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SECTI ON 41 22 13.13

BRI DGE CRANES
04/08

NOTE: This guide specification covers the

requi renents for overhead electric traveling (OET)
bridge cranes with capacities greater than 9 tons
10 tons 9072 kg 20,000 pounds, but less than 27
metric tons 30 tons 27,000 kg 60, 000 pounds,
suitable for [indoor][ or outdoor] use in

[ hazardous] [ or non-hazardous] environments.

Adhere to UFC 1-300-02 Unified Facilities CGuide
Speci fications (UFGS) Fornmat Standard when editing
this gui de specification or preparing new project
specification sections. Edit this guide
specification for project specific requirenents by
addi ng, deleting, or revising text. For bracketed
items, choose applicable iten(s) or insert
appropriate information.

Rermove information and requirenents not required in
respective project, whether or not brackets are
present.

Conment s, suggestions and reconmended changes for
this gui de specification are wel cone and shoul d be
submitted as a Criteria Change Request (CCR.

Forward all procurenment of crane systenms at Naval
Shore based activities with rated capacities of 9072
kg (20,000 pounds) or greater, or for use in
speci al i zed applications to: Naval Facilities

Engi neeri ng Command, Navy Crane Center, Buil ding
491, Norfol k Naval Shipyard, Portsmouth, Va.,
23709-5000. (See NAVFAC Instruction 11450.1a of 22
January, 1997).

PART 1
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GENERAL
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NOTE: Use SECTION 41 22 13.14 for BRI DGE CRANES,
OVERHEAD ELECTRIC, TOP RUNNI NG (under 9 tons 10
tons 9072 kg 20, 000 pounds capacity, CMAA 70 - d ass
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A B, or C)

Use SECTION 41 22 13.15 for BRI DGE CRANES, OVERHEAD
ELECTRI C, UNDER RUNNI NG (under 9 tons 10 tons 9072
kg 20,000 pounds capacity, CMAA 74 - Class A B, or
C)

Use SECTION 41 22 23.19 for MONCRAIL HO STS (manual
el ectric, or air-powered.

Types of crane covered, (nore than 9.07 tons 10 tons
9072 kg 20000 pounds, but less than 27.2 tons 30
tons 27215 kg 60000 pounds, i ncluding:

(1) top-running bridge and troll ey,
mul tiple-girder, with CMAA 70 service class of A
t hrough E,

(2) top-running bridge/ gantry, underhung troll ey,
single girder, with CMAA 74 service class of
noderate, and

(3) underhung bridge/gantry and troll ey,
single-girder, with CMAA 74 service class of
moderate.

Control types and systens may be specified as
follows:

1. Renpte, Cab, or Pendant Crane Controls or a
conbi nation of the three can be provided.

2. Aternating current or dc control systens can
be specified.

Crane Terminology: - refer to DEFINITIONS in this
specification.

a. Top-running bridge is a bridge which travels on
the top surface of rails of a fixed runway structure.

b. Top-running Trolley is a trolley which travels
on the top surfaces of rails of the bridge girder(s).

c. Under-running Trolley is a trolley/hoist unit
which travels on the bottom flange of the bridge
girder.

*% *%

*% *% *% *% *% *% *% *% *% *% *%%

1.1 REFERENCES

*
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NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in
thi s paragraph by organi zati on, designation, date,
and title.
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Use the Reference Wzard' s Check Reference feature
when you add a Reference ldentifier (RI D) outside of
the Section's Reference Article to automatically

pl ace the reference in the Reference Article. Also
use the Reference Wzard' s Check Reference feature
to update the issue dates.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci fication when you choose to reconcile
references in the publish print process.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi c designation only.

