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FOREWORD

This Standard, ASME HRT-1, provides requirements for the design and use of hoisting, rigging, and transporting
equipment used in the delivery of nuclear facility components to a nuclear facility’s point of receipt and the handling

] Th i
roat—retrequire-

of such cqmperents-untit-thestartofthefaciitys-eperating-phasedefined-as-the-peintofinitial-fuel
ments of ASME HRT-1 may also be extended to the design and use of hoisting, rigging, and transporting equipnient for
modifications at operating nuclear facilities.

Requirgments for hoisting, rigging, and transporting equipment used in the construction phase of a nuclear powerplant
were originally published in 1981 as ANSI/ASME N45.2.15, and, since 1994, have been maintained by ASME as Suppart
2.15 of AYME NQA-1. The ASME Committee on Cranes for Nuclear Facilities has rewritten that Subpart to create this first
edition of ASME HRT-1. This Standard replaces ASME NQA-1, Subpart 2.15.

Follow]|ng approval by the ASME Committee on Cranes for Nuclear Facilities and ASME, and/after public review, ASME
HRT-1 was approved by the American National Standards Institute on April 12, 2016.
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PREPARATION OF TECHNICAL INQUIRIES TO THE COMMITTEE
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ubmitted, it is the opinion of the Committee that the inquirer should seek assistance, the inquiry will be
the recommendation that such assistance be obtained.
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ASME HRT-1-2016

RULES FOR HOISTING, RIGGING, AND TRANSPORTING
EQUIPMENT FOR NUCLEAR FACILITIES

1 INTRODUCTION

1.1 General

1.4 Definitions

The following definitions are provided to ensure a

Hdlisting, rigging, and transporting equipment covered
in this Standard shall be in accordance with the Standard’s
requjrements but not necessarily with its recommenda-
tions} The word “shall” is used to denote arequirement, the
word “should” is used to denote a recommendation, and
the word “may” is used to denote permission, which is
neithler a requirement nor a recommendation.

1.2 $cope

Thifs Standard provides requirements for the design and
use df hoisting, rigging, and transporting equipment used
in th¢ delivery of nuclear facility components to a nuclear

d as the point of initial fuel load. The requirements
it Standard are also applicable to the design and use of

procedures (e.g., procedures for controlling eavy
loadq or implementing maintenance rules).

1.3 Responsibility

Thie owner shall determine the applicability of this
Stanglard to special handling of a“specific application,
piecq of equipment, or load. Special handling may be
needpd due to high cost of the load, component safety clas-
sification, safety program,)or other project-critical
requirements as determihed by the owner or design orga-
nization. The equipment and load-handling activities
covefed by this Standard are dependent upon location
and ysage of the-load-handling equipment at the facility.
The ¢wner is'responsible for determining and specifying
the tiype-ofiload-handling equipment and the service
condjtiens; performance, and degree of quality assurance

+

uniform understanding of terms as they ar¢ used in
this Standard.

accepted industry standard: a standard established by a
group representing individual members from various
facets of an industry who normally are thosg engaged
in design and manufacture. This type of stgndard is
accepted by the responsiblé, organization. Examples
include AISC 303, ANSI{AGMA 2001-C95, ahd CMAA
Specification No. 70 (see para. 1.5).

consensus standard:\@ standard established by a group
representing a cress section of a particular industry or
trade, or a part thereof. A cross section inclufles those
who purehase or use a product of the industry or
trade,.as well as those who produce these products.
Examples of consensus standards include ASME|B30 stan-
dards, ASME NOG-1, and ASME NUM-1 (see pgra. 1.5).

dynamic load test: a test wherein designated Joads are
hoisted, lowered, rotated, or transported|through
motions and accelerations required to simulatgd handling
of the intended item.

equipment: manufactured assemblies used for fhe hand-
ling of items.

failure stress: the stress within a component|at which
failure is imminent due to direct loads, excessiye deflec-
tions or vibrations, or permanent deformationg that may
lead to unsafe conditions.

handling: hoisting, rigging, or transporting of loads.

handling system: a combination of components|arranged
for a handling operation.

lifted load: the weight of the item to be moved plus the
weight of any required rigging, such as liftihg beam,
slings, hooks, and blocks.

