ASME B30.17-2015

(Consolidation of ASME B30.11 and B30.17)

Cranes and Monorails
(With Underhung
Trolley or Brld%g%

Safety Standard foﬂ{fableways,
Cranes, Derricks \F\lmsts, Hooks,
Jacks, and Sllgﬁs

A\Q

AN AMERICAN NATIONAL STANDARD

The American Society of
® Mechanical Engineers



https://asmenormdoc.com/api2/?name=ASME B30.17 2015.pdf

ASME B30.17-2015

(Consolidation of ASME B30.11 and B30.17)

Cranes and Monorails
(With Underhung
Trolley or Bridge)

Safety Standard for Cableways,
Cranes, Derricks, Hoists, Hooks,
Jacks, and Slings

AN AMERICAN NATIONAL STANDARD

%z@ The American Society of

® Mechanical Engineers Two Park Avenue * New York, NY * 10016 USA



https://asmenormdoc.com/api2/?name=ASME B30.17 2015.pdf

Date of Issuance: March 9, 2016

The next edition of this Standard is scheduled for publication in 2020. This Standard will become
effective 1 year after the Date of Issuance

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

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

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

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

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

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

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

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

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

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

in—an-alactranic ratriaval cuctam or othanaica

g

without the prior written permission of the publisher.

The American Society of Mechanical Engineers
Two Park Avenue, New York, NY 10016-5990

Copyright © 2016 by
THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS
All rights reserved
Printed in U.S.A.



https://asmenormdoc.com/api2/?name=ASME B30.17 2015.pdf

FOTeWOrd . oo
Committee Roster

CONTENTS

b50 Standard Introduction
Summary of Changes

Chapter 17-0

Section 17-0.1
Section 17-0.2
Section 17-0.3
Section 17-0.4

Chapter 17-1
Section 17-1.1
Section 17-1.2
Section 17-1.3
Section 17-1.4
Section 17-1.5
Section 17-1.6
Section 17-1.7
Section 17-1.8
Section 17-1.9
Section 17-1.10
Section 17-1.11
Section 17-1.12
Section 17-1.13
Section 17-1.14
Section 17-1.15
Section 17-1.16
Section 17-1.17
Section 17-1.18
Section 17-1.19

Chapter 17-2
Section 17-2.1
Section 17-2.2

Chapter17-3
Sectienn17-3.1
Seétion 17-3.2

Section 17-3.3

Seetion17-3-4

Scope, Definitions, References, and Personnel Competence ...........
Scope of B30.17 ... ook
Definitions .. ... e 0N
References ..o T
Personnel Competence ....................oooiiiiiii Mo

General Construction and Installation..................&0N . . ... ..
Markings ... T
ClearancCes ...
General Construction .............coovvveee O i
Track Switches, Track Openers, and Interlocks{.....................
Vertical Drop or Lift Sections ........... 0N ... .
Cabs — Normal or Skeleton (If Provided) %.........................
Lubrication ............uuiiii i O
Service Platforms (Footwalks) ...z, .ooeiiiiiiiiiii i,
Stops and Bumpers ........ . %N
Rail Sweeps ..o
Guards ... D
Drop Protection ...... .00 .. o
Brakes . ......oooii i
Electrical Equipment™............... ... i
Hoisting Equipment ............... ...
Warning DevicesS .............o i
Installationi. . ..o
Trolley§ (Carriers) ..o
ManUal . ...

Inspection and Testing. ........... .. .. .. . i
Inspection ....... ... ..
Testing ...

Operator Training and Operation ....................................
Operator Training ............ ... ... i

Training for Persons Other Than Crane and Monorail System

Operators ...
Operation ....... ..o

Planned-Engineered-Fifts

Section 17-3.5
Section 17-3.6
Section 17-3.7

Chapter 17-4
Section 17-4.1
Section 17-4.2

Figures
17-0.2-1
17-0.2-2

Signals ... ... ..
Miscellaneous . ....... ...t
Equipment Lockout/Tagout ....................oooiiiiiiiiii..,

Maintenance Training and Maintenance..............................
Maintenance Training ................ .. i
Equipment Maintenance ............. ... ..o i

Examples of Styles of Electrification ...............................
Cab-Operated Crane ...............coiiiiiiiiiiiiiiiiiiiin

iii



https://asmenormdoc.com/api2/?name=ASME B30.17 2015.pdf

17-0.2-3 Cantilever Gantry Crane ...............ccoiiiiiiiiiiiiiiiiiiia.. 8
17-0.2-4 Floor-Operated Cranes ................cccoiuiiiiiiiiiiiiiiananain., 9
17-0.2-5 Gantry Crane .......... ... 10
17-0.2-6 Wall-Supported Jib Crane .................... i 10
17-0.2-7 Portable Gantry Crane (A-Frame) ................. ..ot 11
17-0.2-8 Semigantry Crane ............. ... ... i 11
17-0.2-9 Underhung Bridge Crane With Top Running Trolley ................... 12
17-0.2-10 Drop Section (Lift Section) ........... .. .. ..o i 12
17-0.2-11 Interlocking System for Underhung Crane ............................. 13
17-0.2-12 Example of One Type of Enclosed Track and Support Bracket .......... 13
17-0.2-13 Cab-Operated Trolley ... 14
17-1.14.3-1 Recommended Arrangement of Controllers or Master Switches

(Three-Motion Crane) ...........ooeeeiutmueeei i s 24
17-1.14.3-2 Recommended Arrangement of Controllers or Master Switches

(Four-Motion Crane) ..........oeuueeemmieeennineennnneennnneemid.. 25
17-1.14.3-3 Recommended Arrangement of Controllers (Pendant Push-Buttorl

Station Arrangements) ........... ... ... o 26
17-1.14.3-4 Recommended Arrangement of Controllers (Radio Crane Centrol

Transmitter Lever Arrangements) ....................%0 .. ... ... 26
17-1.18-1 Trolley Wheel Configurations .......................¢. X oo, 27
17-1.18-2 Recommended Trolley Fit ........................O ..ol 28
17-3.5.3-1 Standard Hand Signals for Cranes and Monorails\(..................... 37

iv



https://asmenormdoc.com/api2/?name=ASME B30.17 2015.pdf

FOREWORD

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

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

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

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

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

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

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

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

In case of practical difficulties, new developments, or unnecessary hardship, the administrative
or regulatory authority may grant variances from the literal requirements or permit the use of
other devices or methods, but only when it is clearly evident that an equivalent degree of
protection is thereby secured. To secure uniform application and interpretation of this Standard,
administrative or regulatory authorities are urged to consult the B30 Committee, in accordance
with the format described in the introduction of Section IX, before rendering decisions on disputed
points.
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Safety codes and standards are intended to enhance public safety. Revisions result from commit-
tee consideration of factors such as technological advances, new data, and changing environmental
and industry needs. Revisions do not imply that previous editions were inadequate.

This Edition of B30.17 consolidates the requirements of B30.17-2006 (R2012) and B30.11-2010.
The Volume has been completely revised to incorporate these revisions.

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 December 4, 2015.

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

B30 STANDARD INTRODUCTION

SEC[TION I: SCOPE

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

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

B30Jl Jacks, Industrial Rollers, Air Casters, and

Hydraulic Gantries

B30.21 Lever Hoists

B30.22  Articulating Boom Cranes
B30.23 Personnel Lifting Systems
B30.24 Container Cranes

B30.25 Scrap and MaterialHandlers
B30.26 Rigging Hardwate

B30.27 Material Placement Systems
B30.28 Balance Liftirig Units
B30.29  Self-Erecéting Tower Cranes
B30.30 Ropes”

SECTION®Il: SCOPE EXCLUSIONS

Any exclusion of, or limitations applicabje to the
equipment, requirements, recommendations, ¢r opera-
tions contained in this Standard are established in the

in part

B30  Overhead and Gantry Cranes (Top Running affected volume’s scope.

Bridge, Single or Multiple Girder, Top

Running Trolley Hoist) SECTION lll: PURPOSE
B30p  Tower Cranes
B304  Portal and Pedestal Cranes The B30 Standard is intended to
B30F  Mobile and Locomotive Craned (a) prevent or minimize injury to workers, and other-
B30k  Derricks wise provide for the protection of life, limb, and [property
B30  Winches by prescribing safety requirements
B30B  Floating Cranes and Floating Derricks (b) provide direction to manufacturers, owners,
B30p  Slings employers, users, and others concerned with, of respon-
B30M0 Hooks sible for, its application
B30fl1 Monorails and Underhung Cranes’ (c) guide governments and other regulatorly bodies
B30J12 Handling Leads Suspended From Rotorcraft in the development, promulgation, and enforcement of
B30Jl3 Storage/Retrieval (S/R) Machines and appropriate safety directives

Associated Equipment
B304 Side Boom Tractors SECTION IV: USE BY REGULATORY AGENCIES
B30Jl5 Mobile Hydraulic Cranes .

(withdrawn 1982 — requirements found in These volumes may be adopted in whole

latest revision of B30.5) for goverr}menta% or regulatory use. 1If adopted for gov-
B30.16 _Overhead Hoists (Underhung) eITIMentat use, the references to other national codes
B30.17 Cranes and Monorails (With Underhung Trol- ~ and standards in the specific volumes may be changed

ley or Bridge) to refer to the .C(.)rrespondmg regulations of the govern-
B30.18 Stacker Cranes (Top or Under Running mental authorities.

Bridge, Multiple Girder With Top or Under

Running Trolley Hoist) SECTION V: EFFECTIVE DATE
Egg;g gj;bol \i/v-\ic;}SHook Lifting Devices (a) Effective Date. The effective date of this Volume of

! This Volume is consolidated into B30.17 and will be withdrawn.

the B30 Standard shall be 1 yr after its date of issuance.

2 This Volume is currently in the development process.

(15)
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Construction, installation, inspection, testing, mainte-
nance, and operation of equipment manufactured and
facilities constructed after the effective date of this
Volume shall conform to the mandatory requirements
of this Volume.

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

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

SECTION IX: REQUESTS FOR INTERPRETATION

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

Secretarv-B30 Standard Committece

ments of this Standard after the effective date.

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

SECTION VI: REQUIREMENTS AND

RECOMMENDATIONS

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

SECTION VII: USE OF MEASUREMENT UNITS

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

SECTION VIIl: REQUESTS FOR REVISION

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

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

New] York, N¥Y10016-5990

Requests shiould be in the following format:

)7
ASME Codes and Standards
Two Park Avenue

New York, NY 10016-5990

Requests should be in the following'format:

Volume:  Cite the designation ahd title of the
volume.

Edition: ~ Cite the applicable_ edition of the volume.

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

Question: Phrase the question as a request for af

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

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

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

SECTION X: ADDITIONAL GUIDANCE

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

fied, and trained in the proper operation of the equip-
ment Qﬂ!‘] {'hﬂ hﬁﬂ!qliﬂg nF]nnr]c qﬁY‘if\1|C ]’19’7Q1"AC iﬂf‘ 'lee’

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

Edition: ~ Cite the applicable edition of the volume.

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

Request:  Indicate the suggested revision.

Rationale: State the rationale for the suggested

revision.

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

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

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

(a) the condition of the equipment or material

(b) the loads

(c) the acceleration or speed of the ropes, chains,
sheaves, sprockets, or drums

(d) the type of attachments

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

(f) environmental conditions causing corrosion or
wear

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

The requirements and recommendations provided in
the volumes must be interpreted accordingly, and judg-
ment used in determining their application.

xi
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ASME B30.17-2015
SUMMARY OF CHANGES

Pn]]nunnn nnﬂrr\v:\] hv the ASME B30 Committee and AQ]\/TF' and after nn]n]n‘* rcnncn,n

ASME BSO 17- 2015 was approved by the American Nat1ona1 Standards Institute on
December 4, 2015.