AMERI CAN GEAR MANUFACTURERS ASSOCI ATI ON ( AGVA)

AGVA | SO 10064-6 (2010A) Code of Inspection Practice - Part
6: Bevel Gear Measurenent Methods

AGMVA | SO 17485 (2008A; Suppl emrent 2008) Bevel Cears - |1SO
System of Accuracy (Including Suppl ement -
Tol erance Tabl es 2008)

ANSI / AGVA 2001 (2004D;, R 2010) Fundanental Rating Factors

and Cal cul ati on Methods for Invol ute Spur
and Helical Gear Teeth

ANSI / AGVA 2011 (2014B) Cylindrical Wrngearing Tol erance
and | nspection Mt hods

ANSI / AGVA 2015-1 (2001A; R 2014) Accuracy dassification
System - Tangential Measurenents for
Cylindrical Gears

ANSI / AGVA 6013 (2006A; R 2011) Standard for |ndustrial
Encl osed Gear Drives

ANSI / AGVA 6113 (2016B) Standard for Industrial Enclosed
Gear Drives (Metric Edition)

AVERI CAN | NSTI TUTE OF STEEL CONSTRUCTI ON (Al SC)
Al SC 325 (2017) Steel Construction Manual

AVERI CAN SOCI ETY OF HEATI NG, REFRI GERATI NG AND Al R- CONDI TI ONI NG
ENG NEERS ( ASHRAE)

ASHRAE 90.1 - IP (2013) Energy Standard for Buil di ngs
Except Low Ri se Residential Buildings

ASHRAE 90.1 - Sl (2013) Energy Standard for Buil di ngs
Except Low Ri se Residential Buildings

AMERI CAN VELDI NG SOCI ETY ( AWG)

AWS D1. 1/D1. 1M (2015; Errata 1 2015; Errata 2 2016)

SECTION 41 22 13.13 Page 7



Structural Welding Code - Steel

AWS D14. 1/ D14. 1M (2005; And 1 2017) Specification for
Wl di ng of Industrial and MIIl Cranes and
O her Material Handling Equi prent

ASME | NTERNATI ONAL ( ASMVE)

ASME B30. 10 (2014) Hooks

ASME B30. 16 (2017) Overhead Underhung and Stationary
Hoists

ASME B30. 17 (2015) Overhead and Gantry Cranes (Top
Runni ng Bridge, Single Grder, Underhung
Hoists)

ASME B30. 2 (2017) Overhead and Gantry Cranes (Top

Runni ng Bridge, Single or Multiple Grder,
Top Running Troll ey Hoist)

ASME HST-1 (2012) Performance Standard for Electric
Chai n Hoi sts

ASME HST- 4 (2016) Performance Standard for Overhead
El ectric Wre Rope Hoists

ASME NOG 1 (2015) Rules for Construction of Overhead
and Gantry Cranes (Top Runni ng Bridge,
Multiple Grder)

ASME NUM 1 (2016) Rules for Construction of Cranes,
Monorails, and Hoists with Bridge or
Troll ey or Hoist of the Underhung Type.

ASTM | NTERNATI ONAL ( ASTM

ASTM A1023/ A1023M (2015) Standard Specification for Stranded
Carbon Steel Wre Ropes for General
Purposes

ASTM A159 (1983; R 2011) Standard Specification for

Aut onotive Gray Iron Castings

ASTM A275/ A275M (2018) Standard Practice for Magnetic
Particl e Exam nation of Steel Forgings

ASTM A307 (2014; E 2017) Standard Specification for
Carbon Steel Bolts, Studs, and Threaded
Rod 60 000 PSI Tensile Strength

ASTM A325 (2014) Standard Specification for
Structural Bolts, Steel, Heat Treated,
120/ 105 ksi M nimum Tensile Strength

ASTM A325M (2014) Standard Specification for

Structural Bolts, Steel, Heat Treated, 830
MPa M ninum Tensile Strength (Metric)

SECTION 41 22 13.13 Page 8



ASTM A490 (2014a) Standard Specification for
Structural Bolts, Alloy Steel, Heat
Treated, 150 ksi M ninum Tensile Strength

ASTM A490M (2014a) Standard Specification for
H gh-Strength Steel Bolts, Cl asses 10.9
and 10.9.3, for Structural Steel Joints
(Metric)

ASTM A563 (2015) Standard Specification for Carbon
and Al loy Steel Nuts

ASTM A563M (2007; R 2013) Standard Specification for
Carbon and Alloy Steel Nuts (Metric)

ASTM A668/ A668M (2017) Standard Specification for Steel
For gi ngs, Carbon and All oy, for General
I ndustrial Use

ASTM A931 (2008; R 2013) Standard Test Method for
Tension Testing of Wre Ropes and Strand

ASTM B438 (2017) Standard Specification for
Bronze- Base Powder Metal lurgy (PM
Bearings (GO | | npregnated)