person-in-charge (PIC): the person responsible| for load-
handling operations.

required—Fhe-estentto—which-this-Standardisused—at
other than nuclear facilities shall be the responsibility
of those referencing this Standard.

principal structural load-carrying members: those compo-
nents of a system whose structural integrity must be main-
tained to ensure safe operation.

principal structural welds: those welds that join or affect
the integrity of principal load-carrying members.

responsible organization: the organization in direct
control of the equipment and manpower engaged in a
handling operation.
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special handling: hoisting, rigging, or transporting of aload
that requires additional safety measures to protect the
integrity of the load during handling due to its weight,
cost, or safety classification; its critical impact on the sche-
dule; or its potential to harm personnel or damage the
facility should handling mishap occur.

1.5 References

The following is a list of codes and standards referenced

ASME B30.10, Hooks

ASME B30.20, Below-the-Hook Lifting Devices

ASME BTH-1, Design of Below-the-Hook Lifting Devices

ASME NOG-1, Rules for Construction of Overhead and
Gantry Cranes (Top Running Bridge, Multiple Girder)

ASME NQA-1, Quality Assurance Requirements for
Nuclear Facility Applications

ASME NUM-1, Rules for Construction of Cranes, Monorails,
and Hoists (With Bridge or Trolley or Hoist of the

in this Standard. These codes and standards apply to the
extent inyoked at the point of reference. Unless otherwise
noted, the most recent edition applies.

ACI 318,[Building Code Requirements for Structural
Concrefe and Commentary

Publishel: American Concrete Institute (ACI), 38800
Countfy Club Drive, Farmington Hills, MI 48331
(www.foncrete.org)

AISC 303] Code of Standard Practice for Buildings and
Bridge

AISC 325} Steel Construction Manual, 14th Ed.

ANSI/AISC 360, Specification for Structural Steel
Buildings

Publisher: American Institute of Steel Construction (AISC),
1 East|Wacker Drive, Suite 700, Chicago, IL 60601
(www.disc.org)

ANSI/AGMA 2001-C95, Fundamental Rating Factors and
Calculation Methods for Involute Spur and Helical Gear
Teeth

ANSI/AGMA 9005-E02, Industrial Gear Lubrication

Publisher: American Gear Manufacturers Asseciation
(AGMA), 1001 North Fairfax Street, Suite 500,
Alexanflria, VA 22314 (www.agma.org)

ANSI/ASSE A10.5-2013, Safety Requirements for Material
Hoists

Publishef: The American Society.of Safety Engineers
(ASSE)| 520 N. Northwest Hwy, Park Ridge, IL 60068
(www.fisse.org)

ANSIN146-1993, Radioactive Materials — Special Lifting
Devicels for Shipping Containers Weighing 10 000
Poundg (4500.kg) or More

Publisher: American National Standards Institute (ANSI),
25 West,.43rd Street, New York, NY 10036

Hrdertung-Type)
Publisher: The American Society for MecHanical
Engineers, Two Park Avenue, New York{NY 1p016
(www.asme.org)

ASNT CP-189, Qualification and €ertificatign of
Nondestructive Testing Personnel
ASNT SNT-TC-1A, 2011, Recommended Practice for
Personnel Qualification™Mand Certificatigdn in
Nondestructive Testing
Publisher: American Society for Nondestructive T¢sting
(ASNT), 1711 Arlingate Lane, P.O. Box 28518,
Columbus, OH 43228 (www.asnt.org)

AWS D1.1/DE1IM:2010, Structural Welding Code —|Steel
AWS D1.2/D1.2M:2003, Structural Welding Code —
Aluminum
AWSDT.6/D1.6M:2007, Structural Welding Code —
Stainless Steel
AWS D14.1/D14.1M:2005, Specification for Weldipg of
Industrial and Mill Cranes and Other Matprial
Handling Equipment
Publisher: American Welding Society (AWS), 8669 NW 36
Street, No. 130, Miami, FL 33166 (www.aws.org

CMAA Specification No. 70, Specifications for Top Rupning
Bridge and Gantry Type Multiple Girder Elgctric
Overhead Traveling Cranes

CMAA Specification No. 74, Specifications for Top Rupning
and Under Running Single Girder Electric Overjhead
Traveling Cranes Utilizing Under Running Trolley Hoist