ASME B30.17-2015, retitled “Cranes and Monorails (With Underhung Trolley or Bridge),” includes
revisions throughout for consolidation with the requirements of B30.11. These revisions are
identified by a margin note, (15).

Page Location Change

ix—xi B30 Standard Introduction Updated

1-14 Chapter 17-0 Revised in its entjrety
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SPECIAL NOTE:

The interpretations to ASME B30.17 are_included in this Edition as a separate section for the
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CRANES AND MONORAILS (WITH UNDERHUNG TROLLEY
OR BRIDGE)

SEC[NION 17-0.1: SCOPE OF B30.17

Volume B30.17 includes provisions that apply to the
congtruction, installation, operation, inspection, testing,
and maintenance of hand-operated and power-operated
oveghead cranes and monorail systems with an under-
hung trolley and/or bridge. These cranes and monorail
systems shall support one or more hoists used for verti-
cal ljfting and lowering of freely suspended, unguided
loads, and include top running and underhung bridge
cranes, gantry cranes, traveling wall cranes, jib cranes,
poldr gantry cranes, portable gantries, other cranes hav-
ing the same fundamental characteristics, and monorail
systpms including trolleys (carriers) and end trucks:
Track sections and their support systems for monotail
systems, runways and their support systems for*under-
hung cranes, and runway rails for top running cranes
are glso within the scope of this Volume;

Povisions for similar equipment used-for a special
purppose, such as, but not limited to, honvertical lifting
servjice, lifting a guided load, or(lifting personnel, are
not |ncluded in this Volume.

SEC[FION 17-0.2: DEFINIFIONS

abnormal operating cohditions: environmental conditions
that|are unfavorablé, harmful, or detrimental to or for
the pperation ofithe crane or trolley, such as excessively
higH or low d@mbient temperatures, exposure to weather,
corrpsivefumes, dust- or moisture-laden atmospheres,
and [hazardous locations.

Chapter 17-0
Scope, Definitions, References, and Personnel Competence

braking, mechanical: a method‘ef controlling or feducing
speed by friction.

braking, pneumatic: a method of controlling or powering
a brake by means of compressed gas.

bridge: the part of an overhead crane consistirjg of one
or more girders, trucks, and (if applicable) a driye mech-
anism that carries the trolley(s).

bridge'qirder: a crane member on which a trollely or trol-
leys travel horizontally, mounted between gnd sup-
ported by the end trucks.

bridge travel: the crane movement in a direction parallel
to the crane runway.

bumper (buffer): a device for reducing impact| when a
moving crane or trolley reaches the end of its permitted
travel, or when two moving cranes or trolldys come
into contact. This device may be attached to thie bridge,
trolley, or runway stop.

cab: an operator’s compartment attached to a|crane or
trolley.

cab, normal: an operator’s compartment used fof control-
ling a cab-operated crane or trolley.

cab, skeleton: an operator’s compartment used [for occa-
sional cab operation of, normally, a floor- or| remote-
operated crane or trolley.

carrier: (also known as trolley) a unit that travels on the
bottom flange of a monorail track, jib boom, ¢r bridge
girder to transport a load.

belot-the-hook—tHftngdeviceadevicetsedforattaching
loads to a hoist. The device may contain components
such as slings, hooks, and rigging hardware addressed
by other ASME B30 Volumes or other standards.

brake: a device, other than a motor, used for retarding
or stopping motion by friction or power means.
braking, hydraulic: a method of controlling or reducing
speed by means of displacement of a liquid.

braking means: a method or device used for stopping/
holding motion by friction or power.

chain, load: the load-bearing chain in a hoist.

clamp, hanger: a type of suspension fitting used to sup-
port tracks from an overhead structure which is fastened
to the structure by mechanical means rather than by
welding or direct bolting.

clearance: the distance from any part of the crane to the
nearest obstruction.

collectors, current: contacting devices for conducting cur-
rent from runway or bridge conductors.

(15)
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conductors, bridge: the electrical conductors located along
the bridge structure of a crane that transmit control sig-
nals and power to the trolley(s).

conductors (electrification): the system by which the mov-
ing equipment receives its electrical power (see
Fig. 17-0.2-1).

conductors, runway (main): the electrical conductors
located along a crane runway that transmit control sig-

crane operator, dedicated: an employee whose job is con-
fined solely to the operation of an overhead or gantry
crane.

crane operator, nondedicated: an employee who uses an
overhead or gantry crane as a tool to assist in the per-
formance of his/her regular job.

crane, outdoor: an overhead or gantry crane that operates
outdoors and for which provisions are not available for

nals andrpower tothe crare:

controllef: a device by means of which the operator con-
trols the] speed, acceleration, torque, and/or direction
of motog-driven equipment.

controlles, manual: a controller having all of its basic func-
tions pefformed by devices that are operated by hand.

controllet, spring-return: a controller that, when released,
will return automatically to a neutral (OFF) position.

crane: a [machine for lifting and lowering a load and
moving [it horizontally with the hoisting mechanism
being ar] integral part of the machine.

crane, aufomatic: a crane that, when activated, operates
through|a preset cycle or cycles.

crane, cab-operated: a crane controlled by an operator in
a cab attpched to the crane or trolley (see Fig. 17-0.2-2).

crane, cafitilever gantry: a gantry or semigantry crane in
which the bridge girder(s) or truss(es) extend trans-
versely lpbeyond the crane runway on one or both sides
(see Fig.|17-0.2-3).

crane, dauble-girder: a crane having two bridge girders
mounted between, and supported from, the end:trticks.

crane, flopr-operated: a crane that is controlled by“a means
suspendpd from the crane or trolley, or\from a wall-
mounted station and operated by ai Operator on the
floor or pn an independent platform (see Fig. 17-0.2-4).

crane, gaptry: a crane similar to an'everhead crane, except
that the pridge for carrying the-trolley(s) is rigidly sup-
ported dn two or more legs‘tunning on fixed rails or
other rupway (see Fig.<17-0.2-5).

crane, hdt molten material-handling: an overhead crane
used for| transpotting or pouring molten material.

crane, inferloeking: a crane with an interlock mechanism
on one priboth ends, enabling it to be mechanically

d U C d C, ACU d C C
track for the purpose of transferring a trolley from one
to another.

crane, jib: a fixed crane, usually mounted on a wall or
building column, consisting of a rotating horizontal
boom (either cantilevered or supported by tie rods) car-
rying a trolley or hoist (see Fig. 17-0.2-6).

crane, manually operated: a crane whose travel mechanism
is driven by pulling an endless chain, or by manually
moving the load.

btordge iIl dll dI'ed [‘Ildt provideb proteuion 10 I‘IIC dqrane
from weather conditions.

NOTE: An indoor crane that may operate outdoofsjon’a pefiodic
basis is not classified as an outdoor crane.

crane, overhead: a crane with a movable bridge carrying
a movable or fixed hoisting meehanism and travgling
on an overhead, fixed runway structure |(see
Figs.17-0.2-2,17-0.2-4, and 17:0.2-9 for the types coviered
by this Volume).

crane, pedestal (pillar-jib){ a fixed crane consisting|of a
rotating vertical meriber with a horizontal arm carrying
a trolley and hoist.

crane, polar: 4o overhead or gantry crane that travels on
a circular runway.

crane, portable gantry (A-frame): a crane similar to an ¢ver-
head crane, except that the bridge for carrying theftrol-
ley(s) is rigidly supported on two or more [legs
supported by casters (see Fig. 17-0.2-7).

crane, power-operated: a crane whose mechanism is diven
by electric, pneumatic, hydraulic, or internal combugtion
means.

crane, pulpit-operated: a crane operated from a fixed qper-
ator station not attached to the crane.

crane, remote-operated: a crane controlled by an opefator
not in a pulpit nor in the cab attached to the crane)and
controlled by any method other than a means suspefded
from the crane.

crane, semigantry: a crane with one end of the biidge
rigidly supported on one or more legs that run pn a
fixed rail, and the other end of the bridge supported by
an end truck suspended from an elevated track|(see
Fig. 17-0.2-8).

crane, single-girder: a crane having one bridge girder

crane, underhung: a crane with a single- or multiple-
girder movable bridge carrying a movable or fixed
hoisting mechanism and traveling on the lower flanges
of an overhead runway (see Figs. 17-0.2-4 and 17-0.2-9).

crane, wall: a crane with a jib and hoist, with or without
a trolley, traveling on a runway attached to the sidewall
or building columns.

drift point: a point on a travel motion master switch or
on a manual controller that maintains the brake released
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while the motor is not energized. This allows for
coasting.

drop section: (also known as lift section) a mechanism that
will permit a section of track(s) to be lifted or lowered
out of alignment with the stationary track(s) (see
Fig. 17-0.2-10).

electric baffle: conductors that are wired to cut off electric
power to approaching motor-driven equipment if track

SW1y 7 LT opP O 7 arrcr O ovan a -

fruck: an assembly consisting of the frame and
Is that support the crane girder(s) and allow move-
along the runway.

fixed transfer section: (also known as crossover) a connect-
ing frack with an interlock mechanism on both ends,
moynted between two interlocking cranes, that is used
to transfer a trolley from one bridge to the other.

hanger: a steel rod, together with other fittings, that is
used to suspend the track from the supporting structure.

hazdrdous (classified) locations: locations where fire or
explosion hazards may exist. Locations are classified
depé¢nding on the properties of the flammable vapors,
liquids, or gases, or the combustible dusts or fibers that
may| be present, and the likelihood that a flammable or
compustible concentration or quantity is present (see
ANS$I/NFPA 70).

hoisf: a machinery unit that is used for lifting or lowering
a frgely suspended (unguided) load.

intelocking mechanism: a mechanical device used to lock
togather the adjacent ends of two cranes or'a crane to
a fixpd transfer section or spur track, to pérmit the trans-
fer gf trolleys from one crane or track to the other (see
Fig.|17-0.2-11).

jib bpom: a horizontal cantilever(track for supporting the
trollpy (see Fig. 17-0.2-6).

limifl device: a device that\is)operated by some part or
motjon of a power-drivenhoist, trolley, or bridge to limit
motjon.

load] the total superimposed weight on the load block
or hpok.

load |bar: alead-carrying member between trolleys.

load plocki-the assembly of hook or shackle, swivel, bear-
ing, lsheaves—pins—andframesuspended-by—thehoist

monorail system: a machine for lifting and lowering a
load and moving it horizontally, suspended from a sin-
gle track.

normal operating conditions (of cab-operated cranes or
trolleys): conditions during which a crane or trolley is
performing functions within the scope of the original
design. Under these conditions, the operator is at the
operating control devices and no other person is on the

normal operating conditions (of floor-operatéd’franes or
trolleys): conditions during which a crang) or trolley is
performing functions within the scopelof the original
design. Under these conditions, the operator |is at the
operating control devices that ate)attached to the crane
or trolley, but operated withrthe operator off fhe crane
or trolley, and with no petsoif on the crane o1f trolley.

normal operating conditions (of remote-operated [cranes or
trolleys): conditions-during which a crane or [rolley is
performing functions within the scope of thg original
design. Under these conditions, the operator [is at the
operating control devices that are not attached to any
part of the ¢rane or trolley.

pendant station: controls suspended from the crane
and/or hoist for operating the unit from the floor.

push-button station: an electrical control device cpnsisting
of push-button-operated contacts, in an enclosure used
by the operator for control of the powered mptions of
the crane, carrier, hoist, and other auxiliary equipment.

qualified person: a person who, by possession of a recog-
nized degree in an applicable field or certificafe of pro-
fessional standing, or by extensive knowledge,|training,
and experience, has successfully demonstrated| the abil-
ity to solve or resolve problems relating to thee subject
matter and work.