ASTM B439 (2018) Standard Specification for
| ron- Base Powder Metallurgy (PM Bearings
(Oil-Impregnated)

ASTM B633 (2015) Standard Specification for
El ectrodeposited Coatings of Zinc on Iron
and Steel
ASTM E125 (1963; R 2013) Photographs for Magnetic
Particle Indications on Ferrous Castings
ASTM F436 (2011) Hardened Steel Washers
ASTM F436M (2011) Hardened Steel Washers (Metric)
ASTM F959/ F959M (2017a) Standard Specification for

Conpr essi bl e-Washer - Type Direct Tension
Indicators for Use with Structural
Fasteners, Inch and Metric Series

CRANE MANUFACTURERS ASSOCI ATI ON OF AMERI CA ( CVAA)
CVRAA 70 (2015) Specification for Top Runni ng
Bridge and Gantry Type Miultiple G rder
El ectric Overhead Traveling Cranes

CVAA 74 (2015) Specifications for Single G rder
Cranes

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMVA)

NEMA 250 (2018) Enclosures for Electrical Equiprent
(1000 Vol ts Maxi mun)

SECTION 41 22 13.13 Page 9



NEMA | CS 2 (2000; R 2005; Errata 2008) Industrial
Control and Systens Controllers,
Contactors, and Overl oad Rel ays Rated 600 V

NEMA | CS 3 (2005; R 2010) Medium Voltage Controllers
Rated 2001 to 7200 V AC

NEMA | CS 5 (2017) Industrial Control and Systens:
Control Circuit and Pil ot Devices

NEMA | CS 6 (1993; R 2016) Industrial Control and
Systens: Encl osures

NEMA | CS 8 (2011) Crane and Hoist Controllers

NEVA MG 1 (2016; SUPP 2016) Mdtors and Generators

NATI ONAL FI RE PROTECTI ON ASSOC!I ATI ON ( NFPA)

NFPA 70 (2017; ERTA 1-2 2017; TIA 17-1; TIA 17-2;
TIA 17-3; TIA 17-4; TIA 17-5; TIA 17-6;
TIA 17-7; TIA 17-8; TIA 17-9; TIA 17-10;
TIA 17-11; TIA 17-12; TIA 17-13; TIA
17-14; TIA 17-15; TIA 17-16; TIA 17-17 )
Nat i onal El ectrical Code

SCCl ETY FOR PROTECTI VE COATI NGS ( SSPC)
SSPC SP 6/ NACE No. 3 (2007) Commercial Blast O eaning

U S. NATI ONAL ARCHI VES AND RECCORDS ADM NI STRATI ON ( NARA)

29 CFR 1910 Cccupational Safety and Heal t h Standards
29 CFR 1910. 147 The Control of Hazardous Energy (Lock
Qut/ Tag CQut)
29 CFR 1910. 179 Overhead and Gantry Cranes
29 CFR 1910. 306 Speci fic Purpose Equi pnent and
Installations

UNDERWRI TERS LABORATORI ES (UL)

UL 1004-1 (2012; Reprint Aug 2017) UL Standard for
Safety Rotating Electrical Mchines -
General Requirenents

UL 1449 (2014; Reprint Jul 2017) UL Standard for
Saf ety Surge Protective Devices

UL 489 (2016) UL Standard for Safety Ml ded-Case
Circuit Breakers, Ml ded-Case Sw tches and
Circuit-Breaker Encl osures

UL 50 (2015) UL Standard for Safety Encl osures

for Electrical Equipment,
Non- Envi ronnent al Consi der ati ons

SECTI ON 41 22 13.13 Page 10



UL 943 (2016; Reprint Feb 2018) UL Standard for
Safety Ground-Fault Circuit-Interrupters

.2 DEFINITIONS

a. Crane Bridge: That part of an overhead crane system consisting of
girder(s), end trucks, end ties, wal kway, and drive mechani sm which
carries the trolley(s) and travels along the runway rails parallel to
t he runway.

b. Crane Runway: The track system al ong which the crane operates
hori zontal Iy, including track hangar rods, track connection devices,
and runway structural supports.

c. Dead Loads: The loads on a structure which remain in a fixed position
relative to the structure

d. Grder: The principal horizontal beam of the crane bridge. It is
supported by the crane end trucks. Normally the crane trolley nounted
hoi st is suspended fromthe girder bel ow the crane.