Publisher: Crane Manufacturers Association of Amegrica,
Inc. (CMAA), 8720 Red Oak Boulevard, Charlottg, NC
28217 (www.mhi.org/cmaa)

ISO 9712, Non-destructive testing — Qualification and
certification of NDT personnel
Publisher: International Organization for Standardization

(WWW. ansior 5)

ASCE/SEI 7, Minimum Design Loads for Buildings and
Other Structures

Publisher: American Society of Civil Engineers (ASCE),
1801 Alexander Bell Drive, Reston, VA 20191
(www.asce.org)

ASME B30.2, Overhead and Gantry Cranes (Top Running
Bridge, Single or Multiple Girder, Top Running Trolley
Hoist)

SO CantralSacratariat Chamin daPRlandannatr Q Case
(SO} Cantral Secretariat Cheminde Blandonnet
Postale 401, 1214 Vernier, Geneva, Switzerland

(www.iso.org)

NFPA 70-2011, National Electric Code (NEC)

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

Timber Construction Manual
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Publisher: American Institute of Timber Construction
(AITC), 7012 S. Revere Parkway, Suite 140,
Centennial, CO 80112 (www.aitc-glulam.org)

2 GENERAL REQUIREMENTS

Use of permanent facility handling equipment for
construction load handling is permitted only if authorized
by the facility owner and conducted in accordance with the

activities are covered by this Standard shall be classified
into one of the three categories described in paras. 2.2.1
through 2.2.3. An item shall not be reclassified to a lower
status without approval by the responsible organization
that assigned the original category.

2.2.1 Category A. Items classified in Category A are
those that require specially selected equipment [not
necessarily limited to special designed equipment (see
para. 3.3)] and detailed procedures for handling opera-

owngr’s requirements. Ifload-handling equipment is used
during construction, when temporary use is completed,
conditions of temporary use shall be evaluated to
ify that the load-handling equipment continues to
satisfy the specified requirements for its permanent
interlded use; the evaluation shall include an estimate
of thle number of load cycles. After construction use
and grior to release for permanent operations, the perma-
nent[facility handling equipment shall be restored to its
design configuration, and the facility handling equipment
used |for construction load handling shall be inspected and
testefl as specified in a procedure. The total load cycles
during construction shall be included in the
fatigyie evaluations for the permanent facility handling
equipment.

The provisions of this Standard may be used for other
than [construction activities, including modifications and
consfruction activities at operating facilities, when speci-
fied In contract documents.

Where this Standard references the use of consensus
standards, they shall include the applicable requirenients
of the ASME B30 safety standards; ASME BTH:{, ASME
NOG11, and ASME NUM-1, or CMAA 70 and.CMAA 74;
and ANSI/ASSE A10.5.

2.1 Planning and Procedures

Plgnning, procedures, and in§tructions shall contain
deta]ls such as weights, sling locations, center of
gravlity, ground (or flobr) and support loading,
methfods of attachment,;0perating speeds, environmental
condjtions, and otherpertinent features to be considered
as necessary for safe‘handling. Planning shall provide for
compliance with;applicable federal, state, and local
regulations.

2.2 (lassification of Items Handled

tions because of large size and weight or potential for
damage or safety hazard if mishandled. Items|that may
be assigned to this category include the foellowing:
(a) reactor vessels
(b) steam generators
(c) major components of reactor vessel intdrnals
(d) primary system pressufizers
(e) spent fuel casks
(f) subassemblies ¥equiring specially [selected
equipment
(g) lifts over safety-related structures, sysfems, and
components
(h) majoef turbine generator components

2.2.2:Category B. Items classified in Categpry B are
those that shall be handled with conventionall handling
equipment but that require detailed prgcedures
because of susceptibility to damage. Items thdt may be
assigned to this category include the following:

(a) reactor vessel head

(b) primary and intermediate coolant pumps{and their
internals

(c) designated instrument cabinets and conttjol boards

(d) control rod drive mechanisms

(e) helium circulators

(f) fuel-handling equipment

(g) purification equipment

(h) fuel

(i) core components (small)

2.2.3 Category C. Items classified in Categpry C are
those that may be safely handled with conventiopal equip-
ment using good rigging and handling prafctices as
described in safety handbooks, consensus sfandards,
and corporate or contractor standards desighated for
the job, and in compliance with regulations.