radio controlled: operated from a radio transmittgr located
at a point not mechanically attached to the devjce being
controlled.

rail: The structural member that supports the|top run-
ning crane or trolley wheels.

rail sweep: a device attached to the crane and lpcated in
front of the crane’s leading wheels to push as}de loose
obstructions.

rope or load chain. This shall include any appurtenances
reeved in the hoisting rope or load chain.

lockout/tagout: the placement of a lock/tag on the energy-
isolating device in accordance with an established
procedure.

master switch: see switch, master.

monorail: a single run of overhead track on which trolleys
travel, including curves, switches, transfer devices, and
lift and drop sections.

rated load: the maximum load designated by the manu-
facturer or qualified person, for which the crane or
monorail system is designed and built.

remote controlled: controlled by a control station located
at a point not mechanically attached to the device being
controlled.

rope: refers to wire rope, unless otherwise specified.

runway: an assembly of rails, tracks, beams, girders,
brackets, and framework on which the crane travels.
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service, heavy: service that involves operation within the
rated load limit that exceeds normal service.

service, normal: service that involves operation with ran-
domly distributed loads within the rated load limit, or
uniform loads of less than 65% of the rated load for not
more than 15% of the time for manually operated hoists,
and 25% of the time for electric or pneumatic-powered
hoists of a single work shift.

track, enclosed: a structural member, generally in the
shape of a rectangular tube, with a continuous slot run-
ning lengthwise along the underside that permits end
trucks or trolley(s) to travel on the interior bottom flange
(see Fig. 17-0.2-12).

track curves: curved sections of monorail track used to
change the direction of trolley travel.

track opener: a section of monorail track arranged to lift

service, SEUTTTSETVITe that Mvolves TToTIIat Ot hcavy ScI-
vice with abnormal operating conditions.

service plitform: a means provided for workers to perform
maintenfince, inspections, adjustments, and repairs of
cranes.

shall: usq of this word indicates that a rule is mandatory
and mugt be followed.

should: use of this word indicates that a rule is a recom-
mendatipn, the advisability of which depends on the
facts in ¢ach situation.

side pull:[the component of the hoist pull acting horizon-
tally when the hoist lines are not operated vertically.

span: thg horizontal distance, center to center, between
runway fails.

splice: a nechanical device used to join the adjacent ends
of track pections.

spur tradk: a fixed track arranged to interlock with an
adjacent|crane girder to permit passage of trolleys from
the spur]track to the crane, and vice versa.

stop: a device to limit travel of a trolley or cranejand
which nprmally does not have energy-absorbing.ability.

support fystem: components whose sole purpese is to
suspend|or support the runway of an underhung crane,
monorail, jib boom, or other equipmerit'system compo-
nents. These support system componeénts include, but
are not limited to, hanger rods, frack hangers, clamps,
sway brgcing, and fasteners.

switch (vglve): a device for making, breaking, or changing
the conrjections in an electric, hydraulic, or pneumatic
circuit.

switch, master: a device that dominates the operation of
contactofs and. auXiliary devices of an enclosed circuit.

switch, master,spring-return: a master switch that, when
released |sazll return anfnm;\Hra”y toa neutral (QEE)

O SwWing out of Hire to rrake arr operning througirwhich
a door may pass.

trolley (carrier): the unit that travels on the loweror upper
flange of the bridge girder and carries the hoist.

trolley, automatic dispatch: a trolley that, when activated,
operates through a preset cycle or ¢ycles.

trolley, cab-operated: a trolley eontrolled by an opefator
in a cab attached to the trolley*(see Fig. 17-0.2-13)

trolley, floor-operated: a-tfolley that is controlled py a
means suspended frof the trolley or crane, or contrplled
from a wall-mounted.-station and operated by an opera-
tor on the floor-ef.on an independent platform.

trolley, hot mbolten material: an overhead trolley usedl for
transporting or pouring molten material.

trolleypower-operated: a trolley whose mechanism is
driven by electric, pneumatic, or hydraulic means

trolley, pulpit-operated: a trolley operated from a fixed
Operator station not attached to the trolley.

trolley, remote-operated: a trolley that is controlled by] any
method other than a means suspended from the trplley
and operated by an operator not in a pulpit nor if the
cab attached to the trolley.

trolley travel: the trolley movement in directions at fight
angles to the crane runway.

unattended: a condition in which the operator of a grane
and/or hoist is not at the operating control deviceg. On
a floor-operated crane, however, if the operating coptrol
devices are within sight of the operator and within a
distance equal to the span of the crane, the crane shpuld
be considered attended.

SECTION 17-0.3: REFERENCES

The following is a list of publications referencdd in

position.

switch, runway disconnect: a switch, usually at floor level,
controlling the main power supply to the runway
conductors.

switch, track: a device with a moving section of track
that can be moved to permit passage of a trolley from
incoming fixed track(s) to outgoing fixed track(s).

track: the structural member that supports the trolley or
crane wheels on underhung systems.

this Volume:

AA ADM-1-2010, Aluminum Design Manual

Publisher: Aluminum Association, Inc. (AA), 1400
Crystal Drive, Suite 430, Arlington, VA 22202
(www.aluminum.org)

ANSI ECMA 15-2010, Specifications for Cable-less
Controls for Electric Overhead Traveling Cranes

ANSI MH27.1-2009, Specifications for Underhung
Cranes and Monorail Systems
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ANSI MH27.2-2009, Specifications for Enclosed Track
Underhung Cranes and Monorail Systems

Publisher: Monorail Manufacturers Association, Inc.
(MMA), 8720 Red Oak Boulevard, Suite 201, Charlotte,
NC 28217 (www.mhi.org/mma)

ANSI/ALI A14.3-2008, Safety Requirements for Fixed
Ladders

Publisher: American Ladder Institute (ALI), 330 North

ASSE 7244.1-2003, Control of Hazardous Energy
Lockout/Tagout and Alternative Methods

Publisher: American Society of Safety Engineers (ASSE),
520 N. Northwest Hwy, Park Ridge, IL 60068
(www.asse.org)

ASTM E2349-12, Standard Practice for Safety
Requirements in Metal Casting Operations: Sand
Preparation, Molding, and Core Making; Melting and

Wabash, Chicago, IL 60611
(www.americanladderinstitute.org)

AN$I/ASCE 7-10, Minimum Design Loads for Buildings
and Other Structures

Publisher: American Society of Civil Engineers (ASCE),
1401 Alexander Bell Drive, Reston, VA 20191-4400

(Www.asce.org)

ANS$I/AWS D1.1/D1.1M:2010, Structural Welding
Cpde — Steel

ANS$I/AWS D14.1-2005, Specification for Welding of
Industrial and Mill Cranes and Other Material

Hpndling Equipment

Publlisher: American Welding Society (AWS), 8669
NW 36 Street, No. 130, Miami, Florida 33166-6672
(Www.aws.org)

AN$I/NEMA Z535.1-2006, Safety Colors

ANS$I/NEMA Z535.3-2011, Criteria for Safety Symbols

AN$I/NEMA 7535.4-2011, Product Safety Signs and
Lgbels

Publlisher: National Electrical Manufacturers
Association (NEMA), 1300 North 17th Street,Rosslyn,
VA 22209 (www.nema.org)

ANS$I/NFPA 70-2011, National Electtical Code

Publisher: National Fire Protectiofi Association (NFPA),
1| Batterymarch Park, (Quincy, MA 02169
(www.nfpa.org)

ASME B30.9-2010, Slings

ASME B30.10-2009, Hooks

ASME B30.16-2007«Overhead Hoists (Underhung)
ASME B30.20-2013) Below-the-Hook Lifting Devices

Pubflisher: <he American Society of Mechanical
Engineers (ASME), Two Park Avenue, New York, NY
10016=5990 (www.asme.org)

PU ulr il 15, dl lL‘{ C}Cal lil 15 dl l\Jl ril libl lil l5
Publisher: American Society for Testing and Materials
(ASTM International), 100 Barr Harbor'Drive| P.O. Box
C700, West Conshohocken, PA 19428 (Www.4stm.org)

CMAA Specification No. 74-2009, Specifications for Top
Running and Under Runnifig-Single Girdet Electric
Overhead Traveling Cranés Utilizing Under [Running
Trolley Hoist

Publisher: Crane Manufacturers Association of America,
Inc. (CMAA), 8720,Réd Oak Boulevard, Charlotte, NC
28217 (www.mhi.org/cmaa)

ISO 7000:2032, Graphical symbols for use oh equip-
ment = Registered symbols
ISO 7296-1:1991, Cranes — Graphic symbols 4 Part 1:
General
Publisher: International Organizatiqn  for
Standardization (ISO), Central Secretariat, Chemin de
Blandonnet 8, Case Postale 401, 1214 Vernier| Geneva,
Switzerland (www.iso.org)

Steel Construction Manual, 14th ed., 2011
Publisher: American Institute of Steel Congdtruction
(AISC), One East Wacker Drive, Suite 700, [Chicago,
IL 60601 (www.aisc.org)

SAE Z726.1-1996, Safety Glazing Materials for] Glazing
Motor Vehicle Equipment Operating gn Land
Highways — Safety Standard

Publisher: Society of Automotive Enginedrs (SAE
International), 400 Commonwealth Drive,|Warren-
dale, PA 15096 (www.sae.org)

SECTION 17-0.4: PERSONNEL COMPETEN(CE

Persons performing the functions identifiedl in this
Volume shall meet the applicable qualifying criteria
stated in this Volume and shall, through educatipn, train-

ASSEATZ64.T-2007, Safety Requirements for Workplace
Walking/Working Surfaces and Their Access;
Workplace Floor, Wall and Roof Openings, Stairs and
Guardrails Systems

ing, experience, skill, and physical fitness, as necessary,
be competent and capable to perform the functions as
determined by the employer or employer’s
representative.
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Fig. 17-0.2-1 Examples of Styles of Electrification

(a) Single Conductor (Bottom Entry) (b) Single Conductor (Side Entry)

(c) Festooned Flat Cable

{e), Multi-Conductor Enclosed Bar (f) Cable Reel
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Fig. 17-0.2-2 Cab-Operated Crane

«— Bridge girder

Outrigger beam t Operator’s cab

(a) Fixed Cab

Bridge girder
/ [Crane trolley

End truck 5 o

Stop trolley f

(b) Traveling Cab
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Fig. 17-0.2-3 Cantilever Gantry Crane
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Fig. 17-0.2-4 Floor-Operated Cranes
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Fig. 17-0.2-5 Gantry Crane
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Fig. 17-0.2-6 Wall-Supported Jib Crane
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Fig. 17-0.2-7 Portable Gantry Crane (A-Frame)

Fig. 17-0.2-8 Semigantry Crane

/ Bridge-girder

Gantry leg

Trolley stop

11
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Fig. 17-0.2-9 Underhung Bridge Crane With Top Running Trolley

Fig. 17-0.2:10 Drop Section (Lift Section)

T To lifting means T
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12
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Fig. 17-0.2-11 Interlocking System for Underhung Crane

Interlock

L

rvi
/ / Bridge girder
Bridge girder
L 4uii
Runy ’

>4

Fig. 17-0.2-12 Example of One Type of Enclosed Track and Support Bracket
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Fig. 17-0.2-13 Cab-Operated Trolley
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Chapter 17-1
General Construction and Installation

SECTION 17-1.1: MARKINGS.

(b) FElectrical control enclosure warning labels shall

17-1.1.1 Cranes

(a) The rated load shall be marked on each side of
the ¢rane, and if the crane has more than one hoisting
unit} each hoist shall have its rated load marked on the
hois} or its load block so that the rated load marking
shal] be legible from the ground or floor.