e. Live Load: A |load which noves relative to the structure under
consideration.

f. Pendant: A control for a hoist and/or a crane. The pendant hangs from
the hoist or the crane by a cable at a height that is easy for the
operator to reach.

g. Rated Load: For the purpose of this specification the rated load is
defined as the naxi mum worki ng | oad suspended under the | oad hook.
Load bl ock and wire ropes, conformng to ASTM A1023/ A1023V and ASTM A931
are not included in the rated | oad.

h. Standard Commercial Catal oged Product: A product which is currently
being sold, or previously has been sold, in substantial quantities to
the general public, industry or Governnent in the course of normal
busi ness operations. Models, sanples, prototypes or experinental units
do not neet this definition. The term "catal oged" as specified in this
section is defined as "appearing on the nmanufacturer's published
product data sheets. These data sheets should have been published or
copyrighted prior to the issue date of this solicitation bearing a
docunment identification nunber or bulletin nunber.

i. Top Running Crane: An electric overhead traveling crane that runs on
rails on top of support beans. The load is supported by the entire
cross-section of the beam

j. Trolley Mounted Hoist: A conbined unit consisting of a wheeled trolley
that provides horizontal notion along the bridge girder, and a hoi st
suspended fromthe trolley, that provides [ifting and [owering of a
freely suspended | oad.

k. Under running (Underhung) Crane: An electric overhead traveling crane
that is supported by crane end trucks suspended bel ow the crane
runway. The load is supported by hanging fromthe | ower flange of a
beam.

SECTI ON 41 22 13.13 Page 11



1

1

3 SYSTEM DESCRI PTI ON

The requirenents for the crane runway and rail supporting structures are
specified in Section 05 12 00 STRUCTURAL STEEL.

. 3.1 Load and Sizing Cal cul ations

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkhkhkkkkkkkkkk

NOTE: Design data for Load and Sizing Cal cul ati ons,
and wel di ng procedures, may not be avail able for
commercially procured hoists and trolleys.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Submit conplete list of equipment and materials, including manufacturer's
descriptive data and technical literature, performance charts and curves
catal og cuts, and installation instructions. Submit calculations verifying
the sizing of the bridge girder, end trucks and travel drives. [Include
seisnm c anal ysis of bridge girder and end trucks.]

.3.2 CET Design Criteria

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

NOTE: dearly show the area of hook coverage,
runway di nmensions, rail size, hook vertical travel,
cl ear hook height and lifting capacity on draw ngs.

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhkhkhkhkkkkkkkkkkk

Cranes will operate in the given spaces and match the runway di nensions and
rails indicated. Hook coverage, hook vertical travel, clear hook height,
lifting capacity, and |load test wei ght shall not be | ess than that

indicated.

.3.2.1 General

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Add nunber of cranes, building name and crane
rated | oad capacity (tonnage) (pounds) .

kkkkkkkkkkkkkkkkkkkkkkkkkkhhhkhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkkk *kkk

Include the follow ng: Nunber of cranes [___ ], located in building
identified as [ ], with the capacity expressed in [ ] nmetric tons
tons kil ograns pounds, for each OET. Also clearly locate and identify each
mul tiple girder hoist and system conponents.

3.2.2 Classification

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: The CMAA 74 specification covers top running
and under running single girder electric traveling
cranes utilizing an under running trolley hoist,
with a CMAA 70 Duty dass rating of A, B, or C
Refer to NFPA 70 for environmental requirenents.
Make a selection fromthe foll owing CMAA 70 service
classifications:

Class A (Standby or Infrequent Service): This
servi ce covers cranes which may be used in
installations such as powerhouses, public utilities,
turbi ne roonms, nmotor roons and transformer stations

SECTI ON 41 22 13.13 Page 12



where preci se handling of equipnent at sl ow speeds
with long, idle periods between lifts are required.
Capacity | oads may be handled for initial
installation of equipnment and for infrequent
maintenance.

Class B (Light Service): This service covers cranes
whi ch may be used in repair shops, |ight assenbly
operations, service buildings, |ight warehousing,
etc., where service requirenents are light and the
speed is slow. Loads may vary fromno load to
occasional full rated loads with 2 to 5 |lifts per
hour, averaging 3 m (10 feet) per lift.

