifter, Such as, but not limited to, balancg, surface
cleanliness; flatness, bending, and load thicknefs
(5). storage of the lifter to protect it from|damage
(6)> not exceeding the rated load of the liftihg device
nor the capacity of the hoisting equipment by the
combined weight of the load, the lifting device, afjd rigging
(7) the proper attachment of adapters fo lifting
device for special load handling
(b) The operator shall demonstrate the gbility to
operate the lifter as instructed before assuming respon-
sibility for using the lifter.
(c) The operator shall demonstrate an unde
of standard hand signals when applicable.

material-
dapt the

'standing

20-1.4.3 Responsibilities

While the organizational structure of varioug projects
may differ, the following roles are described|here for
purposes of delineating responsibilities. All re§ponsibil-
ities listed below shall be assigned in the worksite orga-
nization. (A single individual may perform one o more of
these roles.)

operator: directly controls the lifting device’s flinctions.

owner: has custodial control of a lifting device by virtue of

lease or ownership.

ments, repairs, 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.

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

11

These persons and roles may or may not match the
persons and roles associated with the hoisting equipment
in use.

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

(18)
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(a) providing alifting device, and all necessary compo-
nents specified by the manufacturer, that meets the re-
quirements 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
applicable), operation and maintenance information,
and warning decals and placards installed as prescribed
by the lifting device manufacturer.

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

(d) esfablishing an Inspection, testing, and mainte-
nance prpgram in accordance with Section 20-1.3.

(e) usingdesignated personnel to perform the required
maintendnce, repair, and inspections.

(f) enduring that the lifting device is in proper oper-
ating comdition prior to initial use at the worksite by
the folloyving:

(1) |verifying that all inspections have been
performdd as required by Section 20-1.3

(2) Verifying that the lifting device has the necessary
lifting cajpacity to perform the proposed lifting operations
in the planned configuration

(g) usingoperators that meet the requirements of para.
20-1.4.2.

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

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

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

(1) wind velocity or gusting winds
(2) precipitation

(3) fog

(4) extreme temperatures

(5) lighting

(k) adfiressing safety concerns(raised by the operator
or other personnel and being responsible if he and a qual-
ified perdon decide to overrule those concerns and directs
lifting dqvice operations)to*continue. (In all cases, the
manufacfurer’s criteria for safe operation and the require-
ments of|this Volumesshall be followed.)

20-1.4.3.2. Responsibilities of Operators. The
operator| shallybe responsible for the following listed
items. The operator shall not be responsible for

contained 1N the NIting device manuiacturer's operpting
manual.

(d) understanding the lifting device’s functiond and
limitations as well as its particular eperajting
characteristics.

(e) ensuring an inspection is performed prior to gvery
lift as specified in para. 20-1.3.2,

(f) promptly reporting the néed for any adjustmerjts or
repairs to a designated person.

(g) following applicable-lock out/tag out procedpres.

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

(i) ensuring that all controls are in the off or neutral
position and thatall personnel are in the clear before ¢ner-
gizing the lifting device.

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

(k). testing the lifting device function controls tha
bewsed and operating the lifting device only if those
tion controls respond properly.

(1) operating the lifting device’s functions, upder
normal operating conditions, in a smooth and contrplled
manner.

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

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

(o) understanding basic load attachment procedpires.

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

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

will
func-

hazards or conditions that are not under his direct
control and that adversely affect operation of the
lifting device. Whenever 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.

12

20-1.4.4 Lifting Device Operating Practices

(a) Lifting devices shall be operated only by the
following qualified personnel:
(1) designated persons
(2) trainees under the supervision of a designated
person, the number of trainees permitted to be supervised
by a single designated person, the physical location of the
designated person while supervising, and the type of
communication required between the designated

(18)
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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) Ensure the weight of the load and its approximate
center of gravity have been obtained, provided, or
calculated.

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

(n) The operator shall not ride, or allow others to ride

loads or the lifting device.

(o) The operation of the lifter shall be observed during
use. Any deficiency observed shall be examined by a desig-
nated 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.

(p) Loads shall be guided in such a manner as to avoid
e load is

rated Toad or handle any Toad for which 1T 1S ot designed. —endangering hands or other body parts as
(d}) Properly attaching the lifting device to the hook, moved, or if it drops.
shackle, or other load handling device.
(e} The lifter shall be applied to the load in accordance ~ 20-1.4.5 Miscellaneous Operating Practides
with|the instruction manual. | .
(f)| Beforelifting, the operator shall make sure thatlifter ¢ (@ A? operator sh.allunot USR] hf.tmg de‘.”
. , . ) agged “Out of Service” or otherwise desig
ropep or chains are not kinked, and that multiple partlines nonfunctioning.
are ot twisted around each other. (b) “Out of Service” tags/on lifting devices sh
(g} Care should be taken to make certain the load is removed without the Rdval of the person pla
corré¢ctly distributed for the lifter being used. or a designated pexsse
(h) The temperature of the load should not exceed the

maximum allowable limits of the lifter.

(i)
bala

0)
any

(k

Verify that the load is well secured and properly
iced in the lifting device when it is initially lifted.

Do not allow load or lifter to come into contact with
bbstruction.

The operator shall ensure that the lifting device is

adequately protected from damage during use.

)
the
pers
(m
the |
shalll

The lifter shall not be used for side pulls or sliding
oad unless specifically authorized by a qualified
b1,

The operator shallland any attached load and:store
ifter before leaving the lifting device. The“operator
not leave suspended loads unattended:;

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

assigned location-

(d) Cautiomshould be taken that operating m4
tags shall not be removed or defaced. Missing o
markihgs or tags shall be replaced.

SECTION 20-1.5: INSTRUCTION MANUAL$

Operating instructions and maintenance and parts

information shall be furnished by the manufacfurer.

13
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Chapter 20-2
Vacuum Lifting Devices

SECTIOIlI 20-2.1: SCOPE

Chaptgr 20-2 applies to the marking, construction,
installatipn, inspection, testing, maintenance, and opera-
tion of vdcuum below-the-hook lifting devices. The provi-
sions of Chapter 20-2 apply to all power operated and
mechanigally operated vacuum lifting and manipulating
devices, fexcept those vacuum lifting devices handling
porous npaterials that require special design considera-
tions (seg Figure 20-2.1-1).

SECTION 20-2.2: MARKING, CONSTRUCTION, AND

INSTALLATION

20-2.2.1 Marking

(a) Rdfted Load. The rated load of the lifter and each pad
shall be legibly marked on its main structure or on a tag
attached|to its main structure where it is visible. This
marking fhall refer to the instruction manual for informa-
tion relating to decreases in rating due to additional
considergtions.

(b) Identification. Vacuum lifting devices shall be
marked with, but notlimited to, the following information:

(1) manufacturer’s name and contact information

(2) serial number (unique unit identifier)

(3) lifter weight

(4) glectrical power requirements{when applicable)

(5) pressure and volume of conipressed air required
(when applicable)

(6) rated load [as deséribed in (a)]

(7) ASME BTH-1 Désign Category

(8) ASME BTH-1(Service Class

(c) Repaired orAltered Lifters. Repaired or altered
vacuum lifting deVices shall be provided with identifica-
tion displaying, but not limited to, the following
informatjofi;

This requirement is not applicable to repairs limitgd to
replacement of maintenance parts.
(d) Product Safety Labels
(1) Where size and shape of the lifter’ allow, lifters
shall have labels affixed to them in a readable position} that
include the appropriate signal word, according to ANSI
7535.4-2011, to bring the label to the attention of the
operator. The label should,inclide cautionary language
identifying hazards, metheds for accident prevention,
and refer to instruction manuals for additipnal
information.
(2) Where size or shape of lifter prohibits the ipclu-
sion of all or ,ahy/such markings, a label shall be affixed,
referring useér to consult manufacturer’s instrugtion
manual foryproduct safety information.
(e) Bperating Controls
(1) If the vacuum lifting device has manual shjutoff
valves that control pads or groups of pads, the valvesjshall
be marked to show operating position. Should|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 descr|bing
resulting motion or function of the lifter.

20-2.2.2 Construction

(a) Vacuum Lifter Design. The manufacturer shall ferify
that vacuum lifting devices are designed by or undey the
supervision of a qualified person. The design shall pe in
accordance with ASME BTH-1.

(b) Welding. Welding shall be in accordance with ASME
BTH-1, para. 1-4.6.

(c) Electrical Equipment. External power supply, lelec-
trical equipment, and wiring for below-the-hook lifters
shall be in accordance with ASME BTH-1.

(d) Alterations. Vacuum lifters may be alterdd or

(1) mare and contact IMfoTrMation of Te Tepairer or
alterer

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

(3) lifter weight (if altered)

(4) electrical power requirements (if altered)

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

(6) rated load (if altered) [as described in (a)]

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

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

rerated, provided such alterations are analyzed and
approved by the equipment manufacturer or a qualified
person. A rerated lifter or one whose components have
been altered shall conform to this paragraph 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).

(e) Slings. When employed, slings shall meet the re-
quirements of ASME B30.9.

(f) Hooks. When employed, hooks shall meet the re-
quirements of ASME B30.10

(18)
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Figure 20-2.1-1 Vacuum Lifters

(d) Four-Pad Powered Vacuum Lifter

15

(e) Four-Pad Powered Vacuum Lifter
Manipulator



https://asmenormdoc.com/api2/?name=ASME B30.20 2018.pdf

(18)

ASME B30.20-2018

(g9) Rigging Hardware. When employed, rigging hard-
ware shall meet the requirements of ASME B30.26.

20-2.2.3 Installation

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

(b) The installer shall ensure that the power supply is
the same_as that shown on the nameplate.

(c) The electrical power supply to the vacuum lifter

motors.

(e) Priortoinitial use, the lifter shall be tested per para.
20-2.3.8.

(f) Oprating instructions, maintenance, and parts
informatjon shall be furnished by the manufacturer.