(b) The crane shall be marked with manufacturer’s
iderftification information on a plate or label attached
to the crane, as follows:

(1) name and address of manufacturer
(2) manufacturer’s unique identifier such as serial
nunjber

17-1.1.2 Monorails

The rated load of the monorail should be marked on
the monorail and, if marked, shall be legible from the
groynd or floor.

17-1.1.3 Hoists

(a) The rated load of each hoist shall be marked in
accdrdance with ASME B30.16.

(b If there is more than one hoisting unit, each hoist
shal] have an identification marking on the hoist or trol-
ley it or its load block (e.g., #1 and#2, A and B, North
and [South, etc.) and shall be legible’from the ground or
floof. These markings shall also appear on the controllers
used by the operator to(indicate the controllers that
opetate each hoist.

17-1.1.4 General-Markings

Djrectionalwmarkings (i.e., North, South, East, and
Wes}; Forwardrand Reverse; or Left and Right) shall be
proyided on the equipment or facility. These markings
shal] be.legible to the operator and consistent with the

be in compliance with ANSI/NEMA Z535.4%nfd ANSI/
NFPA 70 and shall include, but not be dimited, to the
following:
(1) Disconnect power and logkout/tagouf discon-
necting means before removingreoyer or servicing this
equipment.
(2) Do not operate witheut cover in placg.

(c) All control panels ‘and any other electricphl equip-
ment, such as switchboards and panelboards| that are
likely to require inspeéction, adjustment, servjicing, or
maintenance while energized, shall be marked to warn
of potential electric arc flash hazards. The marKing shall
be located(as ‘to be clearly visible to personnpl before
inspection, adjustment, servicing, or maintenarjce of the
equipment.

17-1.1.7 Controls

(a) Each controller shall be legibly marked tg
the function and direction of movement.

(b) In locations or areas where multiple sygtems are
used, the arrangement of control markings for|function
and directions should be the same for all cfane and
monorail systems in that location or area.

indicate

SECTION 17-1.2: CLEARANCES

17-1.2.1 Clearance From Obstruction

(a) Clearance shall be maintained between the crane
or monorail systems and any potential obstrugtions, as
well as cranes operating at different elevation(f), under
all operating conditions. In the design of new ¢ranes or
monorails, all factors that influence clearance} such as
wheel float, truss sag, bridge or trolley skewing, or trol-
ley positions and configurations, shall be congidered.

(b) Where passageways or walkways are proyvided on
the structure supporting the crane, obstructipns shall

d' do £ b Lo ) b 11
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17-1-1.5 Trolleys

The rated load, the equipment manufacturer’s name,
and the model or serial number shall be marked on each
trolley.

17-1.1.6 Warnings

(a) Hoist warnings are to be in accordance with
ASME B30.16 and legible from the operating location.

15

not be placed so that personnel will be jeopardized by
movements of the crane.

17-1.2.2 Clearance Between Parallel Cranes

(a) If the runways of two non-interlocking cranes are
parallel and there are no intervening walls or structures,
clearance shall be provided and maintained between the
two cranes.

(b) Where multiple cranes on parallel runways are
designed for interlocking transfer of the trolley(s), means

(15
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shall be provided to maintain clearance between the
cranes so that the interlocking ends of the crane girders
(1) do not strike each other when passing
(2) do not strike a fixed interlocking crossover or
spur track

17-1.2.3 Clearance at Curves

Clearances shall be provided at the curves of a mono-
rail system to allow for the swing of the load when

Aluminum Design Manual, or applicable design manual
or standard for the material used.

17-1.3.3 Foundations and Anchorage

(a) Every outdoor crane shall be provided with a
means to secure the crane against a wind pressure of
30 Ib/ft? (1.436 kPa). Parking brakes may be considered
to provide minimum compliance with this rule.

negotiating the curve. The amount of clearance shall
be determined by giving due consideration to the size,
weight, ind speed of the trolley and the radius of the
track cufve.

SECTION 17-1.3: GENERAL CONSTRUCTION
17-1.3.

(a) Crpne runways, monorails, support systems, and
supporting structures shall be designed to withstand
the load$ and forces imposed by the cranes and trolleys.
Steel crgne runways and supporting structure should
conform| to the design parameters as specified in the
applicablle Steel Construction Manual.
structure shall be free from excessive vibra-
tions unfer normal operating conditions.

(c) If 'beams are to be used for the runway, monorail,
or jib bqom, Section 3 of CMAA Specification No. 74
should He considered for design purposes.

(d) Rails shall be level, straight, spliced, and spaced
to crane [span within recommended tolerances as speci-
fied in OQMAA Specification No. 74, or within tolerances
specified by the crane manufacturer or a(ualified
person.

(e) Where curves are required, special.design will be

Crane Runways and Monorail Tracks

(f) Where change in elevation of the' track is required,
special design will be necessary.

17-1.3.

(a) Tracks shall be fastened to a supporting structure
by mear}s of a support/system.

(b) H4nger rods shall be installed plumb within the
manufadturer?s._tolerances.

(c) Where-miultiple hanger rods are used at a suspen-
sion point, €onsideration should be given to the unequal

Track Supports

(b) Where wind forces are specified to be in excess of
30 Ib/ft* (1.436 kPa), special anchorages such as latches
or tie downs at the home position or remotely opetfated
rail clamps for all positions to supplement the priary
braking system shall be provided (ANSI/ASCE 7 jmay
be used as a reference for this condition).

(c) Rail clamps should only be@pplied when the drane
is not in motion.

(d) When rails are used.for anchorages, they shdll be
secured to withstand the fesultant forces applied by the
rail clamps. If the clamps act on the rail, any proje¢tion
or obstruction in the.clamping area shall be avoidgd.

(e) Other tharrportable gantries, a wind speed indicat-
ing device shall*be provided for cranes used outdpors.
The devicé:should be mounted on the crane or the grane
runway *structure and shall give a visible and audlible
alarm(4o the crane operator at a predetermined yind
speed. A single wind speed indicating device may gerve
as‘an alarm for more than one crane.

17-1.3.4 Cranes and Monorail Systems

Cranes and monorail systems should conform t¢ the
minimum design parameters as specified in the Manual
of Steel Construction, CMAA Specification No| 74,
ANSI MH27.1, or ANSI MH27.2, as applicable.

17-1.3.5 Welded Construction

Welding procedures and welding operator qualifica-
tions to be used on load-sustaining members shalll be
in accordance with ANSI/AWS D1.1/D1.1M, except as
modified by ANSI/AWS D14.1. Where special stedls or
other materials are used, the manufacturer or qualffied
person shall provide welding procedures. Field welding
of track supports shall be in accordance with AINSI/
AWS D1.1/D1.1M.

load induced in the rods.

(d) Means shall be provided to restrain the track
against damaging lateral and longitudinal movement.

(e) Where the track is suspended from hanger rod
assemblies, restraining means shall be provided to pre-
vent the hanger rod nuts from backing off the hanger
rods.

(f) All track and track supports shall conform to the
minimum design parameters as specified in ANSI
MH27.1, ANSI MH27.2, Steel Construction Manual, the

16

17-1.3.6 Modifications

Cranes and monorail systems may be modified or
rerated, provided such modifications and the support-
ing structure are analyzed by a qualified person or man-
ufacturer of the equipment. A rerated system or one
whose load-supporting components have been modified
shall be tested in accordance with Section 17-2.2. The
new rated load shall be displayed in accordance with
Section 17-1.1.
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SECTION 17-1.4: TRACK SWITCHES, TRACK
OPENERS, AND INTERLOCKS

17-1.4.1 Track Switches

(a) Track switches shall be constructed and installed
to maintain alignment with incoming and outgoing
tracks. Control chains or ropes for hand-operated track
switches, push buttons for electrically operated track
switches _and npprafnr—r‘nhh‘nﬂpd valves for I‘mpnmnfir‘

SECTION 17-1.5: VERTICAL DROP OR LIFT
SECTIONS

17-1.5.1 Trolley Passage

Vertical drop or lift sections shall maintain alignment
of the fixed tracks and the movable tracks to enable the
passage of a trolley.

17-1.5.2 Trolley Run-Off Protection

or hydraulically operated track switches shall be located
withlin reach of the operator.

(b} Stops shall be provided as an integral part of the
switch to protect the end of an incoming track when
the gwitch track is not aligned with the incoming track.

(c) Track switches should not be capable of being
shiffed with a trolley on the movable track. Means shall
be grovided to prevent a trolley on the movable track
from running off the movable track when it is not aligned
with an outgoing track.

(d) Means shall be provided to hold the movable
franje in a stationary position during passage of trolleys
through the track switch.

(e} Electric baffles shall be provided on track switches
and [incoming tracks on systems with cab control, auto-
matjc dispatch trolleys, or molten material trolleys as
reqyired in ASTM E2349. Baffles shall prevent trolley
contact with the end of an incoming track when the
switch track is not aligned with the incoming track
Baffles shall also prevent the trolley from interfering
witl} a trolley on an adjacent track.

17-1.4.2 Stops at Track Openers

Stpps shall be provided to prevent athoist/trolley from
runiing off either of the open ends of the track when
the fnovable section is not in aligiiment with the track.

17-1.4.3 Interlocks

(a) Interlocking mechahisms for transfer and inter-
lockjng cranes shall“maintain alignment of the bridge
girdpr(s) with spur tracks, fixed transfer sections, or
bridge girder(s).of interlocking cranes operating on adja-
cent[runways to permit the transfer of a trolley from one
to the other.

(b)_Stops shall be an integral part of the interlock

Means shall be provided to prevent a trolley from
running off either end of the movable traek-When the
movable track is not in alignment with-the fixqd tracks.

17-1.5.3 Stops

Stops shall prevent a trolley fsom running off|the open
ends of the fixed tracks whémthe movable track is not
in alignment with the fixéd tracks.

17-1.5.4 Electric Baffles

Electric baffles shall be provided on fixed andjmovable
tracks on systems'with cab-operated trolleys, automatic
dispatch trolléys, or molten material trolleys. They shall
limit trolley”travel when the movable track |s not in
alignment with the fixed track.

SECTION 17-1.6: CABS — NORMAL OR SKELETON
(IF PROVIDED)

17-1.6.1 Cab Location and Internal Arrangenjent

(a) The general arrangement of the cab and |the loca-
tion of the control and protective equipment should be
such that all operating control devices are within reach
of the operator when facing the area to be s¢rved by
the load block or while facing in the direction|of travel
of the cab.

(b) The arrangement of the cab should allow fhe oper-
ator to view the load block in all positions. When physi-
cal arrangements obscure the operator’s vjiew, the
operator shall be aided by other means such ag, but not
limited to, closed circuit TV, mirrors, radio, tdlephone,
or a signalperson.

(c) The cab shall be clear of all fixed structures within
its area of movement.

(d) The clearance of the cab above the working floor
or passageway should be not less than 7 ft (2.1 nt), except

when operations require dimensions that are le$s. In this

mechanism. When bridge girders and spur tracks or
fixed transfer sections are aligned and interlock mecha-
nisms are engaged, stops shall be in the open position
to permit transfer of a trolley from one track, bridge
girder, or section to the other. When bridge girders and
spur tracks or fixed transfer sections are not aligned, or
interlock mechanisms are disengaged, stops shall be in
the closed position and shall prevent trolleys from roll-
ing off the end of spur tracks, transfer sections, or bridge
girders.

17

case, precautions shall be taken during the operation of
the crane or trolley to keep personnel and other obstruc-
tions clear of the low overhead cab.