TheTequirements for activities are based on classilying
the items into three categories according to their impor-
tant physical characteristics. It is recognized that within
the scope of each category there may be a range of
controls, and that the need for, and extent of, detailed
handling requirements for an item is dependent on the
importance of the item to safe, reliable operation of
the facility and the complexity of the operation.
Pertinent manufacturer’s requirements shall be consid-
ered when classifying the items. Items for which handling

3—TYPES OF HANDLING EQUIPMENT —

Equipment covered by this Standard can be divided into
four general types, as defined in paras. 3.1 through 3.4.
3.1 Standard Manufactured Components

A standard manufactured component is normally a
catalog item available from several sources. This equip-
ment is generally kept in stock and may be used as a
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component of a handling system. Examples of standard
manufactured components include the following:

(a) chains and chain accessories such as hooks,
shackles, swivels, eyebolts, and links

(b) slings and sling accessories (shackles, swivels, sling
protectors, etc.)

(c) hooks such as link or eye type, single, and sister

(d) transporting devices such as casters, rollers, and
wheels

(e) wi iTe- i ;

clamps, spckets, thimbles, and turnbuckles

3.2 Commercial Standard Handling Equipment

Commgrecial standard handling equipmentis equipment
availablg as standard models or catalog items (not
designed for a specific load-handling application).
Exampleg of commercial standard handling equipment
e following:

(d) jadks and jacking systems, including hydraulic
gantries

(e) foyklift trucks, railcars, tractors, trailers, and
transporters

(f) elements of commercial standard design equip-
ment, sug¢h as booms, masts, guys, and struts

(g) below-the-hook lifting devices, including standard
lift beam$ and standard spreader beams

3.3 Spe

Special designed equipment is designed and built to
specifications for a particular application, or is eqguipment
for whicH no consensus standard exists. [t'may incorpo-
rate standard manufactured componentsSand commercial
standard |designed equipment, or may include a combina-
tion of nonstandard and standard Components. Examples
of special designed equipment (in¢lude the following:

(a) spgcial gin poles, derricks, and jacking towers

(b) spécial crane supperts such as runways, columns,
and framps

ial Designed Equipment

cars, and|transporters

(e) spdeial-overhead—gan or—jib—cranes

(f) special hoists and trolleys, including those utilizing
strand jacks

(g) special below-the-hook lifting devices

3.4 Permanent Facility Handling Equipment

Permanent facility handling equipment is intended
primarily for maintenance and operation of the nuclear
facilities but may also be used for construction. It may
incorporate standard manufactured components as

defined in para. 3.1, commercial standard handling equip-
ment as defined in para. 3.2, or special designed equip-
ment as defined in para. 3.3. Examples of permanent
facility handling equipment include the following:

(a) fuel-handling equipment

(b) turbine-component-handling equipment

(c) overhead, gantry, and jib cranes, and permanently
installed monorails and hoists

o

4.1 General

This section describes design criteria that are appro-
priate for most applications covered\by this Starjdard
and that are recommended for general use. If these crteria
are not appropriate for a specific application, the engjneer
responsible shall select and dociment the justificatign for
appropriate criteria. Load-handling equipment |shall
comply with all applicable-standards. If other applicable
standards are more stringent than this Standard, the pmore
stringent shall goyermn:

Hoisting, rigging,’and transporting equipment that is to
be used exclusively during the facility construction p
shall be designed in accordance with paras. 4.2 throug
or, alternatively, in accordance with accepted indusfry or
consensus standards applicable to the type of handling
equipment used.

The organization responsible for the design shall gstab-
lish a program for ensuring that the handling equipjment
conforms to the design requirements of the applifable
portions of this Standard.

4.2 Standard Manufactured Components

The standard manufactured components selected|shall
be structurally, mechanically, and electrically capalple of
safely performing the intended operations. They shgll be
designed to conform to accepted industry standards.

4.3 Commercial Standard Handling Equipmgnt

The commercial standard handling equipment selpcted
shall be structurally, mechanically, and electrically
capable of safely performing the intended operations.
The design shall conform to accepted industry standlards
and appropriate consensus standards.