(g) External power supply and electrical equipment for
below-the-hook lifters shall comply with NFPA 70.
SECTION 20-2.3: INSPECTION, TESTING, AND

MAINTENANCE

20-2.3.1 Inspection Classification

Generdl. All inspections shall be performed by a desig-
nated pefson. Any deficiencies identified shall be exam-
ined and p determination made by a qualified person as to
whether [they constitute a hazard, and if so, what addi-
tional stgps need to be taken to address the hazard.

Inspeqtion of slings (ASME B30.9), hooks, (ASME
B30.10), rigging hardware (ASME B30.26),0ox other
special dgvices shall comply with the inspectionrrequire-
ments in|the applicable volume.

(a) Initial Inspection

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

(2) Altered or repaired/vacuum lifters shall be
inspected. The inspection miay be limited to the compo-
nents aff¢cted by the alteration or repair, as determined by
a qualifigd person.

(b) Inkpectiondntervals. Inspection procedure for
vacuum lifting devices in regular service is divided into
three geheral-Classifications, based upon the intervals

(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-
mended by a qualified person before and after each lift

(3) Periodic Inspection. Visual inspection making
Tecords of apparent external conditions to provi
basis for a continuing evaluation. An externaltcpded
mark on the vacuum lifting device is an acceptable
tification in lieu of records.

(-a) Normal service for equipment in plage —
yearly

(-b) Heavy service — semiannually

(-c) Severe service — duarterly

(-d) Special or infrequent service — as refom-
mended by a qualified person before the first liff and
as directed by the qualified person for any subsequent lifts

20-2.3.2 Every<ift Inspection

Items such{as‘the following shall be inspected by the
operator before and/or during every lift for any indicption
of damage'as specifically indicated, including observafions
duringoperation for any damage that might occur dfiring
the™lift:

{a) surface of the load for debris

(b) seal of the vacuum pad for debris

(c) condition and operation of the controls

(d) condition and operation of the indicators, mgters,
and pumps when installed

20-2.3.3 Frequent Inspection

Items such as the following shall be inspected for
damage at intervals as defined in para. 20-2.3.1(H4)(2),
including observations during operation for any infdica-
tions of damage that might appear between inspections.
A qualified person shall determine whether any infdica-
tions of damage constitute a hazard or will require
more frequent inspection. For all vacuum lifters, ingpect

(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, excepsive

at Wthh iubpcx,tiuu o]uuuld ‘UC lJCl fUl lllCd. T}lC illtCl lelb,
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 desig-
nated as every lift, frequent, and periodic, with respective
intervals between inspections as defined below.

(1) Every Lift Inspection. Visual examination by the
operator before and during each lift made by the vacuum
lifting device.

wear, and pT‘PQPn(‘F‘ ﬂf fnrpign pﬂ]"ﬁ(‘]PQ
(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.
(f) theentire 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 manufacturer’s specified rate.
(g) missing or illegible operating control markings.
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20-2.3.4 Periodic Inspection

Complete inspections of the vacuum lifting device shall
be performed at intervals as defined in para. 20-2.3.1(b)
(3). Any deficiencies, such as listed below, shall be exam-
ined, and determination made as to whether they consti-
tute a hazard. These inspections shall include the
requirements of para. 20-2.3.3 and, in addition, items
such as the following:

(a

external evidence of

(1) moving parts

(2) latches

(3) stops

(4) limit switches

(5) control devices

(6) vacuum pad seals

(7) vacuum lines

(b) Altered or repaired lifting devices shall be tested by

a qualified person, or a designated person under the direc-

(1) looseness

2) wear

3) deformation

(4) cracking

(5) corrosion

external evidence of damage to

1) supporting structure

2) motors

(3) controls

(4) other auxiliary components
(c] missing or illegible product safety labels required

by ppra. 20-2.2.1(d)

20-2

Avyacuum lifter thathas beenidle for a period of 1 month
to 1 yr shall be inspected in accordance with para. 20-2.3.3
befofe being placed in service. A vacuum lifter that has
been idle for a period of 1 yr or more shall be inspected
in acfordance with para. 20-2.3.4 before being returned to
service.

.3.5 Vacuum Lifters Not in Regular Use

20-2

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

.3.6 Inspection Records

tion of the manufacturer or a qualiiied persomn.]This test
may be limited to the components affected by.the altera-
tion or repair, as determined by a qualified pefson with
guidance from the manufacturer.

(c) The seals and connections shall'be tested|for leaks
by attaching a smooth, nonporotis) clean materjial to the
vacuum pad or pads and thenstopping the vacuum source.
Vacuum level in the system shall not decrease|by more
than the manufacturer’s spécified rate.

(d) Allindicator lights, gages, horns, bells, pointers, and
other warning devices and vacuum level indicafors shall
be tested by the same method as in para. 20-2.3.8.2 below.

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

20-2.3:8.2 Load Test

(@) Prior to initial use, all new, altered, or|repaired
vaeuum lifting devices shall be load tested and Jnspected
by a qualified person, or a designated person ynder the
direction of the manufacturer or a qualified person. A
written report shall be prepared by the qualified
person and placed on file, confirming the load|rating of
the vacuum lifting device. The load rating should not
be more than 80% of the maximum load spstained
during the test. Test loads shall not be mpre than
125% of the rated load of the system, unless dtherwise
recommended by the manufacturer or a qualified person.

(b) Altered or repaired vacuum lifting devicep shall be

tested by, or under the direction of, a qualified pefson. This

20-2.3.7 Repairs test may be limited to the components affect¢d by the

Dgmage disclosed by‘the inspection requirements of aietreslc';tlv?ziréhorufgfnacl:f:osmd:}f:rrrr1r;111r?uefac11ctl:)u};e?' qualified
Section 20-2.3 shall be:eorrected according to the proce- p g . ' .
dureps outlined inpata. 20-2.3.9 before operation of the (¢) The load test shall consist of one of the following
vacuum lifter is tesumed, unless a qualified person deter- procgl)m:;ual Load Test
mings the darhage does not constitute a hazard. Repairs of (-a) Attach pads to the designated test Joad
slings (ASME B30.9), hooks (ASME B30.10), rigging hard- (b) Raise tlﬁe oot long o rfmimum Y N
warg (ASME B30.26), or other special devices shall comply . o .
withlrepair requirements in the applicable volumes or ensure the load is supported by the vacuum liftijg device.

standards.

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 the manufacturer or a qual-
ified person prior to initial use to verify compliance with
applicable provisions of this Volume, including, but not
limited to, the following:

17

{-cJ Hold the load for Z min.
(-d) Lower the load for release.

(2) Simulated Load Test. Using a test fixture, apply
forces to all load-bearing components, either individually
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
hazard shall be corrected before the lifting device is
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placed in service. If the correction affects the structure,
then the lifter shall be retested.

20-2.3.9 Maintenance

(a) Maintenance Program. A maintenance program
shall be established and be based on recommendations
made by the vacuum lifting device manufacturer. If a qual-
ified person determines it is appropriate, the program

(a) The 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) application of the lifter to the load and material-
handling device, and adjustments, if any, that adapt the
lifter to various sizes or kinds of loads

(2) instructions in any special operations or
precautions

(3) the manufacturer’s suggested operating

fthe

should also include that individual’s additional recom-
. : e procedures
mendatipns based on a review of the vacuum lifting . , )
devi - . (4) condition of the load required for operation
evice application and operations. ) . .
; lifter, such as, but not limited to, balance, surface cldanli-
(b) Mgintenance Procedure

(1) Before adjustments and repairs are started on a
vacuum lifting device, the following precautions shall be
taken:

(

cause the
area.

1) Locate the vacuum lifting device where it will
least interference with other operations in the

(-b) All sources of power shall be disconnected,
locked ofit, and tagged “Out of Service.”

(-¢) Relieve fluid pressure from all circuits before
loosening or removing fluid power components.

(2) Pnly designated personnel shall perform adjust-
ments, r¢pairs, and tests when required.

(-¢) Provisions should be made for designated
persons fo work on energized equipment when adjust-
ments ar]d tests are required.

(-b) All moving parts of the vacuum lifting device
for whichlubrication is specified should be regularly lubri-
cated. Thie manufacturer’s recommendations as to points
and frequyiency of lubrication, maintenance of lubrication
levels, arld types of lubricant should be used.

(-¢) Adjustments shall be maintained(tog ‘assure
correct flinctioning of components.

(-fl) Repairs or replacements shall be made as
needed.

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

(4) RAfter adjustments and, répairs have been made,
the vacuym lifting device shall'not be returned to service
until it hps been inspected-according to para. 20-2.3.4.

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

SECTION 20-2.4: OPERATION

ness, flatness, bending, and load thicknegss,
(5) storage of the lifter to protect(it from danjage
(6) not exceeding the rated load.of the lifting device
nor the capacity of the hoisting-équipment by the
combined weight of the load, thé lifting device, and rigging
(7) charging of the battery’ (if required)
(8) the purpose of indicators, meters, or alarnjs on
the vacuum lifter
(9) the propercattachment of adapters to lifting
device for specialdoad handling
(b) The operator shall demonstrate the ability to
operate the\lifter as instructed before assuming regpon-
sibility for using the lifter.
(c) The operator shall demonstrate an understar
of standard hand signals when applicable.

ding

20-2.4.3 Responsibilities

While the organizational structure of various prdjects
may differ, the following roles are described herp for
purposes of delineating responsibilities. All responfibil-
ities listed below shall be assigned in the worksite ¢rga-
nization. (A single individual may perform one or mdre of
these roles.)

operator: directly controls the lifting device’s functjons.

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

These persons and roles may or may not match the
persons and roles associated with the hoisting equipjnent
in use.

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

20-2.4.1 Operators

Below-the-hooklifting 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:

18

{a) providing a lifting device, and all necessary compo-
nents specified by the manufacturer, that meets the re-
quirements 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.