17-1.6.2 Cab Construction

(1) Where the cab operates on a single track, the cab
may be mounted on a separate trolley or can be an
integral part of the hoist trolley. On double-girder cranes,
the cab shall be rigidly attached to the trolley or the
crane to minimize swing.


https://asmenormdoc.com/api2/?name=ASME B30.17 2015.pdf

ASME B30.17-2015

(b) If an integral outside platform is provided, the
door (if provided) shall slide or open outward.

(c) In the absence of an outside platform, the door, if
provided, shall open inward or slide and shall be self-
closing. It shall be equipped with a positive latching
device to prevent inadvertent opening.

(d) The width of a doorway shall have a clear opening
of no less than 18 in. (460 mm).

(e) A trap door, if provided above the cab or in the

17-1.6.7 Egress

A means of egress from cab-operated cranes or trolleys
shall be provided to permit evacuation under emergency
conditions.

SECTION 17-1.7: LUBRICATION

If lubrication is required, accessible means for lubrica-
tion-should be Pw‘nrir]nr‘]

cab roof{shall have a clear opening of no less than 24 in.
(610 mm{) on each side. There should be no obstructions
to prevept complete opening of the trap door.

(f) Gdard railings and toeboards shall be in compli-
ance with ASSE A1264.1.

(g) Ouwtdoor cabs should be enclosed. All cab glazing
shall b¢ safety glazing material as defined in
ANSI/SAE 726.1.

(h) THe cab construction shall offer protection from
falling objects, if this possibility exists. The protection
shall sypport a minimum static load of 50 1b/ft?
(2.4 KPal.

(i) If the cab of a molten material crane is exposed to
or near fheat, it shall be provided with the following
protectign as determined by a qualified person:

(1) h heat shield located between the cab and heat
source

(2) p floor insulated with heat-resistant material

(3) phielded or heat- and spatter-resistant clear pan-
els or hept screens, where required, to provide operator
vision and protection

(4) windows with metal sash and heat-resisting
safety glazing material, as defined in ANSI/SAEZ26.1

(5) materials that will not propagate combustion
or rekinglle

Access to Cab

to the cab shall be by & fixed ladder, stairs, or
platform requiring no step overahy gap exceeding 12 in.
(305 mn}). Fixed ladders shall' be in conformance with
ANSI/ALI A14.3.

17-1.6.3

Acces

17-1.6.4 Toolbox

If a re¢eptacléis.provided for the stowing of tools and
oil cans, it shall be made of a noncombustible material
and shdll\be fastened in the cab or on the service

SECTION 17-1.8: SERVICE PLATFORMS
(FOOTWALKS)

17-1.8.1 Construction of Service Platforms

Service platforms, when provided with or addqd to
the crane, and attached to thé,crane, shall conformn to
the following requirements:

(a) The dimension of the'working space in the veftical
direction from the flpor{surface of the platform tq the
nearest overhead, obstruction shall be a minimuin of
48 in. (1.22 m) atthe location where a person is|per-
forming a fungtion while on the crane. Overhead plat-
form clearance should be a minimum of 7§ in.
(1 980 mmm)» Where overhead clearance is less than 78 in.
(1 980mm), see para. 17-4.2.3(a)(10).

(b)\Service platforms shall have a clear passagg¢way
atleast 18 in. (457 mm) wide, except at the bridge qrive
mechanism, where not less than 15 in. (380 mm) of flear
passageway shall be allowed.

(c) The dimension of the working space in the direc-
tion of access to live (energized) electrical parts thdt are
likely to require examination, adjustment, servicing, or
maintenance while energized, shall be a minimufn of
30 in. (762 mm).

(d) The door(s) of electrical control cabinets 5
either open at least 90 deg or be removable.

(e) Service platforms shall be designed to sustg
distributed load of at least 50 1b/ft? (2.4 kPa).

(f) Service platforms shall have a slip-resistant wWalk-
ing surface.

(g) Service platforms shall be provided with ghard
railings and toeboards.

(1) Guard railings and toeboards shall be in cothpli-
ance with ASSE A1264.1.
(2) Guard railings shall be at least 42 in. (1 065

hall

in a

nm)

platform:

17-1.6.5 Fire Extinguisher

A portable fire extinguisher, with a basic minimum
extinguisher rating of 10 BC, shall be installed in the cab.
17-1.6.6 Lighting

Cab lighting, either natural or artificial, shall provide
a level of illumination that enables the operator to
observe the operating controls.

18

high and provided with an intermediate railing.

SECTION 17-1.9: STOPS AND BUMPERS

17-1.9.1 Runway Stops

(a) Stops shall be provided to prevent motion beyond
the limits of travel of the bridge.

(b) Stops shall be provided at open ends of tracks,
interlocking crossovers, track spurs, track openers, and
track switches.
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(c) Stops shall engage the bumper or bumper pads
mounted on a power-driven bridge and withstand the
forces applied to the bumpers.

(d) On a hand-operated bridge, the stops should
engage parts of the crane other than the wheel. If a stop
engages the tread of the wheel, its height shall be no
less than the radius of the wheel.

17-1.9.2 Trolley Stops

17-1.9.4 Trolley Bumpers

(a) A power-operated trolley shall be provided with
bumpers or other automatic means providing equivalent
effect.

(b) Trolley bumpers shall have the following mini-
mum characteristics:

(1) energy-absorbing (or energy-dissipating)
capacity to stop the trolley when traveling with power
off in either direction ata cpppﬂ of at least 50% of rated

(a
the

Stops shall be provided to prevent motion beyond
imits of travel of the trolley.

(b} Stops shall be provided at open ends of tracks,
inteflocking crossovers, track spurs, track openers, and
track switches.

(c) Stops shall engage the bumper or bumper pads
motnted on a power-driven trolley and withstand the
forces applied to the bumpers.

(d) On a hand-operated trolley, the stops should
engdge parts of the trolley other than the wheel. If a
stop| engages the tread of the wheel, its height shall be
no less than the radius of the wheel.

17-1

(a) A power-operated bridge shall be provided with
bumnipers or other automatic means providing equivalent
effegt.

(b) Bridge bumpers shall have the following mini-
murh characteristics:

(1) energy-absorbing (or energy-dissipating)
capqcity to stop the bridge when traveling with power
off ih either direction at a speed of at least 40%j.of rated
load speed

(2) capability of stopping the bridge (but not the
block or lifted load) at a rate of deceleration not
ceed an average of 3 ft/ sec’ (09im/s?) when travel-
with power off in either direction at 20% of rated
speed

(3) design and installdtion with a means of
retajning the bumper dn)case of broken or loosened
moynting connections

(c) Multiple power-operated bridges operating on the
samp runway shall’have contact bumpers that meet the
reqdirements of para. 17-1.9.3(b)(2).

(d) Consideration should be given to providing
bunfpersWwith greater capacity for energy absorption (or
enetgV dissipation) than that specified in para.

.9.3 Bridge Bumpers

load
to ey
ing

load

load speed

(2) capability of stopping the trolley(not ihcluding
load block and lifted load) at a rate of'deceleration not
to exceed an average of 4.7 ft/se¢®\(1.4 m/$*) when
traveling with power off at one-third of rated lopd speed

(3) a design and installation with a means of
retaining the bumper in,case of broken or loosened
mounting connections

(c) Multiple power-operated trolleys operati
same bridge shall Ravé contact bumpers that
requirements of para. 17-1.9.4(b)(2).

(d) Consideration should be given to pjoviding
bumpers with'greater capacity for energy absotption (or
energy dissipation) than that specified |n para.
17-1.9:4(b)(1) and providing trolley end stops ith cor-
responding increased strength when any of thp follow-
ing’conditions are present:

(1) trolley has a maximum speed of 15(
(46 m/min) or greater

(2) trolley is on a remote-operated crane

(3) trolley is on a pulpit-operated crane

(4) location of the trolley end stops is obdcured or
uncertain

(5) crane is a cab-operated crane

hg on the
meet the

ft./min

SECTION 17-1.10: RAIL SWEEPS

(a) Bridge truck rail sweeps shall be providedl in front
of the leading wheels on both ends of top running bridge
end trucks.

(b) Trolley rail sweeps shall be provided in| front of
the leading wheels on both ends of top running trolleys.

(c) The rail sweep shall clear the rail of objedts on the
runway that, if they came into contact between the wheel
and rail, could cause damage to the wheel or derail the
wheel.

(1) Clearance hetween the top surface o

the rail

17-1.9.3(b)(1) and providing bridge end stops with cor-
responding increased strength when any of the follow-
ing conditions are present:

(1) crane has a maximum bridge speed of
320 ft/min (100 m/min) or greater

(2) crane is a remote-operated crane

(3) crane is a pulpit-operated crane

(4) location of the runway end stops is obscured or
uncertain

(5) crane is a cab-operated crane

19

head and the bottom of the sweep should not exceed
%6 in. (5 mm).

(2) Clearance between the vertical inside surfaces
of the sweep should be equal to the wheel tread width
plus % in. (10 mm) and clearance should be evenly
spaced on each side of the wheel tread width.

(d) Onbridge crane end trucks, the sweep shall extend
below the top surface of the rail head, for a distance no
less than 50% of the thickness of the rail head on both
sides of the rail head.
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(e) On top running trolleys, the sweep shall extend
below the top surface of the rail head for a distance no
less than 50% of the thickness of the rail head on both
sides of the rail head.

(f) On gantry crane end trucks, when the rail head is
located above the pavement or ground level, the sweep
shall extend below the top surface of the rail head for
a distance not less than 50% of the thickness of the rail
head on both sides of the rail head.

drive frictional characteristics that will provide the fol-
lowing stopping and holding functions, under condi-
tions where the rails are dry and free of snow and ice:

(1) torque capability to stop trolley travel within a
distance in ft (m) equal to 10% of rated load speed in
ft/min (m/min), when traveling at full speed with rated
load and with the power off

(2) torque capability to prevent horizontal motion
of the trolley against a horizontal force equal to 1% of

GUARDS
1 Guards for Moving Parts

SECTION 17-1.11:
17-1.11

(1) Exposed moving parts such as gears, set screws,
projectirfg keys, chains, chain sprockets, and reciprocat-
ing components that constitute a hazard under normal
operating conditions shall be guarded.

(b) Eakh guard shall be capable of supporting 200 Ib
(90 kg) without permanent deformation, unless the
guard is| located where it is not probable for a person
to step qn.

17-1.11

(a) If {t is possible for hoisting ropes to foul or chafe
on adjacent parts of the crane under normal operating
conditiops, guards shall be installed to minimize dam-
age to the rope.

(b) Alguard shall be provided to prevent contact
betweer] bridge or runway conductors and hoisting
ropes, if they can come into contact under normadl
operatinjg conditions.

2 Guards for Hoisting Ropes

SECTION 17-1.12: DROP PROTECTION

(1) Mgans shall be provided to limit the:drop of bridge
end trucks to 1 in. (25.4 mm) in case of' wheel, axle, or
load bar|failure. Drop protectionAfor-dnderhung bridge
end trucks shall be located on/beth sides of the track to
provide |central loading of the track about the vertical
axis if failure occurs.

(b) Mé¢ans should béprovided to limit the drop of a
trolley im case of wheel, axle, or load bar failure. Drop
protectign, if provided, shall limit the drop of a trolley
to 1 in. (5.4 mmy)“and shall be located on both sides of
the tracl toprovide central loading of the track about
the vertical’axis if failure occurs.

the combined weight of the trolley, hoist, and ratéd [load
when the trolley is in a parked condition

(b) A power-driven cab-operated crane With th¢ cab
on the trolley shall be equipped with a\trolley Hrake
that will provide the stopping and-holding funcfions
described in paras. 17-1.13.2(a)(1) @nd’ (a)(2).