Special designed equipment shall be structurally,
mechanically, and electrically designed to safely
perform the intended operations. Standard manufactured
components or commercial standard handling equipment,
or elements thereof, incorporated into the final system
shall meet the requirements of paras. 4.2 and 4.3.
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4.4.1 Structural Design of Equipment. Structural
design of the equipment, except as noted in (a)
through (j), shall be in accordance, as applicable, with
the latest accepted editions of ACI 318, AISC 325, and
the AITC Timber Construction Manual.

(a) Equipment components shall be designed for the
appropriate combination of vertical and horizontal loads.

(b) The effects of seismic activity need not be included
in combination with lifting or transporting operations

(j) Guys and guyed systems, such as column-supported
girders with traveling hoists, gallows, frames, guyed
derricks, and similar equipment, shall be designed to
provide system stability and restraint by maintenance
columns, poles, or masts in the desired position and
within desired tolerances, and by providing capability
to resist forces caused by handling operations, impact,
wind, opposing guys, eccentricity, and similar causes.

(k) The design shall consider the following, as a

duriggconstruction For tramdting operatioms atamr oper=
atinglnuclear facility, seismic activity shall be considered if
specified by the owner.

(c)| Winds in excess of 50 mph (80.5 km/h) normally
need| not be considered in combination with lifting or
trangporting operations as these operations are normally
susp¢nded before winds exceed 50 mph (80.5 km/h). If
histofical wind data indicate the likelihood of operations
occufring during winds greater than 50 mph (80.5 km/h),
such (data shall be used as the basis of design. ASCE/SEI 7
shallpe used to determine appropriate wind loads. If these
forcgs have not been considered in design, lifting and
trangporting activities shall be suspended before winds
reaclh 50 mph (80.5 km/h).

(d] Special designed equipment normally is designed
for a limited number of operations. Fatigue factors
shall|be included where applicable.

(e] Vertical impact shall be considered in the design,
and $election of loads shall be supported by analysis.
In nq case shall vertical impact load be less than 10%
of maximum handled load, excluding test load.

(f)| Longitudinal and transverse horizontal forcés:shall
be ddtermined by the maximum acceleration or-decelera-
tion fhat can be delivered by the complete hoisting or
trangporting system, the maximum grades or slide
slopg¢s encountered, maximum out-efsplumb lift, wind,
and gimilar loads. In no case shall longitudinal or trans-
vers¢ horizontal forces be less\than 2% of maximum
hand]ed load.

(g)] For the entire system_considered as a whole, the
ratio| of failure stress to\calculated stress shall be no
less than 1.67 for ductile steels and similar materials
that demonstrate a)distinct yield point, but never less
than|2.5 whencompared with the ultimate stress. This
minimum ratio shall exist after considering such
factofs as-unequal load distribution, stability, slenderness
ratiof, ‘and’joint efficiencies.

TITITTITITUTT,
(1) handled load
(2) height of column and column capability
(3) slope of the guys
(4) load sharing of multiple guyed systenjs
(5) pre-tension requirements
(6) physical characteristics of wire ropd, such as
area, modulus of elasticity,,and spring constant
(7) footing and anehorage adequacy
(8) secondary loads caused by stretch of guys
(9) safety facto¥'s
(10) end connections
(11) nijl-ductility transition temperatures
Design criteria shall be selected by the orgganization
responsible for the design.

4.4:2 Mechanical Design of Equipment. The[following
special conditions apply to the mechanical desjgn of the
equipment:

(a) Special designed equipment normally is|designed
for a single operation, or for a limited number|of opera-
tions. Life, durability, and fatigue factors shall b¢ included
where applicable.

(b) Gearingshall be designed by use of AGMA[formulas,
or equivalent formulas, for strength only.

(c) Eachindependent wire-rope or chain-and-sprocket
hoisting unit shall have at least one holding brake. At the
place where the brake is applied, the minimphm static
torque rating shall be 150% of the torque refjuired to
hold the maximum load to be handled, excliding the
test load.