(18)
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(d) establishing an inspection, testing, and mainte-
nance program in accordance with Section 20-2.3.

(e) usingdesignated personnel to perform the required
maintenance, repair, and inspections.

(f) ensuring that the lifting device is in proper oper-
ating condition prior to initial use at the worksite by
the following:

(1) verifying that all inspections have been
performed as required by Section 20-2.3

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

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

(e) ensuring an inspection is performed prior to every
lift as specified in para. 20-2.3.2.

(f) promptly reporting the need for any adjustments or

ZJ Verilying that the NIting device Nas the necessary
lifting capacity to perform the proposed lifting operations
in thle planned configuration

(gl using operators that meet the requirements of
parap. 20-2.4.2.

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

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

(j)| ensuring that conditions that may adversely affect
liftinlg device operations are addressed. Such conditions
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 and a qual-
ified|person decide to overrule those concerns anddirects
lifting device operations to continue. (In all €ases, the
manfjifacturer’s criteria for safe operation and'the require-
ments of this Volume shall be followed.)

20-2.4.3.2 Responsibilities of-Operators. The
opetrfator shall be responsible for-the following listed

the ljfting.device shall resume only after safety concerns
havelbeénaddressed or the continuation of lifting device
operptions is directed by the owner.

Tepairs to a designated persoim.
(g) following applicable lock out/tag out precedures.
(h) not operating the lifting device when)physically or

mentally unfit.
(i) ensuring that all controls ar€ in-the off qr neutral

position and that all personnel aré in the clear before ener-
gizing the lifting device.
(j) not engaging in any practice that will divert his
attention while operating\the lifting device.
(k) testing the liftifig)device function controlg that will
be used and operating the lifting device only if tHose func-
tion controls respond properly.
() operating the lifting device’s functions, under
normal operating conditions, in a smooth and cpntrolled
manner.,
(mj knowing and following the procedures spgcified by
the manufacturer or approved by a qualified pgrson, for
assembly, disassembly, setting up, and reeving/rigging of
the lifting device.
(n) considering all factors known that might pffect the
lifting device capacity and informing the owner of the need
to make appropriate adjustments.
(o) understanding basic load attachment pr¢cedures.
(p) responding only to instructions from dg¢signated
persons. However, the operator shall obey a sfop order
at all times, no matter who gives it.
(q) ensuring that all personnel shall stay clgar of the
load.

20-2.4.4 Lifting Device Operating Practices

(a) Lifting devices shall be operated only by the

following qualified personnel:
(1) designated persons

(2) trainees under the supervision of a d¢signated

person, the number of trainees permitted to be sypervised

by a single designated person, the physical locatjon of the

designated person while supervising, and thg type of

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.

19

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) Ensure the weight of the load and its approximate

center of gravity have been obtained, provided, or
calculated.

(18)
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(c) The lifting device shall not be loaded in excess of its
rated load or handle any load for which it is not designed.

(d) Properly attaching the lifting device to the hook,
shackle, or other load handling device.

(e) The lifter shall be applied to the load in accordance
with the instruction manual.

(f) Beforelifting, the operator shall make sure thatlifter
ropes or chains are not kinked, and that multiple partlines
are not twisted around each other.

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

assianed-location
O

(g) Cafe should be taken to make certain the toad 15
correctly| distributed for the lifter being used.
temperature of the load should not exceed the
allowable limits of the lifter.

loose pafticles.

(p) Before starting to lift, verify that he vacuum level
indicator] has reached the required level.

(q) Before starting to lift, raise the load a few-inches to
establish|that the vacuum lifting device has been-correctly
applied dnd that a stable vacuum level exists.

(r) Thp operator shall land any attached'load and store
the lifter| before leaving the lifting device. The operator
shall not|leave suspended loads Gnattended.

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

(t) The operation of the lifter shall be observed during
use. Any dleficiency obséxved shall be examined by a desig-
nated pefson. If the-deficiency constitutes a hazard, the
lifter shafll be removed from service and tagged “Out of
Service.”|Any-indication of a hazardous condition shall
be reporfedste’a qualified person for evaluation.

(d) Caution should be taken that operating markinigs or
tags shall not be removed or defaced. Missingcor illegible
markings or tags shall be replaced.

SECTION 20-2.5: INSTRUCTION MANUALS

The manufacturer shall providé.opérating instructions,
and maintenance and parts infermation. In additioy], the
manual shall also provide a statement of those factorg that
alter the vacuum lifter’s lifting capacity and related lifnita-
tions. Several factors known to affect the vacuum lifter’s
lifting capacity are noted below.

(a) Load Rigidity. The rigidity may cause the vaquum
pads and thestructure to be loaded unevenly. The rigdidity
may vary depending on orientation.

(b) Load Strength. Stress induced by the load’s
weighityand the stress from the vacuum pads
damage 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
supports of the vacuum pads, the load may be
damaged or deflect and peel away from the pad seal.

(e) Angle of the Load. The effect of the coefficient of
friction between the load and vacuum pad becomes signif-
icant when the load is not horizontal.

(f) Number of Pads Attached to the Load. The cappcity
varies with the number of pads fully attached to the [load.

(g9) Load Temperature. Elevated temperatures|may
damage the vacuum pads or affect the function of the pads.

(h) Elevation and Vacuum Level. The vacuum pad rating
varies with the vacuum level achieved under the pagds. If
the vacuum level decreases from the vacuum level usgd for
capacity calculations, the ultimate pad capacity is redaliced.

own
may

Atvarious elevations, the vacuum level that can be reajched
may vary.

(u) Lcado aha}} b\, su;d\,d ;ll ou\,h d IIIAarIricI dos tU GVU;d
endangering hands or other body parts as the load is
moved, or if it drops.

20
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Chapter 20-3
Close Proximity Operated Lifting Magnets

SECTION 20-3.1: SCOPE

CHapter 20-3 applies to the marking, construction,
instqllation, inspection, testing, maintenance, and opera-
tion pf all lifting magnets when used for single or multiple
steel| piece handling operations in which the operator of
the lifting magnet is required to manually position the

For

normal operation.

SECT'ION 20-3.2: MARKING, CONSTRUCTION, AND
INSTALLATION

20-3
(a]

load
the

.2.1 Marking

Rated Load
(1) General Application Lifting<Magnets. The rated
of the lifting magnet shall be)legibly marked on
ifting magnet or on a taghattached to the lifting
maghet where it is visible, This marking shall refer to
the |nstruction manual-for information relating to
decrgasesin rating due tothe load surface condition, thick-
ness, percentage of)contact with the lifting magnet,
temperature, metallurgical composition, and deflection.
(2) Specified*Application Lifting Magnets. The rated
load |of the lifting magnet shall be legibly marked on the
liftinjg magnet or on a tag attached to the lifting magnet
wherefitisvisible. This marking shall describe the specific

(6) the voltage of the primary power(supply or
battery (when applicable)
(7) rated load [as described in (a)]
(8) ASME BTH-1 Design Category B
(9) ASME BTH-1 Service Class
(c) Repaired or Altered Lifting Magnets. Repaired or
altered magnets shall be/provided with identification
displaying, but not limited to, the following infgrmation:
(1) name and addsess of the repairer or glterer
(2) repairer’s or-alterer’s unit identificatign
(3) weight of\ifting magnet (if altered)
(4) duty.cycle (if altered)
(5) the cold current or wattage at 68°F
altered)
(6 the voltage of the primary power supply or
battery (if altered)
(7) rated load (if altered) [as described i
(8) ASME BTH-1 Design Category B
(9) ASME BTH-1 Service Class (if altered)
This requirement is not applicable to repairs limited to
replacement of maintenance parts.
(d) Product Safety Labels
(1) Where size and shape of the lifter alldw, lifters
shall have labels affixed to them in areadable pos]tion, that
include the appropriate signal word, according to ANSI
7535.4-2011, to bring the label to the attentipn of the
operator. The label should include cautionary [language
identifying hazards, methods for accident pr¢vention,
and refer to instruction manuals for ad|ditional
information.
(2) Where size or shape of lifting magnet prohibits
the inclusion of all or any such markings, a labgl shall be
affixed, referring user to consult manufacturer’s instruc-
tion manual for product safety information.
(3) Labels on battery operated lifting maghets shall
provide additional cautionary language about ¢perating

when-thae batterv canacitvis inadeauate
J 1 " 1 v

20°C) (if

(a)]

loadsforwhich this Tating appiies.

(b) Identification. Close proximity operated lifting
magnets shall be provided with identification displaying,
but not limited to, the following information:

(1) manufacturer’s name and contact information

(2) serial number (unique unit identifier)

(3) weight of lifting magnet

(4) duty cycle (when applicable)

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

21

(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
(5) Labels on electrically controlled permanent
magnets shall contain additional cautionary language
about operating if the internal control function indicator,
where applicable, does not indicate a complete cycle.
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Figure 20-3.1-1 Close Proximity Operated Magnetic Lifters

(a) Close Proximity Operated Battery-
Powered Lifting Electromagnet

(6) |Labels on manually controlled permanent
magnets gshall contain additional preecautionary language
about opgrating with the control handte latch not fully in
the “attag¢h” position.

(e) Oplerating Controls. Eachcontrol shall be clearly

marked flescribing resulting-motion or function of the
lifter.
20-3.2.7 Construction

(a) Geperagl
(1) Lifter-Design. The manufacturer shall verify that

A

(c) Close Proximity Operated Manually
Controlled Permanent Magnet

(b) Close Proximity Operated Electrically
Controlled Permanent Magriet

(b) Electrical Equipment. External power supply, lelec-
trical equipment, and wiring for electromagnets shalljbe in
accordance with ASME BTH-1.

(c) Lifting Magnet Controllers. Lifting magnet corjtrol-
lers should have voltage and amperage indicators (yhen
applicable).

(d) Power Disconnects. Disconnects are not requirg¢d on
externally powered electromagnets operating frgm a
120 VAC single-phase power source.