(c) Each trolley brake shall have’thermal capacity for
the frequency of operation required by the service,

17-1.13.3 Bridge Brakes-and Braking Means

(a) A power-driven bridge shall either be equippped
with a braking-iveans or have bridge drive frictjonal
characteristies)that will provide the following stopping
and holding functions, under conditions where thefrails
are dry @nd free of snow and ice:

(Iyytorque capability to stop bridge travel witlin a
distance in ft (m) equal to 10% of rated load spegdd in
ff/min (m/min), when traveling at full speed with fated
load and with the power off.

(2) torque capability to prevent horizontal m
of the bridge against a horizontal force equal to 1fo of
the combined weight of the bridge, trolley, hoist,|and
rated load when the bridge is in a parked conditipn

(b) A power-driven, cab-operated crane with th¢ cab
on the bridge shall be equipped with a bridge Hrake
that will provide the stopping and holding funcfions
described in paras. 17-1.13.3(a)(1) and (a)(2).

(c) Each bridge brake shall have thermal capacity for
the frequency of operation required by the service.

tion

17-1.13.4 Trolley and Bridge Brake Provisions

The general provisions outlined below apply to tr
and bridge brakes.

(a) Brakes shall be provided with means of adjust-
ment to compensate for lining wear.

lley

SECTION 17-1.13: BRAKES
17-1.13.1 Hoist Brakes

Hoist brakes shall meet the requirements of
ASME B30.16.

17-1.13.2 Trolley Brakes and Braking Means

(a) Each power-driven trolley unit of the crane shall
either be equipped with a braking means or have trolley

20

(b) Brake pedals, latches, and levers should allow
release without the exertion of greater force than was
used in applying the brake.

(c) Foot-operated brakes shall require an applied
force of not more than 70 1b (310 N) to develop rated
brake torque.

(d) Foot-operated brake pedals shall be so constructed
that the operator’s foot will not readily slip off the pedal.

(e) Foot-operated brake pedals shall be so located that
they are readily accessible to the operator at the controls.
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(f) Foot-operated brakes shall be equipped with a
means for positive release when force is released from
the pedal.

(g) When provided, a parking brake shall

(1) be applied automatically or manually

(2) prevent horizontal motion of the trolley or
bridge in accordance with the requirements of para.
17-1.13.2(a)(2) or 17-1.13.3(a)(2)

(3) not prohibit the use of a drift point in the control

17-1.14.3 Controllers

(a) Cranes not equipped with spring-return control-
lers, spring-return master switches, or momentary con-
tact push buttons shall be provided with a device that
will disconnect all motors from the line in the event of
a power failure. The disconnect device shall not permit
any motor to be restarted until the controller or master
switch handle is brought to the OFF position, or a reset
switch or power-on bufton is operated

circiit

SEC['ION 17-1.14:

17-1.14.1 General

(a) Wiring and equipment shall comply with ANSI/
NFHA 70.

(b) The control circuit voltage shall not exceed 600 V
for AC or DC.

(c) The voltage at pendant push buttons shall not
excged 150 V for AC or 300 V for DC.

(d) Where multiple-conductor cable is used with a
susgended push-button station, the station shall be sup-
ported so that electrical conductors are protected from
strain.

(e} Pendant control stations shall be constructed to

previent electrical shock. The push-button enclosure shall
be a} ground potential and marked for identification of
funqtions.
(f| When equipment is used in hazardous locatiens
as defined by ANSI/NFPA 70, modifications te'these
rule$ or additional safety requirements may‘be neces-
sary] In these locations, cranes shall be designed and
instplled in a manner suitable for the/conditions
encquntered.

ELECTRICAL EQUIPMENT

17-1

(a) Electrical equipment shall be so located or
enclpsed such that persohnel will not be exposed to
inadvertent contact with energized parts under normal
opetating conditions:

(b) Energized pafts of electrical equipment shall be
protected from direct exposure to grease, oil, and mois-
ture} and théy should be protected from dirt.

(c) Guards for energized parts, if provided, shall be
congtructed or located so that they cannot be inadver-
tent

.14.2 Equipment

vz deformed sa as to make contact with energized
[e]

(b) Cab-Operated Controls
(1) Lever-operated manual controllers‘anfl master
switches shall be provided with an OFE-positipn notch
or latch. A spring return to thé \OFF pogition is
acceptable.
(2) The operating handlé¢ for a manual dontroller
or master switch shall be locdted within reag¢h of the
operator.
(3) The movement of the handle of eac manual
controller or masteriswitch should be in the samp general
direction as the résultant movements of the loaH, except
as shown inFigs’ 17-1.14.3-1 and 17-1.14.3-2.
(4) The)arrangement of controllers of master
switches{should conform to Figs. 17-1.14{3-1 and
17-1.14:3-2. Compass directions may be substifuted for
“Right-Left” and “Forward-Reverse” in Fig. 17}1.14.3-3,
and for the W, X, Y, and Z designations in Fig. 17}1.14.3-4.
(c) Floor-Operated Controls

(1) The controller or controllers, if rope
shall automatically return to the OFF positi
released.

(2) Push buttons in pendant stations shdll return
to the OFF position when pressure is releasef by the
crane operator.

(3) The arrangement of pendant push|buttons
should conform to Fig. 17-1.14.3-3. Compass directions
may be substituted for “Right-Left” and “Fprward-
Reverse” in Fig. 17-1.14.3-3, and for the W, X,[Y, and Z
designations in Fig. 17-1.14.3-4.

(d) Automatic and Remote Controls

(1) Automatic cranes or trolleys shall be so
designed that operation of all motions shall b¢ discon-
tinued if the automatic sequence control becoines inef-
fective. Completion of the last command is pefmissible
if power is available.

(2) Remote-operated cranes or trolleys sHall func-

tion so that if the control Qigna] for anv crane br trolley

perated,
n when

parts.

(d) Working space in the direction of access to ener-
gized parts that are likely to require inspection, adjust-
ment, servicing, or maintenance, including all bridge-
mounted control panel enclosures or switching devices,
shall be a minimum of 30 in. (762 mm) from the surface
of the enclosure or panel door. In addition, the work
space in front of the enclosure or panel shall be at least
as wide as the enclosure and shall be not less than 30 in.
(762 mm) wide.

21

motion becomes ineffective, that crane or trolley motion
shall stop. Conversely, signals received from any source
other than the operating station shall not result in opera-
tion of any motion of the crane or trolley.

(e) The arrangement of pendant push-button stations
and radio-controlled transmitters should conform to
Figs. 17-1.14.3-3 and 17-1.14.3-4, respectively. Compass
directions may be substituted for “Right-Left” and
“Forward—Reverse” in Fig. 17-1.14.3-3, and for the W,
X, Y, and Z designations in Fig. 17-1.14.3-4.
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(f) Systems using radio controls shall be provided in
accordance with ANSI ECMA 15.

() A minimum of two collectors for each runway
conductor shall be furnished when the crane uses
inverters.

(h) Push buttons of pendant stations shall be guarded
or shrouded to prevent accidental actuation of crane
motion.

(i) Overspeed protection shall be provided when

(4) For portable or cord- and plug-connected mono-
rail hoists, the attachment plug suitably horsepower
rated per NFPA 70 shall serve as the disconnecting
means required by para. 17-1.14.5(b)(1).

(c) Operation of Disconnecting Means. One of the fol-
lowing should be provided within reach of the operator
when the operator is in the operating position:

(1) a method for opening the disconnecting means
in para.17-1.14.5(b).

inverterg (variable frequency drives) are used. Dynamic
braking [resistors may be considered as overspeed pro-
tection fpr traversing drives.

17-1.14/4 Resistors (When Provided)

(a) Repistor units shall be supported to minimize the
effect of|vibration.

(b) Provisions shall be made to prevent broken parts
or molten metal from falling upon the operator or from
the crang or trolley.

(c) If gesistor enclosures are provided, the enclosures
shall be| installed to limit exposure to combustible
materialp.

(d) Cdnductors connected to resistors shall have a
flame-repistant outer covering or be covered with flame-
resistant] tape.

17-1.14]5 Switches

(a) Copductor Disconnecting Means

(1) The power supply to the runway, bridge, or
monorail conductors shall be controlled by a switch, 61
circuit bfeaker located on a fixed structure, accessible
from thp floor, within view of the conducters,’and
arranged to be locked in the open position. Thé switch
shall opé¢n all ungrounded conductors simultaneously
and the means for locking shall remain-ifi-place with or
without [the lock installed.

(b) Dikconnecting Means for Crapes and Monorail Hoists

(1) A switch or circuit breaker of the enclosed type
with a provision for locking in the open position shall
be provided in the leadsufrom the runway conductors
or other[power supply.Means for locking shall remain
in place [with or witheut the lock installed.

(2) [The disCennecting means required by para.
17-1.14.5(b)(1)xmay be omitted for monorail hoists and
hand-propelled bridge cranes if the installation meets
all of th¢ fellowing:

(2) a method for opening the disconnecting/mleans
in para. 17-1.14.5(a) if the disconnecting means spedified
in para. 17-1.14.5(b) is not required.

(3) a push button or switch operating a main| line
contactor. Operation of this device shall'set the holding
brake(s) and open the power circuit:to all motors.

17-1.14.6 Conductors

(a) Conductors of the open type, mounted o1} the
bridge, runway beams, orioverhead, shall be so lodated
or guarded that persons‘cannot inadvertently comeinto
contact with the erlergized conductors under nofmal
operating conditions or under maintenance procedures
as stated in para: 17-4.2.3.

(b) For grounding purposes, a separate grounfling
conducter.shall be provided.

17:1:14.7 Permanently Mounted Magnets

(a) A crane configured with a permanently mounted
magnet shall have a separate magnet circuit swit¢h of
the enclosed type with provision for locking in the ppen
(OFF) position. The magnet disconnect switch shalll be
connected on the line side (power supply side) of the
crane disconnect switch.

(b) Means shall be provided for discharging the induc-
tive load of a lifting magnet.

(c) Indication or signal lights should be provide
indicate that power to a lifting magnet is ON or
These lights, if used, shall be visible to the crane ope
and to persons on the floor.

(d) For aremote-operated crane, the loss of the reﬂnote
signal shall not result in demagnetizing the lifting
magnet.

(e) A minimum of two collectors for each runjway
conductor shall be furnished when the crane is fised
with a lifting magnet.

(f) Lifting magnet units shall comply with the pfovi-

d to
OFF.
ator

(-a) The monorail hoist or crane is controlled
from the ground or floor level.

(-b) The monorail hoist or crane is within view
of the power supply disconnecting means.

(-c) No fixed platform has been provided for ser-
vicing the crane or monorail hoist.

(3) The disconnecting means required by para.
17-1.14.5(b)(1) may be omitted for equipment when the
controls enclosure is mounted remotely from the
equipment.
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17-1.14.8 Service Receptacle

If a service receptacle is provided in the cab or on the
bridge, it shall be a grounded-type permanent receptacle
not exceeding 300 V.

SECTION 17-1.15: HOISTING EQUIPMENT

Hoist units shall comply with the provisions of
ASME B30.16.
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SECTION 17-1.16: WARNING DEVICES

17-1.16.1 Cab- and Remote-Operated Equipment

(a) A warning device shall be provided to warn per-
sons in the path of the load.

(b) Refer to para. 17-3.3.4(b)(23) for operation of the
device.

17-1.16.2—Floor-Operated-Equipment

SECTION 17-1.19: MANUAL
17-1.19.1 General Information

(a) The crane manufacturer shall furnish with each
crane at least one copy of the manual. The manual shall
include general information applicable to the following:

(a) installation
(b) operation
(c) inspection
(d) testing

(a) A warning device should be provided for installa-
tiony where the ability of the operator to warn persons
in the path of the load is impaired.

(b) Refer to para. 17-3.3.4(c)(15) for operation of the
device.