Class C (Mbderate Service): This service covers
cranes which may be used in machi ne shops of paper

m |1l nachine roons, etc., where service requirenents
are noderate. In this type of service the crane
wi | I handl e | oads which average 50 percent of the
rated capacity with 5 to 10 lifts per hour

averaging 4.5 m (15 feet), not over 50 percent of
the lift at rated capacity.

Cass D (Heavy-Duty): This service covers cranes
whi ch may be used in heavy machi ne shop, foundries,
fabricating plants, steel warehouses, container
yards, lunber nmills, etc., and standard duty bucket
and nagnet operations where heavy-duty production is
required. In this type of service, |oads
approachi ng 50 percent of the rated capacity will be
handl ed constantly during the working period. High
speeds are desirable for this type of service with
10 to 20 lifts per hour averaging 4.5 m (15 feet),
not over 65 percent of the lifts at rated capacity.

Class E (Severe Service): This type of service
requires a crane capable of handling | oads
approaching rated capacity throughout its life.
Applications may include nagnet, bucket,
magnet / bucket comnbi nation cranes for scrap yards,
cement nmills, lunber mills, fertilizer plants,
contai ner handling, etc., with 20 or nore lifts per
hour at or near the rated capacity.

Class F (Continuous Severe Service): This type of
service requires a crane capable of handling | oads
approaching rated capacity continuously under severe
service conditions throughout its life.

Applications may include custom designed specialty
cranes essential to performing the critical work
tasks affecting the total production facility.

These cranes must provide the highest reliability
with special attention to ease of naintenance
features.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Provi de crane designed and constructed to [CMAA 70 O ass | 1. 1

service] [CMAA 74 [Duty Cass Al[Duty Class B][Duty Cass C] service]
requirenents for operation in [indoor] [outdoor] [hazardous]

SECTI ON 41 22 13.13 Page 13



[ non- hazardous] environnment with [nultiple girder hoist systeni[electric
chain hoist conformng to ASME HST-1][electric wire rope hoi st conformng
to ASME HST-4].

1.3.2.3 Rat ed Capacity and Speeds

*% *% *% *% *% *% *% *% *% *% *% *% *

NOTE: Select rated speed under full load for the
mai n hoi st, auxiliary hoist (if specified) bridge
and trolley fromthe following: (Speeds are in
nmeters per second (feet per minute)). 1In the

foll owi ng tabul ations, the sl ow speeds apply to
Class A and B service, the medium speeds to Class C
and D service, and the fast speeds to Cass E
service. Speeds are in nmillineters per second or
feet per minute.

Loads are stated in tons, and pounds per NAVFAC
P-307.

1. FLOOR OPERATED | NDUSTRI AL CRANES (neters per second)

RATED HOIST TROLLEY BRIDGE

LOAD Slow Medium Fast Slow Medium Fast Slow Medium Fast
tons-pounds

4.5 9,000 0.10 0.15 0.25 0.25 0.38 0.51 0.51 0.76 0.89

9 18,000 0.08 0.13 0.18 0.25 0.38 0.51 0.52 0.76 0.89

14 28,000 0.08 0.10 0.13 0.25 0.38 0.51 0.51 0.76 0.89

18 36,000 0.08 0.10 0.13 0.25 0.38 0.51 0.51 0.76 0.89

23 46,000 0.05 0.10 0.13 0.25 0.38 0.51 0.38 0.51 0.76

27 54,000 0.05 0.08 0.13 0.25 0.38 0.51 0.38 0.51 0.76

1. FLOOR OPERATED | NDUSTRI AL CRANES (feet per ninute)

RATED HOIST TROLLEY BRIDGE

LOAD Slow Medium Fast Slow Medium Fast Slow Medium Fast
tons-pounds

5 10,000 20 30 50 50 75 100 100 150 175
10 20,000 15 25 35 50 75 100 100 150 175
15 30,000 15 20 25 50 75 100 100 150 175
20 40,000 15 20 25 50 75 100 100 150 175
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1. FLOOR OPERATED | NDUSTRI AL CRANES (feet per ninute)