(e) Alterations. Lifting magnets may be alterdd or
rerated, provided such alterations and the suppofting
structure are analyzed and approved by the lifting

close proximity-eperated-tiftingmasnetsare-desigredin
accordance with ASME BTH-1. Close proximity lifting
magnets shall be designed to ASME BTH-1 Design
Category B (static strength criteria) and the proper
Service Class (fatigue life criteria) selected for the
number of load cycles.

(2) Welding. Welding shall be in accordance with
ASME BTH-1, para. 1-4.6.

magnet manufacturer or a qualified person. A rerated
lifting magnet or one whose load-supporting components
have been altered shall conform to (a)(1) and be tested in
accordance with para. 20-3.3.8. New rated load and appli-
cation load shall be displayed in accordance with para. 20-
3.2.1.

(f) Slings. When employed, slings shall meet the re-
quirements of ASME B30.9.

(g) Hooks. When employed, hooks shall meet the re-
quirements of ASME B30.10.
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(h) Rigging Hardware. When employed, rigging hard-
ware shall meet the requirements of ASME B30.26.

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 inputis in accor-
dance with paras. 20-3.2.2(b) and 20-3.2.2(f), is of the
correctvoltage and amperage, and that the power conduc-

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

(-a) Normal service for equipment in place —
yearly

(-b) Heavy service for equipment in place —
quarterly

(-c) Severe service — monthly

(-d) Special or infrequent service — as recom-

. - mended by a qualified person betore the 1irst lift and
tors fnd controls are of adequate rating, and insulated and . . .
. . : . as directed by the qualified person for any subsequent lifts
protected against accidental interruption or damage.
20-3.3.2 Every Lift Inspection
SECFION 20-3.3: INSPECTION, TESTING, AND Y P
MAINTENANCE Items such as the following shall be inspect¢d by the
operator before and/or during every lift for any indication
20-3.3.1 Inspection Classification of damage as specifically indi¢ated, including obsgrvations
) ) ] during operation for any damage that might occpir during
General. All inspections shall be performed by a desig- the lift:
nateql person. Any deficiencies identified shall be exam- (a) lifting magnet face and surface of the|load for
inedjand a determination made by a qualified person as to foreign materialstand smoothness
whether they constitute a hazard, and if so, what addi- (b) condition ‘and operation of the control hgndle of a

tiondl steps need to be taken to address the hazard.

Ingpection of slings (ASME B30.9), hooks (ASME
B30J10), rigging hardware (ASME B30.26), or other
specjal devices shall comply with the inspection require-
menfs in the applicable volume.

(a) Initial Inspection

1) New and reinstalled lifting magnets shall be
ected prior to initial use to verify compliance with
cable provisions of this Volume.
2) Altered or repaired lifting magnets shall be
inspgcted. The inspection may be limited to, the-compo-
nentf affected by the alteration or repair, asdetermined by
a quplified person.

(b)) Inspection Intervals. Inspection. procedures for
lifti}g magnets in regular service'are divided into

insp
appl

threg¢ general classifications, baséd upon the intervals
atwhich the inspections shall bejperformed. The intervals,
in tyrn, are dependent upon the nature of the critical
components of the lifting magnet and the degree of
theif exposure to wear, deterioration, or malfunction.
The [three generalyclassifications are designated as
every lift, frequent; and periodic, with respective intervals
between inspéctions as defined below.

1) /Every Lift Inspection. Visual examination by the
operptor.before and during each lift made by the lifting

manually controlled permanent magnet
(c) cofidition and operation of indicators and meters
when jnstalled

20-3.3.3 Frequent Inspection

Items such as the following shall be insp¢cted for
damage at intervals as defined in para. 20-3.3.1(b)(2),
including observations during operation for arly indica-
tions of damage that might appear between ingdpections.
A qualified person shall determine whether arly indica-
tions of damage constitute a hazard or will] require
more frequent inspection. For all lifting magnetk, inspect

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

(b) lifting magnet face for foreign mater
smoothness

(c) condition of lifting bail or sling suspensipn

(d) condition and operation of control hand|e

(e) condition and operation of indicators anfl meters,
where applicable

(f) for all lifting magnets, except manually cpntrolled
permanent magnets, inspect all electrical copductors
thatare visible without disassembly for loose corlnections,

ials and

ITL.

(2) 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 lift

mag

23

continuity _corrosion,and damage to insulation

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

(h) cracked housings, welds, and loose bolts

(i) labels and markings

(j) missing or illegible operating control markings
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20-3.3.4 Periodic Inspection

Complete inspections of lifting magnets shall be
performed 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
ahazard. These inspections shall include the requirements
of para. 20-3.3.3 and, in addition, items such as the
following:

sions of this Volume, including, but not limited to, the
following:
(1) moving parts
(2) latches
(3) stops
(4) switches
(5) any control devices
(6) alarms
(b) Altered or repaired lifting magnets shall be tested

(a) All members, fasteners, locks, switches, warning
labels, anfd lifting parts shall be inspected for deformation,
wear, anfl corrosion.

(b) All electrical components described in paras. 20-

3.2.2(b) through 20-3.2.2(f), including meters, indicators,
or alarnys, shall be tested for proper operation and
conditior}.

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

(d) migsing or illegible product safety labels required
by para. R0-3.2.1(d).

20-3.3.3 Lifting Magnets Not in Regular Use

A liftilg magnet that has been idle for a period of 1
month t¢ 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 bg¢ing returned to service.

20-3.3.6

Dated Inspection reports shall be made on critical items,
such as those listed in para. 20-3.3.4. Records, should be
availablelfor each periodic inspection and‘when the lifting
magnet if either altered or repaired,

Inspection Records

20-3.3.7 Repairs

Damage disclosed by thednspection requirements of
Section 20-3.3 shall be cofrected according to the proce-
dures outlined in para=~20-3.3.9 before operation of the
lifting mdgnet is resumied, unless a qualified person deter-
mines th¢ damagé does not constitute a hazard. Repairs of
slings (A$ME B30.9), hooks (ASME B30.10), rigging hard-
ware (ASME B30.26), or other special devices shall comply

Dy a qualiiled person, or a designated person undef the
direction of the manufacturer or a qualified persén| The
test may be limited to the components affested by the

alteration or repair, as determined by a’qualjfied
person with guidance from the manufdcturer.

(c) Allindicator lights, gages, horns$, bells, alarms, poin-
ters, and other warning devices shall be tested.

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

20-3.3.8.2 Load Test

(a) Prior to initialcuse, all new, altered, or repgired

lifting magnets shall‘be tested by, or under the direftion
of the manufacturér or a qualified person. The rated|load
of all lifting components associated with the magnet|shall
exceed theimaximum breakaway force of the magnlet to
avoid oveerload, or the components shall not be included in
the test;The test results shall be recorded confirming the
load rating of the lifting magnet.
(1) Breakaway Force Test

(-a) General application lifting magnets shdll be
required to satisfy the rated breakaway force test.

(-1) Theratedload for permanent magnetlifters
shall be less than 33% of the breakaway force measurjed in
this test.

(-2) The rated load for electromagnetic lifters
shall be less than 50% of the breakaway force meagqured
in this test.

(-b) Specified application lifting magnets sha
required to satisfy the specified application lifting m3
breakaway force test.

(-1) Theratedload for permanent magnetlifters
shall be less than 33% of the breakaway force measurjed in
this test.

(-2) The rated load for electromagnetic 1
shall be less than 50% of the breakaway force mea
in this test.

(2) Design Factor Test. Close proximity operated

1l be
gnet

fters
red

with rephi
standards.

20-3.3.8 Testing
20-3.3.8.1 Operational Tests

(a) New and reinstalled lifting magnets shall be tested
by a qualified person, or a designated person under the
direction of the manufacturer or a qualified person, prior
to initial use to verify compliance with applicable provi-

24

TIting magnets should have an annual magnetic design
factor test to verify the magnet meets para. 20-3.3.8.2.
This test should be performed to the actual breakaway
point of the magnet or may be performed at the calculated
minimum breakaway force. The rated load of all compo-
nents associated with the (magnetic) design factor test
shall exceed the maximum breakaway load of the
magnet to avoid overload or the lifting hardware shall
be removed. Caution should be exercised during the
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test. The test shall be performed under the direction of a
qualified person.

(b) The general application lifting magnet breakaway
force test shall establish the force required to vertically
remove the lifting magnet from a low carbon, rolled steel
plate of the minimum thickness stated by the lifting
magnet manufacturer. The portion of this plate that is
in contact with the lifting magnet shall not exceed 125
pin. (3.2 x 107> mm) or better and be flat within 0.002

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

SECTION 20-3.4: OPERATION

20-3.4.1 Operators

Below-the-hooklifting devices shall be operated only by
a trained, designated person.

in./ff {005 mm/mJ, without exceeding 0.005 1. (U.127
mm)| total. The full operating face of the lifting magnet
shall be in contact with the steel plate, which shall be
between 60°F (15°C) and 120°F (50°C). The steel plate,
load|cell, or other testing device shall be mounted to

forcq test shall establish the breakaway forces of the lifting
maghet under the variety of loading conditions for which
the lifting magnet is specified. The details of this test
shoyld be supplied by the manufacturer of the lifting

maghet.

(d}) Battery operated electromagnets and externally
powered electromagnets shall be operated at the manu-
factyrer’s recommended voltage and current levels.

(e] The test for altered or repaired lifting magnets may
be limited to the components affected by the alteration or
repajr, as determined by a qualified person with guidance
from| the manufacturer.

20-3.3.9 Maintenance

(a) Maintenance Program. A maintenancé _program
shalll be established and be based on recommendations
madg¢ by the lifting magnet manufacturer. If a qualified
perdon determines it is appropriate, the program
should also include that individual’s additional recom-
menglations based on a review-of'the lifting magnet appli-
catign and operations.