17-1.16.3 Types of Warning Devices

One or more of the following devices shall be provided
when required:

(a) manually operated gong

(b) power-operated audible signal

(c} rotating beacon

(d) strobe light

SECION 17-1.17: [INSTALLATION

The installation of the equipment shall be in accor?
dange with the equipment manufacturer’s or qualified
person’s recommendations.

SEC[FION 17-1.18: TROLLEYS (CARRIERS)

(a) Trolley wheel configuration-shall be matched to

the frack, beam, or rail shape andsizé (see Fig. 17-1.18-1).
The trolley shall be suitable to operate on the mini-
murh radius and contour (ofythe beam.
Refer to the eduipment manufacturer, the
opefating manual, er‘other technical information from
the manufacturer\or a qualified person for suitable
equipment application.

(d) Adjustshe trolley for proper fit and clearance for
the ppplication as referenced in the manual provided
withl the:equipment (see Fig. 17-1.18-2).

(e) lubrication
(f) maintenance
(g) parts
(h) wiring diagram (may be supplied sepprately)
(b) Personnel responsible for the stipervision|installa-
tion, operation, inspection, or maintenance of the crane
shall be familiar with the applicable contents of the man-
ual furnished with the etahe.

17-1.19.2 Translation-of Manuals

(a) Translation, off Non-English Documenta
English
(1) Thelwording of written non-Engligh safety
information.and manuals regarding use, inspection, and
maintenance shall be translated into English bl profes-
sional translation industry standards, which indlude, but
agenot limited to, the following;:
(-a) translation of the complete paragrg
sage, instead of word by word
(-b) grammatical accuracy
(-c) respectfulness of the source docunj
tent without omitting or expanding the text
(-d) accurate translation of the terminojogy
(-e) reflection of the level of sophisticatipn of the
original document
(2) The finished translation shall be vetfified for
compliance with paras. 17-1.19.2(a)(1)(-a) fthrough
(a)(1)(-e) by a qualified person having an undergtanding
of the technical content of the subject matter.
(3) Pictograms used to identify controls|shall be
described in the manuals. The pictograms shofild com-
ply with ISO 7000, ISO 7296, or other recognizef source,
if previously defined. The text of the description shall
meet the criteria of paras. 17-1.19.2(a)(1) and (a)(2).
(b) Any non-English documentation proyided in
addition to English shall be translated and reviiewed in
accordance with the requirements listed abovg.

ion Into

ph mes-

ent con-
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Fig. 17-1.14.3-3 Recommended Arrangement of
Controllers (Pendant Push-Button Station
Arrangements)

ASME B30.17-2015

O

e

Lever Arrangements)

Four-Motion

Main Aux.

Bridge Trolley hoist hoist

Fig. 17-1.14.3-4 Recommended Arrangement of
Controllers (Radio Crane Control Transmitter

OO

Down
Main Hoist

s °
3

Main Hoist

Power on (Indicating light)
Power on
X Y Down Down
m /N N N N A
Power off U
Power on
w z Up Up

o )
<] C
s ©
E

Aux. Hoist

OO

Down
Aux. Hoist

O

ps)
«

>

-

O

Left

O:0

Left
Trolley

-
=
Q 5
0}
<

Forward

O

Reverse
Bridge

<

Forward

O

Reverse
Bridge

illustration.

illustration.

H

On  Power
off

2

GENERAL NOTES:

(@) Markings on the crane, visible from the floor, shall indica
direction of bridge and trolley travel corresponding to the
Y, and Z designations on the transmitter.

(b) The letters used are only intended for the purpose of

49

Three-Motion

Bridge Trolley Hoist

x

Y Down

=3
N

Up

00

(c) Designations should be selected as appropriate to each

GENERAL NOTE: In each user location, the relative arrangement of
units on crane pendant push-button stations should be standardized.
In the absence of such standardization, arrangements 1 and 2 above

are suggested.
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Fig. 17-1.18-1 Trolley Wheel Configurations

Detail A: S Flange Beam With Crown 1

Tread Wheel (Preferred)

T

Detail D: Patented Rail
With Flat Tread Wheel
(Preferred)

L

Detail F: Flat Tread Wheel on a

Detail B: S Flange Beam With Canted
Flat Tread Wheel (Acceptable)

Detail C: S Flange Beam With Flat
Tread Wheel (Unacceptable)

T

l

Detail E: Patented Rail
With Crown Tread Wheel
(Acceptable)

L

Detail G: Crown Tread Wheel on a

27
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Fig. 17-1.18-2 Recommended Trolley Fit

Lubrication
fitting
(H
an 1]
N
\w—
( - \
\\
<«— Measure
clearance here D |
g in.to Yy in. rop lug
(3.18 mm to
1 6.35 mm)
Inside spacer washers Cross pin

Spacer Washer Arrangement
(Minimum Flange Width Shown)

GENERAL NOTES:

(@ To adj
Cross
(b) Gap b

ist for wider flange widths, use additional washers inside as reguired. Equal numbers of washers should be used at each o
Din.
btween drop lugs shall be less than half of the beam width:

f

28
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Chapter 17-2
Inspection and Testing

SECTION 17-2.1: INSPECTION

(f) Ar‘hncfmnnfc rnpnn‘c or rarﬂgnpmpnfc necessary

17-2

(a) Allinspections shall be performed by a designated
person in accordance with the manufacturer’s recom-
mernjdations and with the requirements of this Volume.
Any| deficiencies identified shall be examined and a
detgrmination made by a qualified person as to whether
they| constitute a hazard and whether disassembly or
a mpre detailed inspection is required. Any condition
disclosed by these inspections that is determined to be
a hapard to continued operation shall be corrected before
continuing the use of the equipment.

(b) There are five types of inspections required, each
direfted toward a different set of circumstances. They
are the following:

(1) initial inspection

(2) functional test inspection

(3) frequent inspection

(4) periodic inspection

(56) inspection of equipment not in regular use

(c) In addition, the inspection and testing shall be
basdd on the recommendations in the equipment manu-
factfirer’s manual and, when appropriate, recommenda-
tiony by a qualified person based upon\réview of the
equipment application and operation.

.1.1 General

17-2

(a) Aninitial inspection is@visual and audible exami-
natipn of the equipment.

(b) New, reinstalled,@ltered, repaired, and modified
equipment as definedin the scope of this Volume shall
be ifjspected priortdinitial use to verify compliance with
applicable provisiens of Chapter 17-1 of this Volume.
(c) New, reinstalled, altered, repaired, and modified
track sections and their support systems for monorail
systpms, rinways and their support systems for under-
hunz cranes. and runwav rails for top rnnning cranes

.1.2 Initial Inspection

to sat1sfy the requirements of this Sectlon shall|be made
in accordance with para.17-4.2.4 prior te-initigl use.

(g) Dated and signed inspection and‘test recqrds shall
be maintained to provide the basis for\continuing evalu-
ation. Records should be kept available.

17-2.1.3 Functional Test Inspection

(a) A functional test inspéction is a visual angl audible
operational examinatier of the equipment, and shall be
conducted at the beginning of each shift or bpfore the
equipment is first used during each shift. In special
applications{when the handling of a suspenddd load is
transferred\ from operator to operator at shif{ change,
the functional test inspection shall be performed when
that liftis completed.

(b)* As a minimum, the following items|shall be
inspected during performance of the functipnal test
inspection:

(1) operational controls
(2) upper limit device(s) in accordarfce with
ASME B30.16
(3) chain or wire rope in accordanke with
ASME B30.16

(c) Deficiencies discovered during this inppection
shall be reported immediately to the supervisor or a
designated person.

(d) Adjustments, repairs, or replacements
made in accordance with para.17-4.2.4 prior t

shall be
use.

17-2.1.4 Frequent Inspection

(a) A frequent inspection is a visual and|audible
examination of the equipment.
(b) Hoist inspection shall be in accordapce with
ASME B30.16.
(c) Equipment shall be inspected at intervals depen-

dent on the use of the equipment as follows:

shall be inspected prior to initial use to verify compli-
ance with applicable provisions of Chapter 17-1 of this
Volume.

(d) Inspection of altered, repaired, and modified
equipment may be limited to the parts of the crane,
runway, monorail systems, or support system affected
by the alteration, repair, or modification as determined
by a qualified person.

(e) The equipment, in addition to the inspection, shall
be tested in accordance with Section 17-2.2.

29

(1) normal service — monthly

(2) heavy service — weekly to monthly

(3) severe service — daily to weekly

(d) As a minimum, the following items shall be
inspected:

(1) operating mechanisms for proper operation,
proper adjustment, and unusual sounds such as, but not
limited to, squeaking, grinding, and grating.

(2) upper limit device(s) in accordance with
ASME B30.16

(15
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(3) tanks, valves, pumps, lines, and other parts of
air or hydraulic systems for leakage

(4) hooks and hook latches, if used in accordance
with ASME B30.10

(5) hook attachment and securing means

(6) warning device(s) for proper operation

(7) chain or wire rope in accordance with
ASME B30.16

(8) placement of end stops

(14) excessive wear or deformation of the lower
load-carrying flange of all track sections in the system.

(15) rail, runway, monorail, and support systems.

(16) excessive wear of trolley(s) and end truck
guide and drive wheels.

(17) trolley adjustments and tolerances to manufac-
turer specifications.

(18) securing devices such as clips, clamps, j-bolts,
and drop protfection devices

(e) Adjustments, repairs, or replacements shall be
made, a$ necessary, in accordance with para. 17-4.2.4.

(f) Ddficiencies discovered during this inspection
shall be[reported immediately to the supervisor or a
designated person.

17-2.1.5 Periodic Inspection — Crane or Monorail

System

(a) A periodicinspectionisa visual and audible exam-
ination ¢f the equipment.

(b) Cgvers and other items supplied to allow inspec-
tion of gomponents shall be opened or removed.

(c) Heist inspection shall be in accordance with
ASME Bj30.16.

(d) Equipment shall be inspected at intervals depen-

dent on [the use of the equipment as follows:
(1) normal service — yearly
(2) heavy service — semiannually
(3) pevere service — quarterly

(e) The inspection shall include the items listed in

para. 17{2.1.4(d) and the following items, as applicable:

(1) |deformed, cracked, or corroded members
including hangers and sway braces.

ock-
hter-

(19) worn, cracked, or distorted parts such @s
ing and clamping devices, bumpers, switch baffles, i
lock bolts, and end stops.

(20) indications of improper alignment sudh as
wear or binding, in accordance with manufactufer’s
recommendations.

(f) Adjustments, repairs, or feplacements shall be
made, as necessary, in accorddnce with para.17-4.2.4.

(¢) Dated and signed imspection and test records phall
be maintained to providéthe basis for continuing eyalu-
ation. Records should\be kept available.

17-2.1.6 Inspéction of Cranes and Monorails Noff in
Regular Use

(a) Equipment that has been idle for a perigd of
1 month or more, but less than 1 yr, shall be inspgcted
in ‘agccordance with para. 17-2.1.4 before being placed
into service.

(b) Equipment that has been idle for a period off1 yr
or more shall be inspected in accordance with para.
17-2.1.5 before being placed into service.

. (2) (?OS: or missing fasteners, such as bolts, nuts, SECTION 17-2.2: TESTING
pins, or fivets.
(3) [racked or worn sheaves, drums, or chain 17-2.2.1 Operational Tests
Sprozz)eti;om cracked. or distorted Barts such as pins (a) New, reinstalled, altered, repaired, and modjfied
beari h ! Is. sh ft, % PIS " ranes and monorail systems shall be tested by a dpsig-
earl(rgsgs)):/zese;jé f/v:arsl)?i?:léeoz r;efrfs' arts nated person prior to initial use to confirm that the
(6) éxcessive wear ofohain }(Iirive Is)procl.kets and e?u}ilpmenlt performs in compliance with the provigions
of this Volume.
excessive chain stretch. . . .
(7) Heteriorationof motors, controllers, master (b) Tests shall include, as applicable, the folloying
. = . ! ! functions:
switches, contactsy limit device(s), and push-button sta- (1) lifti dl .
tions, byt notdimited to these items. ) ! ﬁlg an ?wermg
(8) wind_speed indicators for proper operation. tr(? ey trave
(9) travel limit devices for proper performance (3) bridge travel

Each motion shall be inched or operated at low speed
into the limit device with no load on the crane.