(d) Engines, gearboxes, torque converters, ¢ouplings,
hydraulic jacks, pumps, valves, fittings, lines, and
similar components used for hoisting operatfons shall
be designed in conformance with the consensugstandard
and shall be sized to

(1) handleload, excluding testload, within the manu-

(hj—€atcutatedstressdevetoped by tramdting thecombi=
nation of dynamic test load and vertical impact, plus long-
itudinal or transverse horizontal loads, if applicable, shall
not exceed 133% of allowable stress.

(i) Nondestructive examinations to be performed
during manufacture and the acceptance criteria for
these examinations shall be specified by the responsible
design organization. Particular attention shall be given to
lamellar tearing, highly restrained connections, and welds
joining load-carrying members.

facturer's rated canacitw
) o4 4

(2) operate continuously during the specified duty
cycle
(3) safely resist maximum loads imposed by emer-
gency braking
(e) Hydraulic circuit design shall take into considera-
tion the need for design features that minimize possibi-
lities of unexpected lowering of loads.
(f) Engines, electric motors, brakes, gearboxes, cylin-
ders, bearing housings, and similar components that
support any part of the load shall be secured to the
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main structure in such a way that the entire system,
including components, meets structural requirements
to adequately support the load.

(g) Rigidity of machinery base, shafts, and similar
components shall be adequate to permit proper func-
tioning of the equipment under operating conditions.

4.4.3 Electrical Design of Equipment. The following
conditions apply to the electrical design of the equlpment

(a) Eleetrica a . S
designed in Conformance w1th the NFPA NEC and
other applicable accepted industry or consensus stan-
dards andl shall be sized to

(1) handle the maximum load, excluding test load,
within the manufacturer’s rated capacity

(2) e suitable for the specified operating cycles and
duty cyclps

(3) e compatible with mechanical requirements for
brakes inf accordance with paras. 4.4.2(c) and 4.4.2(d)

(b) Elgctrical circuits shall contain provisions for
protectign of personnel, including grounding and arc
flash, in dccordance with applicable codes.

(c) Electrical circuits and components shall be
designed|to fail safe (i.e., motors stop and brakes set)
upon los$ of electrical power to minimize possibilities
of unexpg¢cted lowering of load.

4.5 PeralEanent Facility Handling Equipment

Permanent facility handling equipment shall be
designed|in accordance with industry consensus stan-
dards suth as ASME BTH-1, ASME NOG-1, and ASME
NUM-1.

5 ACCEPTANCE CRITERIA FOR MANUFACTURED
HANDLING EQUIPMENT

5.1 General

This seftion contains the requiréments for manufacture
and accepltance of the construetion equipment, structures,
and accegsories used in the*handling of nuclear facility
items.

5.2 Stapdard Manufactured Components

Standafd nranufactured components shall be manufac-
tured and aceepted in accordance with available industry

5.4 Special Designed Equipment

Special designed equipment shall conform to the
criteria listed in paras. 5.4.1 and 5.4.2.

5.4.1 Existing Equipment. Acceptance of existing
equipment shall be based upon one of the following
criteria:

(a) historical data showing satisfactory performance in
handllng loads that are w1th1n the deSIgn capablhty and

should 1nc1ude records of test, 1nspect10ns and ‘fmdinte-
nance performed on the equipment, along\with the
record of actual handling operations.
(b) aload test in accordance with section 6.
(c) recognition of capability by an_engineer or pther
qualified materials-handling individual when the eguip-
ment is handling Category C items only.

5.4.2 New Equipment and Modifications to Existing
Equipment. Acceptance ‘¢titeria for new equipment and
modifications to existing equipment shall confoiym to
the following requirements:

(a) The equipment shall have been designed in dccor-
dance with.se€tion 4.

(b) Standard manufactured components or conjmer-
cial standard design equipment incorporated in the
total(system shall meet the requirements of parg. 5.2
or\5.3, respectively.

(c) Structural steel elements shall be fabricated and
erected in accordance with the latest edition of [AISC
303. The following additional criteria shall be met

(1) Principal load-carrying members shall be desig-
nated by the design organization responsible fof the
design or the application, or both, of the equipipent.
Materials of principal load-carrying members ghall
meet any one of the following three qualifications:

(-a) record of meeting the minimum mechdnical
properties as documented by certified materia] test
reports

(-b) mechanical test report of a sample df the
material showing adequate mechanical propefrties
(This may be made by the manufacturer or a testing
laboratory.)