(b} Maintenance Procedure
1) Before adjustment and repairs are started on a
liftinlg magnet or it§/centrols, the following precautions
shalll be taken:

(-a) All'sources of lifting magnet power shall be
nnected, Yocked out, and tagged “Out of Service.”

(“b)yA lifting magnet removed for repair shall be
bd\"Out of Service.”

discq

tagg

20-3.4.2 Qualifications

Qualifications for operators of below-the-hopk lifting
devices are as follows:
(a) The operator shall be instructed in the yse of the
device by a designated persofi\Instructiong should
include, but not be limited te;.the following:
(1) application of thedjfterf to the load and
handling device, and adjustments, if any, that
lifter to various sizesCer*kinds of loads
(2) instruction’s in any special operations or
precautions
(3) theCmanufacturer’s suggested operating
procedures
(4). condition of the load required for operatfion of the
lifter;. such as, but not limited to, balance, surfade cleanli-
ness, 'flatness, bending, and load thickness
(5) storage of the lifter to protect it from|damage
(6) not exceeding the rated load of the liftihg device
nor the capacity of the hoisting equipment by the
combined weight of the load, the lifting device, and rigging
(7) charging of the lifting magnet bafttery (if
required)
(8) the purpose of indicators, meters, or dlarms on
the lifting magnet
(9) the proper attachment of adapters
device for special load handling
(b) The operator shall demonstrate the 3
operate the lifter as instructed before assumin
sibility for using the lifter.
(c) The operator shall demonstrate an unde
of standard hand signals when applicable.

material-
dapt the

Lo lifting

bility to
b respon-

'standing

20-3.4.3 Responsibilities

While the organizational structure of varioug projects
may differ, the following roles are described|here for
purposes of delineating responsibilities. All re§ponsibil-

(-c) Relieve fluid pressure from all circuits before

loosening or removing fluid power components.

(2) Only designated personnel shall work on equip-
ment when adjustments, repairs, 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.

25

ities Tisted below shall be assigned in the workKsite orga-
nization. (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 equipment
in use.

(18)
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20-3.4.3.1 Responsibilities of the Lifting Device
Owner. The responsibilities of the lifting device owner
shall include the following:

(a) providing alifting device, and all necessary compo-
nents specified by the manufacturer, that meets the re-
quirements of Sections 20-3.2 and 20-3.3 as well as
specific job requirements.

(b) providing all applicable operating instructions.

(c) providing field assembly, and disassembly (if

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
consulting with the owner concerning the possible pres-

and warning decals and placards installed as prescribed
by the lifting device manufacturer.

(d) establishing an inspection, testing, and mainte-
nance prpgram in accordance with Section 20-3.3.

(e) usingdesignated personnel to perform the required
maintengnce, repair, and inspections.

(f) enduring that the lifting device is in proper oper-
ating comdition prior to initial use at the worksite by
the folloyving:

(1) |verifying that all inspections have been
performdd as required by Section 20-3.3

(2) Verifying that the lifting device has the necessary
lifting capacity to perform the proposed lifting operations
in the planned configuration

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

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

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

(j) enduring that conditions that may adversely affect
lifting dejvice operations are addressed. Such ¢onditions
include, but are not limited to, the following:

(1) wind velocity or gusting winds
(2) precipitation

(3) fog

(4) pxtreme temperatures

(5) lighting

(k) adfiressing safety concerns raised by the operator
or other personnel and being responsible if he and a qual-
ified perdon decide te-eVerrule those concerns and directs
lifting dqvice operations to continue. (In all cases, the
manufacfurer’sicriteria for safe operation and the require-
ments of| this-Volume shall be followed.)

applicabie), operation and maintenance iformation,

€nce ol those condrtions.

(c) understanding and applying the informdtion
contained in the lifting device manufacturer’s operpting
manual.

(d) understanding the lifting devicé’s functiond and
limitations as well as its particular operalting
characteristics.

(e) ensuring an inspection is performed prior to g¢very
lift as specified in para. 20:3:3.2.

(f) promptly reporting the need for any adjustmerjts or
repairs to a designated person.

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

(h) not operating the lifting device when physically or
mentally unfit:

(i) ensuring that all controls are in the off or neutral
position,and that all personnel are in the clear bg¢fore
attaching the lifting device.

(G)\not engaging in any practice that will divent his
attention while operating the lifting device.

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

() operating the lifting device’s functions, upder
normal operating conditions, in a smooth and contrplled
manner.

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

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

(o) understanding basic load attachment procedpires.

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

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

will
func-

20-3.4.3.2 Responsibilities of Operators. The
operator 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. Whenever 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

26

]
(r) not lifting stacked loads with a permanent magnet
unless approved by the manufacturer.

20-3.4.4 Lifting Device Operating Practices

(a) All Magnets
(1) Lifting devices shall be operated only by the
following qualified personnel:
(-a) designated persons

(18)
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(-b) trainees under the supervision of a designated
person, the number of trainees permitted to be supervised
by a single designated person, the physical location of the
designated person while supervising, and the type of
communication required between the designated
person and the trainee shall be determined by a qualified
person

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

(-c) The operator shall land any attached load and
release the load before leaving the lifting device. The
operator shall not leave suspended loads unattended.

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

(-e) The operation of the lifter shall be observed
during use. Any deficiency observed shall be examined
by a designated person. If the deficiency constitutes a
hazard, the lifter shall be removed from service and

-d) Inspectors (liftng devices)

(2} Ensure the weight of the load and its approximate
center of gravity have been obtained, provided, or
calcylated.

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

(4) Properly attaching the lifting device to the hook,
shackle, or other load handling device.

(5) The lifter shall be applied to the load in accordance
with|the instruction manual.

(6} Before lifting, the operator shall make sure that
liftet ropes or chains are not kinked and that multiple
part|lines are not twisted around each other.

(7} Verify that the load is well secured and properly
balapced in the lifting device when it is initially lifted.

(8) Care should be taken to make certain the load is
bctly distributed for the lifter being used.

The temperature of the load should not exceed the
mum allowable limits of the lifter.

near the lift.

(-b) The operator shall not switch the magnet to the
“attach” position until the lifting magnet has been placed
in contact with the load to be lifted. Prematurely switching
the magnet to the “attach” position could cause unwanted
materials to be attracted to the lifting magnet.

27

tagged “OUt oI Service. Any indication ol a_npzardous
condition shall be reported to a qualified pgrson for
evaluation.

(-f) Loads shall be guided in such @ manper as to
avoid endangering hands or othét body parfs as the
load is moved, or if it drops.

(-g) When lifting loads that’do not absorb
able flux, use caution to avoid’lifting multiple

(b) Battery Operated.Electromagnets

(1) Before liftingrthe operator should conffirm that
the device indicating correct current flow remajns stable
for a minimum ofy5 sec.

(2) Fora lift of extended duration, the
should observe the device indicating existin
conditions every 5 min.

(3)" The operator should open the venti
before charging the battery.

(c) Electrically Controlled Permanent Magnets. Before
lifting, the operator should check the internal control func-
tion indicator, where applicable, to confirm proper opera-
tion of the lifting magnet.

(d) Manually Controlled Permanent Magnets. Before
lifting, the operator should confirm that th¢ control
handle is in the “attach” position and theg control
handle latch is operating.

(e) Battery Charging of Battery Operated
Electromagnets or Battery Backup Systems

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

(2) Vented wet cell batteries shall be chafged

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

(-b) where personnel are leastlikely to bg
to vented fumes or electrolyte spillage

(3) All batteries shall be charged prior
returned to service according to the recommsg

all avail-
oads.

pperator
b battery

ation lid

exposed

to being
ndations

(4) Eye, hand, ad bdy protection shall be worn
while servicing batteries.

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.
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(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.

(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.

SECTIO

The m

safety pr
tion, the
factors th

nufacturer shall provide operating instructions,
bcautions, and maintenance information. In addi-
manual shall also provide a statement of those
at alter the magnet’s lifting capacity and related

limitatiofs. Several factors known to affect that magnet’s

lifting ca
(a) Lo
lifting m4
load incr
capacity
with load
is a critic
available
reaches
thicknes|

pbacity are noted below.

nd Thickness. The magnetic flux flowing from a
gnet into a load increases as the thickness of the
pases. Consequently, as a lifting magnet’s lifting
s a function of this flux, the lift capacity increases
thickness. For every lifting magnet design, there
h] load thickness where all of the lifting magnet's
flux flows into the load and the lift capacity
maximum. Loads thicker than the critical load
s will not increase the magnet lift capacity

beyond this level. Asloads become thinner than the critical

load thicl
the load
magnet.
(b) Ld
magneti
Consequ

kness, the magnet’s lift capacity diminishes since
cannot transmit all the flux generated by the

ad Alloy. Many alloys of iron do not accept
c flux as easily as do low carbon steels.
ntly, loads of such alloys will not accept-all of

the flux available in the lifting magnet, which reduces
the lifting magnet’s lift capacity.

(c) Load Surface Conditions. Anything that creates an 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. Typical causes of air gaps are: rough
surface finish, paper, dirt, rust, paint, and scale.

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

pacity per (c). The manual shall contain mantfactyrer’s
recommendations pertaining to the maximum [load
dimensions.
(e) Attitude of Load. As the attitudeof the surface gf the
load to which a lifting magnet iS,attached (lifting surface)
changes from horizontal to yettical, the lifting capac]ty of
the lifting magnet is greatly'veduced and becomes dgpen-
dent upon the coefficient of friction of the lifting sugface.
(f) Portion of LiftingyMagnet Face in Contact With Load.
The full face of thedifting magnet must contact the lgad if
the lifting maghet is to achieve maximum capabilit]es.
(g) Load-Temperature. The temperature of the loa¢l can
cause damage to the lifting magnet and, if high engugh,
even change the magnetic characteristics of the Joad.
ConSequently, the manual shall contain the manfifac-
tuker’s recommendations pertaining to operation of the
lifting magnet on loads at temperatures exceeding
normal ambient temperatures.