RATED HOIST TROLLEY BRIDGE
LOAD Slow Medium | Fast Slow Medium | Fast Slow Medium | Fast
tons-pounds
25 50,000 10 20 25 50 75 100 75 100 150
30 60,000 10 15 25 50 75 100 75 100 150
2. CAB OPERATED | NDUSTRI AL CRANES (neters per second)
RATED HOIST TROLLEY BRIDGE
LOAD Slow Medium | Fast Slow Medium | Fast Slow Medium | Fast
tons-pounds
9 18,000 0.15 0.30 0.46 0.64 0.76 1.02 1.02 1.52 2.03
14 28,000 0.15 0.23 0.30 0.64 0.76 1.02 1.02 1.52 2.03
18 36,000 0.10 0.15 0.20 0.84 0.76 1.02 1.02 1.52 2.03
23 46,000 0.08 0.13 0.15 0.51 0.76 1.02 1.02 1.52 2.03
27 54,000 0.08 0.13 0.15 0.51 0.76 1.02 1.02 1.52 1.78
2. CAB OPERATED | NDUSTRI AL CRANES (feet per mnute)
RATED HOIST TROLLEY BRIDGE
LOAD Slow Medium | Fast Slow Medium | Fast Slow Medium | Fast
tons-pounds
10 20,000 30 60 90 125 150 200 200 300 400
15 30,000 30 45 60 125 150 200 200 300 400
20 40,000 20 30 40 125 150 200 200 300 400
25 50,000 15 25 30 100 150 200 200 300 400
30 60,000 15 25 30 100 150 200 200 250 350
Auxiliary [nonorail hoist][multiple girder hoist]

may be specified in Section 41 22 23.19 MONORAI L

HO STS

percent of main hoist
the main hoi st speed.

require

driving the crane at 5 mms (1 fpn) or
reference to VFAC drives and auxiliary hoi st

for handling |ight

applicable.

| oads (typically 10 to 30
rated load) at 2 to 4 tines

Specify Variabl e Frequency AC
(VFAC) drives if precise handling and position are
d. VFAC drives are nornally capabl e of
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M cro-drives are included here only for replacenent
pur poses of ol der equipnment. Mcro-drives are

consi dered obsol ete by current industry standards.
Del ete mcro-drive and colums fromthe table if not
applicable.

*% *% *%

*% *% *% *% *% *% *% *%

Provide crane with rated capacity of [__ ] metric tons tons kg pounds. |
Provide auxiliary hoist with [__ ] metric tons tons kg pounds capacity.]
Lower | oad bl ock or assenbly of hook, sw vel bearing sheaves, pins and
frame suspended by the hoisting ropes are not considered part of the rated
capacity. Rated speeds (in meters/second fpm) for the hoist,[ hoist
mcro-drive, gantry mcro-drive, trolley micro-drive,], bridge and trolley
at the rated load are as foll ows:

Rat ed Speeds
[meters per second] [feet per m nute]
Description Minimum Maximum [ M cro-drive]
Mai n Hoi st L1 [ [
[Auxiliary Hoist] L1 [ [ 1.1
Trolley L1 [ 1.1
Gantry L1 [ [
1.4 SUBMITTALS
NOTE: Review Subnmittal Description (SD) definitions

in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the subnmittals
required for the project.

The Gui de Specification technical
desi gnated those itens that
approval ,
with a "G'.

ot her

submittal

reviewed by the Contractor's Quality Control
System

subm ttal

Only add a “G’ to an item
is sufficiently inmportant or conplex in

context of the project.

if the

For subnmittals requiring Government approval

proj ects,

the submttal

editors have
requi re Gover nment
due to their conplexity or criticality,

General |y, itens can be

on Arny
a code of up to three characters within

tags may be used followi ng the "G
designation to indicate the approving authority.
Codes for Arny projects using the Resident

" AE"

for

Managenent System (RMB) are:
Architect-Engineer; "DO' for District Ofice

(Engi neering Division or other organization in the
District OOfice); "AO" for Area Ofice; "RO for
Resident O fice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy,
Air Force, and NASA projects.
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The "S" following a submittal itemindicates that

the submttal
eNot ebook to
requirenments

is required for the Sustainability
fulfill federally nandated sustai nable
in accordance with Section 01 33 29

SUSTAI NABI LI TY REPORTI NG. Locate the "S" submttal

under the SD

nunmber that best describes the

submttal item

Choose the fi
and NASA proj

rst bracketed itemfor Navy, Air Force
ects, or choose the second bracketed

itemfor Arnmy projects.