(10) gasoline, diesel, electric, or other power plants
for proper operation.

(11) upper and lower limit device(s) in accordance
with ASME B30.16.

(12) function, instruction, warning and safety infor-
mation signs, labels, or plates for placement and
legibility.

(13) excessive wear of drive tires.

30

(4) hoist(s) in accordance with ASME B30.16

(5) travel-limiting devices

(6) locking and safety devices for interlocking
mechanisms, track switches, drop sections, and lift
sections

(7) indicating devices, if provided

(c) Operational testing of altered, repaired, or modi-

fied crane and monorail systems may be limited to the
functions affected by the alteration, repair, or modifica-
tion as determined by a qualified person.
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17-2.2.2 Load Test

(a) New, reinstalled, altered, repaired, and modified
equipment should be load tested prior to initial use as
determined by a qualified person.

(b) Load testing of altered, repaired, and modified
equipment may be limited to the functions affected by
the alteration, repair, or modification, as determined by
a qualified person.

(c

The vnp]c\ﬂaman+ ofload-chain-and rope is cpam’ﬁ

crane as practical and in the other direction with the
trolley as close to the left-hand end of the crane as practi-
cal. When cranes operate on more than two runways
(multiple-truck cranes), the crane shall also transport
the test load the full length of the runway with the trolley
positioned at each intermediate end truck.
(4) Lower the test load, stop, and hold the load
with the brake(s).
(g) If a load test is conducted for monorail systems,

callyf excluded from this load test; however, an opera-
tiongl test of the hoist shall be made in accordance with
ASME B30.16 prior to putting the crane or monorail
system back in service.

(d) If a load test is conducted, the load shall be not
less fthan 100% nor more than 125% of the rated load of
the ¢rane or monorail system, unless otherwise recom-
menyded by the manufacturer or a qualified person.

(e} If a load test is conducted, the person conducting
the Joad test shall prepare a written report of the load
sustpined during the test and the operations performed
duripg the test. Reports shall be placed on file.

(f] If a load test is conducted for cranes, operations
shal] be performed as outlined below or as modified by
a qualified person.

(1) Hoist the test load a distance to ensure that the
load is supported by the crane and held by the hoist
bralde(s).

NOTE: Hoist(s) shall be load tested per ASME B30.16.

(2) Transport the test load by means of the«frdlley
for fhe full length of the bridge.

(3) Transport the test load by means-of:the bridge
for the full length of the runway in one direction with
the frolley as close to the extreme right-hand end of the

operations shall be performed as outlined belpw or as
modified by a qualified person.

(1) Hoist the test load a distance tojensurg that the
load is supported by the equipmerit and helfl by the
hoist brake(s).

NOTE: Hoist(s) shall be load testéd-per ASME B30.16.

(2) Transport the test load by means of t}
for the full length of the\nfonorail system.

(3) Lower the_test load, stop, and hold
with the brake(s),

(h) If a load test is conducted for jib crane |systems,
operations shall be performed as outlined belpw or as
modified"by/a qualified person.

(I)\Hoist the test load a distance to ensurg that the
loadis* supported by the equipment and helfl by the
hoist brake(s).

NOTE: Hoist(s) shall be load tested per ASME B30.16.

e trolley

the load

(2) Transport the test load by means of t}
for the full length of the jib system.

(3) Rotate the jib throughout the full rangd of travel
with the test load applied at the maximum distgnce from
the pivot point.

(4) Lower the test load, stop, and hold
with the brake(s).

e trolley

the load
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Chapter 17-3
Operator Training and Operation

SECTIO

SECTION 17-3.2: TRAINING FOR PERSONS OTHER

17-3.1.

Purpose of Operator Training

Operator training shall be provided to promote profi-
cient pefformance of the operator in conformance with

the manjufacturer’s instructions and provisions of this
Volume.
17-3.1.2 Operator Training — General

(a) Training shall include those items that apply to
the equipment and the particular application of the crane
or mondrail system. Refer to para. 17-3.1.3 as a guide
for sourges of training material.

(b) Trpining programs and their contents shall be
based ujpon, but not limited to, the following;:

(1) physical characteristics of the workplace

(2) performance characteristics and complexity of
the equipment

(3) types of load to be handled

(4) responsibilities of the crane or monorail system
operator] and other persons involved in the movement
of the lopd (see paras. 17-3.3.2 and 17-3.3.4)

(c) Trginees under the supervision of a designated
person, the number of trainees permitted to\be super-
vised by]| a single designated person, the physical loca-
tion of the designated person while supervising, and the
type of communication required betwegen the designated
person apd the trainee shall be determined by a qualified
person.

17-3.1.3

Examples of soufces of training material are as
follows:

(a) informationdutlined in the manual provided with
the equipment

(b) informiation available through trade associations

Sources of Training Material

THAN CRANE AND MONORAIK
SYSTEM OPERATORS

Other persons, such as, but not limited t6, majnte-
nance personnel, test personnel, and inspectors, shgll be
trained in accordance with the training requiremerjts of
this Volume when it is necessaryjto/operate a crare or
monorail system in the performarice of their duties,.

SECTION 17-3.3: OPERATION

17-3.3.1 Scope of Crane and Monorail Systems
Operations

The operation’of cranes and monorail systems phall
be in accordance with the provisions included in| this
Volume*and in manuals furnished by the equipinent
manufacturer. The requirements of an operator of a drane
or monorail system apply to both dedicated and hon-
dedicated operators.

17-3.3.2 General Requirements to Be Followed
During Equipment Operation
All personnel involved with the crane or monjprail
system operation shall comply with the following
(a) equipment lockout/tagout procedures |(see
Section 17-3.7).
(b) warnings, signs, labels, plates, or tags.
(c) the crane or monorail system shall not be us¢d to
lift, lower, or travel while anyone is on the load or Hook.
(d) the hoist chain or rope shall be free from kinks or
twists and shall not be wrapped around the load.
(e) a hook latch shall be used when provided.
(f) the hook latch (when provided) shall be clpsed
and shall not be used to support any part of the Ipad.
(g) the load, sling, or lifting device shall be seat¢d in
the bowl of the hook.
(h) the hoist chain(s) or rope(s) shall be seated in its

(c) government training resources such as the
Department of Labor

(d) organized labor groups

(e) courses, seminars, and literature offered by manu-
facturers of cranes and monorail systems, consultants,
trade schools, continuing education schools, employers,
and manufacturers of crane and monorail system com-
ponent parts

(f) requirements and recommendations found in
national consensus standards such as this Volume

chain sprockets or drum and sheave grooves.

(i) persons shall stay clear of a suspended load.

(j) caution shall be exercised when using a crane hav-
ing a lifting magnet, due to hazards of falling metal.

(k) equipment shall be used to lift loads vertically
without side pull, except when specifically authorized
by the manufacturer(s) or a qualified person who have
determined that

(1) the various parts of the crane will not be

overstressed
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(2) the stability of the crane is not thereby
endangered

(3) such side pulls will not cause the hoist rope to
be pulled out of the sheaves or across drum grooves

(4) such side pulls will not result in excessive
swinging of the load block or load, or damage to the
chain hoist

(I) the crane or monorail system shall not be used to
lift loads in excess of the rated load of the system except
duripg load tests or planned engineered lifts in accor-
dan¢e with Section 17-3.4.

(nf) when multiple hoists, trolleys, bridges, or other
devices are installed, the total load shall not exceed the
capqcity of the system nor shall any individual compo-
nenf be loaded in excess of its rated load.
aload-limiting device shall not be used to measure
the weight of the load.

(o) the hoist rope shall be protected so far as is practi-
cal from weld spatter or other damaging contaminants.

(p) when two or more pieces of equipment are used
to lift a single load, one designated person shall be in
charge of the operation. This person shall analyze the
opefation and instruct all personnel involved in the
proper positioning and rigging of the load and the move-
ments to be made.

(g) no one, other than the operator, shall enter a crane
cab Jor pulpit, with the exception of persons such as
oilegs and supervisors whose duties require them to do

.3.3 Responsibilities of Management (Owners/
Users)

anagement (owners/users) shall

(a) identify, document, and assign tesponsibilities of
the ¢quipment operator and other persons involved in
the movement of the load(s) (see paras. 17-3.3.2 and
17-33.4).

(b} provide or verify that) persons who will operate
the ¢quipment have been/trained.

(c) provide a written' and practical examination that
verifies that the petson has acquired the knowledge and
skillf to operate-the specific type of equipment that will

(-b) during the lift
(-c) after the lift
(2) Rigging the load, attaching the load to the hook,
and other tasks related to moving the load may be per-
formed by persons other than the equipment operator.
(3) Equipment operation may require the use of a
signalperson or other personnel who have responsibility
for directing the lift and move functions. This signalper-
son or personnel and shall be assigned prior to the lift.
(b) Before the lift, operators shall
(1) be familiar with the equipment-safefy proce-
dures and instructions listed in manual(s) provided with
the equipment
(2) be familiar with contrels, instructi
warnings located on the lifting"equipment
(3) operate the equipment only when physically
and otherwise fit
(4) not energizecany switch that controls power to
the crane or monorail system, such as, but not limited
to, the equipmentdisconnect, motion disconnedt, or run-
way disconnéet, it a warning sign, lock, or taglis on the
device unfil jthe sign, lock, or tag is removegl by the
person who placed it on the device or by an aythorized
person
(56) not remove a warning sign, lock, or tz
on-any switch that controls power to the crane
but not limited to, the equipment disconnect
disconnect, or runway disconnect, if the sign
tag was placed on the device by another pers
(6) place all controllers in the OFF positig
energizing the crane or monorail system
(7) verify that no worker is on or adjacent to the
equipment in a hazardous location potentially caused
by energizing the crane or monorail system
(8) perform a functional test inspection
dance with para. 17-2.1.3
(9) not remove or obscure the warning, labels,
plates, or tags furnished on the lifting equipnjent
(10) be familiar with and understand hanf signals
(see Section 17-3.5 and Fig. 17-3.5.3-1)
(11) verify that the hook, bridge, and trolley travel
in the same direction as shown on the controlk
(12) verify that chains or wire ropes are n¢t kinked
or twisted, or that multiple-part chain or wire fopes are
not twisted about each other

ns, and

g that is
such as,
motion
lock, or
n

n before

n accor-

(d/ ibDuC d CCTL ll,li‘i\.ai,tf Ul fUllllCl} J.C\.Ulb‘l ll,}lcli. thlilritb i.llC
person has been trained and has passed the examination
required in para. 17-3.3.3(c), or confirm the person has
a valid certificate or formal record that satisfies the
requirements of para. 17-3.3.3(c).

17-3.3.4 Responsibilities of Operators

(a) Lifting and moving the load
(1) The following three phases of lifting and mov-
ing the load shall be addressed:
(-a) before the lift
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(13) verify that the hoist chain or wire rope is not
wrapped around the load

(14) attach the load to the hook or have the load
attached to the hook by means of slings or other lifting
devices

(15) verify that the load, sling, or lifting device is
seated in the bowl of the hook

(16) use a hook latch when provided

(17) verify that the hook latch (when provided) is
closed and not supporting any part of the load
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