(-c) conservatism of design, documented by |engi-
neer’s calculations [This option is acceptable only when an
emergency situation exists, when last-minute chgnges

standards and applicable consensus standards.

5.3 Commercial Standard Handling Equipment

Commercial standard handling equipment shall be
manufactured and accepted in accordance with available
industry standards and applicable consensus standards.

have proved-necessaryby field conditions—and-when
P J J ’ v

options specified in (-a) and (-b) above are not available.]

(2) Structural welds shall be made by qualified
welders using qualified procedures in accordance with
the applicable requirements of AWS D1.1/D1.1M.

(3) Welds joining principal load-carrying members
shall be inspected as described in section 6.

(4) Structural elements of material other than steel
shall be constructed in accordance with applicable
consensus or accepted industry standards.
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(d) Operational tests of the entire system shall be
conducted in accordance with section 6.

(e) Recognition of capability by an engineer or other
qualified materials-handling individual shall suffice in
lieu of (a), (c)(1), and (d) above when the equipment
is handling Category C items only.

6 TESTING, INSPECTION, AND MAINTENANCE

(a) An operational test shall be performed. This test
shall be over the portion of the motions applicable to
the handling system tested.

(b) In addition to the required industry or consensus
standard testing, a dynamic load test equal to 110% of the
maximum load to be handled by the complete system shall
be performed, except that documented proof of equivalent
handling ability as described in para. 5.4.1(a) may be
substituted. Transport equipment tests shall demonstrate

for t¢sting and inspection activities at nuclear facilities.

6.2 [lesting

st program shall be established to demonstrate that
the hhndling component or equipment will perform satis-
factofily in service. Testing may involve operational- or
load-type tests, or a combination of the two.
Operptional-type tests ensure structural and mechanical
capability. Test loads shall normally be handled at the
samg speeds and rates of acceleration (deceleration) as
planped for the intended item. When dynamic test
loadd greater than 100% are designated, the rates of accel«
eratipn (deceleration) may be adjusted as long as the
impdct load does not exceed the maximum desSigned
impalt load. The combination of load and rate of accelera-
tion (deceleration) shall not be lower than 100% dynamic
load [test. In addition, requirements specifiéd in paras.
6.2.1|through 6.2.4 shall apply.

6.2.1 Standard Manufactured Components. One of the

(a) testsasrequired by accepted industry standards or
applicable consensus standard

(b) adynamicload test equal to 110% of the maximum
load to be handled

6.2.3 Special Designed Equipment. Requirements for
testing of special designed equipment shall be as follows:

adequacy of braking, drawbar putt;stabitity;and other
similar factors. Testing shall take place withCefquipment
in the location where it will be used for(actuall handling
of the item, except that in cases in which’the tgst would
interfere with or needlessly endanger an existing item or
the item to be lifted, testing may’be‘conducted 4t another
location, on or near the construction site. Wher¢ practical
and useful, load tests shall be-applied over the entire range
of motions required for.the actual handling offthe item,
with the following exegptions:
(1) Spreader, bars, jacks, slings, or similar items
whose loading i§independent of travel may pe tested
in test fixtures at locations other than the corjstruction
site.
(2)\Transporting vehicles need not be testefl over the
entiteJength of travel.
During subsequent use, the testing, inspedtion, and
maintenance shall be performed as specified|by other
standards.

6.2.4 Rerated Equipment. For special lifts| hoisting
equipment may be rerated, or modified and rerated,
upon approval by the manufacturer, or, if the [manufac-
turer’s specifications are not available, the limitations
assigned to the equipment shall be based on thg determi-
nations of a qualified engineer competent in thig field and
such determination shall be documented and |recorded
appropriately.

Rerated equipment shall be given a dynamid load test
over the full range of the lift using a test weight gqual to at
least 110% of the lift weight. A dynamic test includes
raising, lowering, and traversing the load, in| contrast
to a static test, in which the test weight may be jncreased
incrementally with no movement.

6.3 Inspections

Handling equipment shall be subjected to pdriodic in-
Service Inspections in accordance wi
standards.

6.4 Maintenance

Amaintenance program shall be implemented to ensure
the handling equipment is maintained in operating condi-
tion. Inspections specified in para. 6.3 shall be performed
and documented.
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