*% *% *% *% *%

*% *% *% *% *% *% *%%

CGovernment approval is required for subnmittals with a "G' designation;

subnmittals not having a
approval .] [information

"G' designation are for [Contractor Quality Control
only. Wen used, a designation following the "G

designation identifies the office that will review the submittal for the
Government.] Submittals with an "S" are for inclusion in the

Sustai nability eNotebook, in conformance to Section 01 33 29 SUSTAI NABI LI TY
REPORTI NG. Submit the following in accordance with Section 01 33 00

SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs

Overhead Electric Traveling (CET) Crane(s); ¢, [ 1]
Crane runway system C[, [___ 1]
Conpl ete schematic wiring diagram C[, [___ 1]

Description of operation.

SD- 03 Product Data

OET Design Criteria; ¢, [____ 1]

Overhead Electric Traveling (OET) Crane(s); C, [ 1]
Load and Sizing Calculations; ¢, [___ 1]

Festoon System C[, [___ 1]

Runway El ectrification System ¢, [____ 1]

Vari abl e Frequency Drives; ¢, [___ 11

Bunpers; G, [___ 1]

End Stops; ¢, [____ 1]

[Spare Parts; CG[, [____ 111

Framed Instructions; C[, [___ 1]

Narmepl ates; ([,

I ncl udi ng all

(1]
information called for in NFPA 70, Section 430.7.

Cab Control Station; ¢, [___ 1]
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1.

1.

Pendant Control Station; ¢, [___ 1]

Operator's Cab; ¢, [___ 1]
Overloads; C[, [___ 1]
Limit Switches; C[, [____ 1]

SD-06 Test Reports
Acceptance Testing; G, [____ 1]
Hook Assenbly; ¢, [ 1]

I ncl udi ng Hook Proof Test and Hook and Nut non-destructive Test
Report.

SD-07 Certificates

Overload Test Certificate; ¢, [____ 1]
No Hazardous Material; C[, [___ 1]
Loss of Power Test; C[, [___ 1]

Crane Runway System C[, [___ 1]
Certificate of Conpliance; ¢, [___ 1]

I ncluding listed Standards.
Wre Ropes; C[, [___ 1]
I ncl udi ng Manufacturer's Certificate of Breaking Strength.
SD-10 Operation and Mai ntenance Data
Operation and Mai ntenance Manuals; ¢, [___ 1]
5 QUALI TY ASSURANCE
5.1 Manuf acturer Qualification
Overhead El ectric Traveling (OET) Crane(s) shall be designed and
manuf actured by a conpany with a m ni mrum of 10 years of specialized

experience in designing and manufacturing the type of overhead crane
required to neet requirenents of the Contract Docunents.

.5.2 Pre-Delivery Inspections

Contractor is responsible for performance of quality control inspections,
testing and docunentation of steel castings, hook assenbly and nucl ear
safety as follows. Submt all crane test data recorded on appropriate test
record forns suitable for retention for the life of the crane. Visually

i nspect and test |oad-carrying steel castings ASTM A668/ A668N using the
magnetic-particle inspection nmethod per ASTM A275/ A275Nh. Reference

al | owabl e degree of discontinuities to ASTM E125, and relationship to
service | oads and stresses, critical configuration, |ocation and type.
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Met hods of repairing the discontinuities is subject to review by the
Contracting Oficer.

1.5.3 Certificates

Subnmit an Overload Test Certificate stating that the crane can be
periodically | oad tested to 125 percent (plus 5 to mnus 0) of rated | oad.
Al so submit the follow ng certificates:

a. stating that No Hazardous Material is contained within system or
components.

b. stating that the systemis safe to performa Loss of Power Test

c. stating that the Crane Runway System conforms to the requirenents as
specified herein and as specified in Section 05 12 00 STRUCTURAL STEEL.

d. Certificate of Conpliance with |isted Standards.
1.5.4 Overhead El ectric Traveling (CET) Crane(s)

a. Subnit shop drawi ngs showi ng the general arrangenment of all conmponents
in plan, elevation, and end views; hook approaches on all four sides,
cl earances and princi pal dinensions, assenblies of hoist, trolley and
bridge drives, and conplete schematic wiring diagramw th description
of operation, and Runway El ectrification System |Include weights of
conponents and naxi num bri dge wheel |oads and spaci ng.

b. Shop drawing quality shall be equivalent to the contract draw ngs
acconpanying this solicitation.

c. Provide integral schedul e of crane conponents on each drawi ng. Provide
maxi mum wheel | oads (w thout inmpact) and spacing inparted to the crane
runway systemtrack beans. Indicate the crane speeds al ong the runway,
the trolley speeds along the bridge girder, and the multiple girder
hoist lifting speeds; all speeds indicated are speeds with hoi st | oaded
with rated crane capacity | oad.