28
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Chapter 20-4
Remotely Operated Lifting Magnets

SECTION 20-4.1: SCOPE

CHapter 20-4 applies to the marking, construction,
instqllation, inspection, testing, maintenance, and opera-

tion

4.1-1
mag
norn
prox

SEC

20-4
(a]

load
the
mag
the

bf remotely operated lifting magnets (see Figure 20-
). This Chapter applies to remotely operated lifting
hets in areas where people are excluded during
nal operation. This Chapter does not apply to close
mity operated magnets.

FION 20-4.2: MARKING, CONSTRUCTION, AND
INSTALLATION

.2.1 Marking

Rated Load

(1) General Application Lifting Magnets. The rated
of the lifting magnet shall be legibly marked on
ifting magnet or on a tag attached to the lifting
het where it is visible. This marking shall refer to
nstruction manual for information relating to

Figure 20-4.1-1.Remotely Operated Magnetic Lifters

decreasesinrating due to the load surface conditi
ness, percentage of contact with the lifting
temperature, metallurgical composition,ldand d

(2) Specified Application Lifting) Magnets. 'l
load of the lifting magnet shall be\legibly mark
lifting magnet or on a tag attached to the liftin
where it is visible. This marking shall describe th
loads for which this ratingvapplies.

(b) Identification. Remotely operated lifting
shall be provided with identification displa
not limited to, the‘following information:

(1) manufacturer’s name and contact info

(2) serial number (unique unit identifier)

(3). weight of lifting magnet

(4)duty cycle (when applicable)

(5) the cold current (amps) at 68°F (20°
applicable)

(6) the voltage of the primary power s
battery (when applicable)

(7) rated load [see (a)]

on, thick-
magnet,
pflection.
'he rated
bd on the
b magnet
e specific

magnets
ing, but

Fmation

C) (when

upply or

{(a) Remotely Operated Lifting
Electromagnet — Circular

29

(b) Remotely Operated Lifting
Electromagnet — Rectangular
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(8) ASME BTH-1 Design Category B
(9) ASME BTH-1 Service Class
(c) Repaired or Altered Lifting Magnets. Repaired or

altered magnets shall be provided with identification
displaying, but not limited to, the following information:

(1) name and contact information of the repairer or
alterer

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

(3) weight of lifting magnet (if altered)

(b) Electrical Equipment. External power supply, elec-
trical equipment, and wiring for electromagnets shall be in
accordance with ASME BTH-1.

(c) Lifting Magnet Controllers. Lifting magnet control-
lers should have voltage and amperage indicated (when
applicable).

(d) Power Disconnects. Disconnects are not required on
externally powered electromagnets operating from a
120 VAC single-phase power source.

(4) fluty cycle (if altered) (e) Alterations. Lifting magnets may be alterdd or

(5) the cold current or wattage at 68°F (20°C) (if rerated, provided such alterations and the suppofting
altered) structure are analyzed and approved by ‘the lifting

(6) the voltage of the primary power supply or magnet manufacturer or a qualified person/A regated
battery (ff altered) lifting magnet or one whose load-bearing structural

(7) rated load [see (a)] components have been altered shall conform to (§)(3)

(8) ASME BTH-1 Design Category B and be tested in accordance with para. 20-4.3.7.

(9) ASME BTH-1 Service Class (if altered) (f) Slings. When employed/slings shall meet the re-

This rgquirement is not applicable to repairs limited to
replacement of maintenance parts.
(d) Prgduct Safety Labels

(1) Where size and shape of the lifter allow, lifters
shall hav¢ labels affixed to them in a readable position, that
include the appropriate signal word, according to ANSI
7535.4-2011, to bring the label to the attention of the
operator| The label should include cautionary language
identifyihg hazards, methods for accident prevention,
and refer to instruction manuals for additional
informatfon.

(2) Where size or shape of lifting magnet prohibits
the inclugion of all or any such markings, a label shall be
affixed, rpferring user to consult manufacturer’s instruc-
tion manjual for product safety information.

(3) Labels on battery operated lifting magnets shall
provide gdditional cautionary language about operating
when th¢ battery capacity is inadequate,

(4) Labels on externally powered electromagnets
shall confain additional cautionary language against
(-¢) exceeding lifting maghet ‘duty cycle
(-b) disconnecting lifting magnet with power on
(e) Operating Controls. Each control shall be clearly

marked @lescribing resulting motion or function of the
lifter.
20-4.2.2 Construction

(a) Geperal
(1) Buspension Devices. Lifting magnet suspension

quirements of ASME B30.9;
(g) Hooks. When employed, hooks shall meet the re-
quirements of ASME B30.10.
(h) Rigging Hardware. When employed, rigging hard-
ware shall meet the requirements of ASME B30.26

20-4.2.3 Installation

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

(b)* Determine that the external power inputis in agcor-
dance with paras. 20-4.2.2(b) and 20-4.2.2(d), is of the
correctvoltage and amperage, and that the power corjduc-
tors and controls are of adequate rating, and insulated and
protected against accidental interruption or dama

SECTION 20-4.3: INSPECTION, TESTING, AN
MAINTENANCE

20-4.3.1 Inspection Classification

General. All inspections shall be performed by a desig-
nated person. Any deficiencies identified shall be ekam-
ined and a determination made by a qualified personfas to
whether they constitute a hazard, and if so, what addi-
tional steps need to be taken to address the hazargl.

Inspection of slings (ASME B30.9), hooks (ASME
B30.10), rigging hardware (ASME B30.26), or dther
special devices shall comply with the inspection require-
ments in the applicable volume.

devices should meet the lifting magnet manufacturer’s
recommendations.

(2) Lifter Design. The manufacturer shall verify that
remotely operated lifting magnets are in accordance with
ASME BTH-1. Remotely operated lifting magnets shall be
designed to ASME BTH-1, Design Category B (static
strength criteria), and the proper Service Class (fatigue
life criteria) selected for its number of load cycles.

(3) Welding. Welding shall be in accordance with
ASME BTH-1, para. 1-4.6.

30
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(1) New and reinstalled lifting magnets shall be
inspected 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 compo-
nents affected by the alteration or repair, as determined by
a qualified person.
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(b) Inspection Intervals. Inspection procedures for
lifting magnets in regular service are divided into two
general classifications, based upon the intervals at
which the inspections shall be performed. The intervals,
in turn, are dependent upon the nature of the critical
components of the lifting magnet and the degree of
their exposure to wear, deterioration, or malfunction.
The two general classifications are designated as frequent
and periodic, with respective intervals between inspec-

and determination made as to whether they constitute
ahazard. These inspections shallinclude 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.

tion§ as defined below.

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

(-a) Normal service — monthly

(-b) Heavy service — weekly to monthly

(-c) Severe service — daily to weekly

(-d) Special or infrequent service — as recom-
mengled by a qualified person before and after each lift
(2) Periodic Inspection. Visual inspection making
recofds of apparent external conditions to provide the
basig for a continuing evaluation.

(-a) Normal service for equipment in place —
yearly

(-b) Heavy service for equipment in place —
quarterly

(-c) Severe service — monthly

(-d) Special or infrequent service — as recom-
menfed by a qualified person before the first lift and
as difected by the qualified person for any subsequent lifts

20-4

[tgms such as the following shall be inspected for
dampge at intervals as defined in para. 2054.3.1(b)(1),
inclyding observations during operation for any indica-
tionq of damage that might appear between inspections.
A qullified person shall determine.whether any indica-
tion$ of damage constitute,a hazard or will require
mor¢ frequent inspection. Fer-all lifting magnets, inspect

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

(b)) lifting magnet face for foreign materials and
smog@thness, if applicable

(c)] all electrical conductors that are visible without
disagsenibly

(d) cracked housings, welds, and loose bolts

.3.2 Frequent Inspection

{cJ The Ilifting magnet coil shall be tested for ghmic and
ground readings, and compared to manufacturer’s
standards.

(d) Missing or illegible product safety‘labels
by para. 20-4.2.1(d).

required

20-4.3.4 Lifting Magnets-Not in Regular

A lifting magnet that lfas been idle for a pefriod of 1
month to 1 yr shall besinspected in accordapce with
para. 20-4.3.2 before-being placed in service|A lifting
magnet that has been idle for a period of 1 y1| or more
shall be inspected in accordance with para.|20-4.3.3
before being\returned to service.

Use

20-4.3:5 ‘Inspection Records

Dated inspection reports shall be made on critilcal items,
such as those listed in para. 20-4.3.3. Records ghould be
available for each periodic inspection and when fhe lifting
magnet is either altered or repaired.

20-4.3.6 Repairs

Damage disclosed by the inspection requirgments of
Section 20-4.3 shall be corrected according to the proce-
dures outlined in para. 20-4.3.8 before operatipn of the
lifting magnet is resumed, unless a qualified pergon deter-
mines the damage does not constitute a hazard. Repairs of
slings (ASME B30.9), hooks (ASME B30.10), rigging hard-
ware (ASME B30.26), or other special devices shdll comply
with repair requirements in the applicable volumes or
standards.

20-4.3.7 Testing
20-4.3.7.1 Operational Tests

(a) New and reinstalled lifting magnets shall pe tested
by a

(e) missing or illegible operating control markings

(f) for battery operated electromagnets, inspect for
proper level of battery electrolyte and for corrosion of
either the battery posts or connectors

20-4.3.3 Periodic Inspection

Complete inspections of lifting magnets shall be
performed and recorded at intervals as defined in
para. 20-4.3.1(b)(2). Any deficiencies, such as those
listed below, shall be examined by a qualified person

31

qualified person, or a designated person ynder the
cireet i on, 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) latches

(3) stops

(4) switches

(5) any control devices

(6) alarms

(18)
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(7) indicator lights, gages, horns, bells, alarms, poin-
ters, and other warning devices
(b) Altered or repaired lifting magnets shall be tested
by a qualified person, or a designated person under the
direction of the manufacturer or a qualified person. The
test may be limited to the components affected by the
alteration or repair, as determined by a qualified
person with guidance from the manufacturer.
(c) Dated reports of all operational test shall be filed.

in contact with the lifting magnet shall have a surface
finish of 125 pin. (3.2 x 10”2 mm) or better and be flat
within 0.002 in./ft (0.05 mm/30 cm), without exceeding
0.005 in. (0.127 mm) total. The full operating face of the
lifting magnet shall be in contact with the steel plate, which
shall be between 60°F (15°C) and 120°F (50°C). The steel
plate, load cell or other testing device shall be mounted to
allow self-alignment so the load is applied to the magnet
through the magnet’s center of force.

20-4.3{7.2 Load Test

(a) Prjor to initial use, all new, altered, or repaired
lifting magnets shall be tested by a qualified person, or
a designdted person under the direction of the manufac-
turer or 4 qualified person. The rated load for all compo-
nents asspciated with the magnet shall meet the maximum
breakawjy force of the magnet to avoid overload or the
compongnts shall not be included in the test. The test
results shall be recorded confirming the load rating of
the lifting magnet.

(1) Breakaway Force Test

(-¢) General application lifting magnets shall be
required to satisfy the general application lifting
magnet BYreakaway force test.

(-1) Theratedload for permanent magnetlifters
shall be 1¢ss than 33% of the breakaway force measured in
this test.
(-2) The rated load for electromagnet lifters
shall be less than 50% of the breakaway force measured
in this test.

) Specified application lifting magnets shall be
required to satisfy the specified application lifting ntagnet
breakawjy force test.

(-1) Theratedload for permanent magnetlifters
shall be 1¢ss than 33% of the breakaway force'measured in
this test.
(-2) The rated load for electromagnet lifters
shall be less than 50% of the breakaway force measured
in this test.

(2) Design Factor TestRemote operated lifting
magnets [should have an ahnual magnetic design factor
test to verify the magnet meets (1)(-a) or (1)(-b). This
test should be pérformed to the actual breakaway
point of the maghétor may be performed at the calculated
minimun breakaway force. The rated load of lifting hard-
ware assciated with the magnetic design factor test shall

{c) The speciiied application lIiting magnet breakaway
force test shall establish the breakaway forces of thelifting
magnet 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) Battery operated electrontagnets and exterpally
powered electromagnets shall’be 6perated at the mjanu-
facturer’s recommended voltagé and current levels

(e) The test for altered oryrepaired lifting magnetd may
be limited to the componeérits affected by the alteratipn or
repair, as determined by a qualified person with guidance
from the manufacturer.

20-4.3.8 Maintenance

(a) Maintenance Program. A maintenance program
shall bé’established and be based on recommendafions
made by the lifting magnet manufacturer. If a qualified
person determines it is appropriate, the program
Should also include that individual’s additional refom-
mendations based on a review of the lifting magnet gppli-
cation and operations.

(b) Maintenance Procedure

(1) Before adjustments and repairs are started|on a
lifting magnet or its controls, the following precaufions
shall be taken:

(-a) All sources of lifting magnet power shgll be
disconnected, locked out, and tagged “Out of Servige.”

(-b) A lifting magnet removed from servick for
repair shall be tagged “Out of Service.”

(-c) Relieve fluid pressure from all circuits b
loosening or removing fluid power components.

(2) Only designated personnel shall work on equip-
ment when maintenance, repairs, and tests are reqyired.

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

(4) After adjustments and repairs have been made,

pfore

exceed the maximum breakaway load of the magnet to
avoid overload or the lifting hardware shall be
removed. Caution should be applied during the test.
The test shall be performed under the direction of a qual-
ified person.

(b) The general application lifting magnet breakaway
force test shall establish the force required to vertically
remove the lifting magnet from a low carbon, rolled steel
plate of the minimum thickness stated by the lifting
magnet manufacturer. The portion of this plate that is

32

the lifting magnet shall not be returned to service until it
has been inspected according to para. 20-4.3.3.

(5) Dated records of repairs and replacements
should be made.
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SECTION 20-4.4: OPERATION

20-4.4.1 Operators

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

20-4.4.2 Qualifications

Qualifications for operators of below-the-hook lifting

20-4.4.3.1 Responsibilities of the Lifting Device (18)

Owner. The responsibilities of the lifting device owner
shall include the following:

(a) providing a lifting device, and all necessary compo-
nents specified by the manufacturer, that meets the re-
quirements of Sections 20-4.2 and 20-4.3 as well as
specific job requirements.

(b) providing all applicable operating instructions.

(c) providing field assembly, and disassembly (if

€S dI'c d5 fUl‘lUWb.

(a) The operator shall be instructed in the use of the
devige by a designated person before operating the device.
Instijuctions should include, but not be limited to, the
followving:

(1) application of the lifter to the load and material-
handling device, and adjustments, if any, that adapt the
lifter| to various sizes or kinds of loads

(2) instructions in any special operations or
precputions

(3) the manufacturer’s suggested operating
procgdures

(4) condition oftheload required for operation of the
such as, but not limited to, balance, surface cleanli-
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 [the capacity of the hoisting equipment by the
combined weight of the load, the lifting device, and rigging
(7) charging of the lifting magnet battery (if
red)

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

(9) the proper attachment of adaptersto lifting
devige for special load handling

(b) The operator shall demonstrate’the ability to
operpte the lifter as instructed beforé assuming respon-
sibility for using the lifter.

(c] The operator shall dendonstrate an understanding
of stindard hand signals when applicable.

devi

lifteq]
ness

requl

20-4

While the organizational structure of various projects
may|differ, th&following roles are described here for
purposes ofidelineating responsibilities. All responsibil-
ities [listed.below shall be assigned in the worksite orga-
nizafiot~(A single individual may perform one or more of

.4.3 Responsibilities

applicable), operation and maintenance migrmation,
and warning decals and placards installed astpfescribed
by the lifting device manufacturer.

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

(e) usingdesignated personnelto perform thgrequired
maintenance, repair, and inspections.

(f) ensuring that the lifting"device is in proper oper-
ating condition prior to\initial use at the wofksite by
the following:

(1) verifying\that all inspections hajve been
performed as required by Section 20-4.3

(2) verifying that the lifting device has the fecessary
lifting capagity to perform the proposed lifting operations
in the planned configuration

(g). using operators that meet the requiremen
20-4.4.2.

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

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

(j) ensuring that conditions that may adversely affect
lifting device operations are addressed. Such cpnditions
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 and a qual-
ified person decide to overrule those concerns and directs
lifting device operations to continue. (In all dases, the
manufacturer’s criteria for safe operation and th¢ require-
ments of this Volume shall be followed.)

s of para.

these Toles.]

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 equipment
in use.

33

20-4.4.3.2 Responsibilities of Operators. The
operator 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. Whenever 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

(18)
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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
consulting with the owner concerning the possible pres-

(2) trainees under the supervision of a designated
person, the number of trainees permitted to be supervised
by a single designated person, the physical location of the
designated person while supervising, and the 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

ence of tfiose conditions.
(c) understanding and applying the information
in the lifting device manufacturer’s operating

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

(e) performing a Frequent Inspection as specified in
para. 204.3.2.

(f) prqmptly reporting the need for any adjustments or
repairs tp a designated person.

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

(h) nof operating the lifting device when physically or
mentally|unfit.

(i) enduring that all controls are in the off or neutral
position [and that all personnel are in the clear before
attaching the lifting device.

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

(k) tedting the lifting device function controls that will
be used and operating the lifting device only if those func-
tion conffrols respond properly.

() opprating the lifting device’s functions, unider
normal operating conditions, in a smooth and eontrolled
manner.

(m) knowingand following the procedures specified by
the manyfacturer or approved by a qualified person, for
assembly|, disassembly, setting up, and veeving/rigging of
the lifting device.

(n) copsidering all factors known that might affect the
lifting deyice capacity and infoxming the owner of the need
to make pppropriate adjustments.

(o) unfderstanding pasic load attachment procedures.

(p) responding, enly to instructions from designated
persons. [However, the operator shall obey a stop order
at all timles, novmatter who gives it.

(q) enpuring that all personnel shall stay clear of the

{#J Tspectors (l1Ttng devices)

(b) Ensure the weight of the load and its approximate
center of gravity have been obtained, provided, or
calculated.

(c) The lifting device shall not be loaded ih excess jof its
rated load or handle any load for whichyit is not designed.

(d) Properly attaching the lifting-device to the hook,
shackle, or other load handling,device.

(e) The lifter shall be applied'to the load in accordance
with the instruction mantal.

(f) Beforelifting, the operator shall make sure that|ifter
ropes or chains are notkinked and that multiple part[lines
are not twisted around each other.

(g) Verify that/the load is well secured and properly
balanced in.the lifting device when it is initially liffed.

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

(i)\The temperature of the load should not excee
maximum allowable limits of the lifter.

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

(k) The operator shall ensure that the lifting dev
adequately protected from damage during use.

(1) The lifter shall not be used for side pulls or sljding
the load unless specifically authorized by a qualified
person.

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

(n) The operator shall not ride, or allow others tg
loads or the lifting magnet.

(o) The operation of the lifter shall be observed diyiring
use. Any deficiency observed shall be examined by a desig-
nated 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 ghall

be reported to a qualified person for evaluation.
Lia)

1 the

ceis

btore
fator

ride

load.
(r) not lifting stacked loads with a permanent magnet
unless approved by the manufacturer.

20-4.4.4 Lifting Device Operating Practices

(a) Lifting devices shall be operated only by the
following personnel:
(1) designated persons

34
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flux, use caution to avoid lifting multiple loads.

20-4.4.5 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.
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(c) The lifter, when not in use, should be stored at an
assigned location.

(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 20-4.5: INSTRUCTION MANUALS

The manufacturer shall provide operating instructions,

safetyprecautions-andmaintenanceinformationtn-addi
r T

(c) Load Surface Conditions. Anything that creates an 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. Typical causes of air gaps are: rough
surface finish, paper, dirt, rust, paint, and scale.

(d) Load Length or Width. As the length or width of the
load increases, the load begins to deflect and to peel at the
lifting magnet face. This may create an air gap between the

tion,|the manual shall also provide a statement of those
factdrs that alter the lifting magnet’s lifting capacity and
related limitations. Several key factors known to affect the
maghet’s lifting capacity are noted below.

(a) Load Thickness. For every lifting magnet design,
ther¢ is a critical load thickness where all of the lifting
maghet’s available flux flows into the load and the
maghet’s lift capacity reaches maximum. Loads thicker
than| the critical load thickness will not increase the
maghet lift capacity beyond this level. As loads become
thinner than the critical load thickness, the magnet’s
lift dapacity diminishes since the load cannot transmit
all the flux generated by the magnet.

(b) Load Alloy. Many alloys of iron do not accept
magpnetic flux as easily as do low carbon steels.
Congequently, loads of such alloys will not accept all of
the flux available in the lifting magnet, which reduces
the ljfting magnet’s lift capacity.

Toad and the lrting magnet, which reduces the Jifting ca-
pacity per (c). The manual shall contain manufacturer’s
recommendations pertaining to the-maximum load
dimensions for a particular lifting magnet.
(e) Attitude of Load. As the attitudé of the surfhce of the
load to which a lifting magnet is. attached (lifting surface)
changes from horizontal to vertieal, the lifting cqpacity of
the lifting magnet is greatly reduced and becomgs depen-
dent upon the coefficient\offriction of the lifting surface.
(f) Portion of Lifting’Magnet Face in Contact With Load.
The full face of the lifting magnet must contact the load if
the lifting magnetis to achieve maximum capdbilities.
(g) Load Temperature. The temperature of th¢ load can
cause damage to the lifting magnet and, if high enough,
even change the magnetic characteristics of the load.
Conseguently, the manual shall contain the manufac-
turer’s recommendations pertaining to operatipn of the
lifting magnet on loads at temperatures exceeding
normal ambient temperatures.

35
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Chapter 20-5
Scrap and Material-Handling Grapples

SECTION 20-5.1: SCOPE

Chaptgr 20-5 applies to the marking, construction,
installatipn, inspection, testing, maintenance, and opera-
tion of hydraulically operated scrap and material-hand-
ling grapples (see Figure 20-5.1-1).

SECTION 20-5.2: MARKING, CONSTRUCTION, AND
INSTALLATION

20-5.2.1

(a) 1d4
ples shall
informat

1
)
3)
(4)
()
(6)

Marking

ntification. Scrap and material-handling grap-
be marked with, but not limited to, the following
on:
manufacturer’s name and contact information
berial number (unique unit identifier)
brapple weight
rated voltage (when applicable)
bperating hydraulic pressure(s)
rated load

(7) ASME BTH-1 Design Category B

(8) ASME BTH-1 Service Class

(b) Repaired or Altered Grapples. Repaired ©r;altered

scrap an{l material-handling grapples shall be provided
with ideptification displaying, but not<imited to, the

Scrap and material-handling grapples shall be,designed
to ASME BTH-1 Design Category B (static strepgth
criteria) and the proper Service Class (fatigue life critleria)
selected for the number of load cycles:

(b) Welding. Welding shall be in ac€ordance with A
BTH-1, para. 1-4.6.

(c) Electrical Equipment. External power supply, lelec-
trical equipment, and wiring\fof below-the-hook lifters
shall be in accordance withyASME BTH-1.

(d) Grapple Magnets. Lifting magnet construction
comply with para. 20~4.2.2.

(e) Alterations./Grapples may be altered or rerpted,
provided such-modifications are analyzed and apprpved
by the equipment manufacturer or a qualified perspn. A
rerated grapple or one whose components have peen
altered,shall be tested according to para. 20-5.3.7.|New
ratéd capacity shall be displayed in accordance [with
para. 20-5.2.1(b).

(f) Slings. When employed, slings shall meet the re-
quirements of ASME B30.9.

(g) Hooks. When employed, hooks shall meet the re-
quirements of ASME B30.10.

(h) Rigging Hardware. When employed, rigging hard-
ware shall meet the requirements of ASME B30.26

SME

shall

20-5.2.3 Installation

following information:
(1) pame and contact information/of the repairer or (a) The grapple shall be installed in accordance [with
alterer the manufacturer’s instructions.
(2) Yepairer’s or alterer’s unit identification (b) The user shall confirm that the hydraulic flow$ and
(3) grapple weight (if altered) pressures are the same as indicated on the grapple
(4) pperating hydraulic pressure(s) (if altered) nameplate.
(5) fated voltagg (if*altered) (c) Determine thatthe external power inputis in afcor-
(6) fated load<(if altered) dance with para. 20-5.2.2(c), and is of the correct votage
(7) ASME BTH<41 Design Category B and amperage.
(8) ASME-BTH-1 Service Class (if altered) (d) Confirm that the electrical power conductorg and
This|réguirement is not applicable to repairs limited  controls are of adequate rating, and insulated|and
to replaceTment of Taltenance parts. protected against inadvertent interruption or damage.

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

20-5.2.2 Construction

(a) General The manufacturer shall verify that scrap
and material-handling grapples are designed by or
under the supervision of a qualified person. The design
shall be in accordance with ASME BTH-1.
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SECTION 20-5.3: INSPECTION, TESTING, AND
MAINTENANCE

20-5.3.1 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 as to

(18)
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Figure 20-5.1-1 Scrap and Material-Handling Grapples

(d) Magnet Grapple
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whether they constitute a hazard, and if so, what addi-
tional steps need to be taken to address the hazard.

Inspection of slings (ASME B30.9), hooks (ASME
B30.10), rigging hardware (ASME B30.26), or other
special devices shall comply with the inspection require-
ments in the applicable volume.

(a) Initial Inspection

(1) New and reinstalled grapples shall be inspected

prior to initial use to verify compliance with applicable

(c) hydraulic lines

(d) hydraulic cylinders

(e) loose bolts

(f) for combination magnet/grapples, inspect the
lifting magnet per para. 20-4.3.2

(g) for electrohydraulic grapples, inspect all electrical
conductors that are visible without disassembly

(h) missing or illegible operating control markings

a D

provisioffsS of this Volume.
(2) Altered or repaired grapples shall be inspected.
The inspg¢ction may be limited to the components affected
by the alferation or repair, as determined by a qualified
person.
(b) In
grapple
general

kpection Intervals. Inspection procedures for
5 in regular service are divided into two
classifications, based upon the intervals at
which thg inspections shall be performed. The intervals,
in turn, are dependent upon the nature of the critical
components of the grapple and the degree of their expo-
sure to year, deterioration, or malfunction. The two
general classifications are designated as frequent and peri-
odic, with respective intervals between inspections as
defined helow.

(1) Frequent Inspection. Visual examination by the
operator|or other designated persons with records not
required
6
6
(-
(
mended

(2)
records
basis for

(
(

quarterly

(-¢) Severe servicevfor equipment in place —
monthly
(
mended
as directe

1) Normal service — monthly

b) Heavy service — weekly to monthly

') Severe service — daily to weekly

1) Special or infrequent service — as recomi-
by a qualified person before and after eaehlift
Periodic Inspection. Visual inspection ‘making
f apparent external conditions to provide the
a continuing evaluation.

1) Normal service for equipment in place —

yearly

h) Heavy service for equipment in place —

1) Special or-infrequent service — as recom-
by a qualified person before the first lift and
d by the'qualified person for any subsequent lifts

20-5.3.2 Frequent Inspection

Y. Y el [ i
VU7 J.J.25 T TIIUUIL TopTluion

med
5.3.1

Complete inspections of grapples shall be perfor
and recorded at intervals as defined in patra-20-
(b)(2). Any deficiencies, such as thosé listed bdlow,
shall be examined by a qualified personanddeterminption
made as to whether they constitute’a hazard. These
inspections shall include the requirements of para. 20-
5.3.2 and, in addition, items such as the following:

(a) all members, fastenérs; ‘and lifting parts shdll be
inspected for deformatien,wear, and corrosion

(b) hydraulic hose/fittings, and tubing inspectioh

(1) evidence,of leakage at the surface of flexiblefhose
or its junction with metal couplings

(2) blistering or abnormal deformation of the
covering ofithe hydraulic hose

(3) leakage at threaded or clamped joints that cgnnot
be eliminated by normal tightening or recommended
procedures

(4) evidence of excessive abrasion or scrubbir]
the outer surface of a hose, rigid tube, or fitting

(c) hydraulic motors

(1) loose bolts or fasteners
(2) leaks at joints between sections
(3) shaft seal leaks
(4) unusual noises or vibration
(5) loss of operating speed
(6) excessive heating of the fluid
(7) loss of pressure
(d) hydraulic cylinders
(1) drifting caused by fluid leaking across the p
seals
(2) rod seal leakage
(3) leaks at welded joints
(4) scored, nicked, or dented cylinder rods
(5) dented case (barrel)
(6) loose or deformed rod eyes or connecting j
(e) for combination magnet/grapples, inspec

uter

g on

ston

bints
the

Items such as the following shall be inspected for
damage at intervals as defined in para. 20-5.3.1(b)(1),
including observations during operation for any indica-
tions of damage that might appear between inspections.
A qualified person shall determine whether any indica-
tions of damage constitute a hazard or will require
more frequent inspection. For all grapples, inspect

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

(b) pins and bushings
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magnet per para. 20-4.3.3

(f) for electrohydraulic grapples, all electrical compo-
nents, including meters, indicators, and alarms, shall be
tested for proper operation and condition

20-5.3.4 Grapples Not in Regular Use

A grapple that has been idle for a period of 1 month to 1
yr shall be inspected in accordance with para. 20-5.3.2
before being placed in service. A grapple that has been
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