[1.5.5 Welding Qualifications and Procedures

Perform wel ding in accordance with qualified procedures using

AWS D14.1/D14. 1N as nodified. Witten welding procedures shall specify the
Contractor's standard di nensional tolerances for deviation from canber and
sweep and not exceed those specified in AWS D14. 1/ D14. 1Nv. Perform al |

wel di ng indoors. Qualify welders and wel ding operators in accordance with
AWS D1.1/D1.1N or AWS D14.1/D14.1N. Al owabl e stress values shall conply
with  CMAA 70.

]1.5.6 Saf ety Requirenents

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Certification is required for cranes handling
nucl ear materials. Results fromthe Safety Analysis
will be utilized by the Using Agency as a basis for
bridge crane certification. Delete this paragraph
if the crane is not required to handl e nucl ear
materials.

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhkhkhkhkkkkkkkkkk
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Conply with the mandatory and advi sory safety requirenents of ASME B30. 2,
ASME B30.10, ASME B30.16, ASME HST-1, ASME HST-4, NFPA 70, 29 CFR 1910,

29 CFR 1910.179, and 29 CFR 1910.306. Nuclear certification, testing, and
rul es of construction shall be in accordance with 29 CFR 1910. 147, and [
ASME NOG- 1 top running type cranes][ ASME NUM 1 for underhung type cranes].
Subnmit analysis and test reports to Contracting Officer for approval

.6 DELI VERY, STORAGE, AND HANDLI NG

Protect all delivered and stored equi prrent fromthe weather, hunidity,
tenperature variations, dirt and dust, and other contam nants.

LT EXTRA MATERI ALS

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkik

NOTE: The extent to which spare parts are stocked
is an econonic judgnent determ ned by the user. The
i npact of downtine expense must be wei ghed versus
the pronpt availability and anmpbunt of cost allocated
to spare parts. Power plant cranes, and sinilar use
cranes receive severe service during the plant
construction period, and normal wearing parts should
be mmintained at the project site.

*% *% *% *% *% *% *% *% *% *% *%%

Submit spare parts data for each different itemof material and equi prnent
specified and/or as recommended by the manufacturer, after approval of the
detail drawings and not later than [ ] nmonths prior to the date of
beneficial occupancy. Include in data a conplete list of parts and
supplies, with current unit prices and source of supply.[ Furnish and
deliver one set of manufacturer's reconmended spare parts to the site.
Suitably package the spare parts for long-termprotection and storage.
Legi bly | abel the packaging to identify the spare parts. Al so include a
list of the furnished spare parts in the Miintenance manual .|

PART 2 PRODUCTS

2.

2.

1 MATERIALS
1.1 General
Provide materials and equi pment which are standard products of

manuf acturers regularly engaged in the fabrication of conplete and totally
functional cranes including necessary ancillary equi pnent.

. 1.2 Nameplates

Secure nanepl ates to each mmjor conponent of equipnent with the

manuf acturer's nane, address, type or style, nodel or catal og nunber, and
serial nunber. Provide two bridge identification plates, one for each side
of bridge. Provide noncorrosive netal identification plates with letters
which are easily read fromthe floor, showi ng a separate number such as
BC-1, BC-2, for each bridge crane.

.1.3 Prohi bited Use of Asbestos Products

Provide materials and products, required for designing and manufacturing
cranes, which do not contain asbestos.
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2.

1.4 Capacity Pl ates

Two capacity plates indicating the crane capacity in netric tons and tons
tons kil ograms pounds are required, one secured to each side of bridge.
Fabricate each capacity plate with a steel backing plate and exterior
quality/fade-resistant stick-on labels with letters |arge enough to be
easily read fromthe floor. Place capacity plates in a location visible to
pendant operator's position after the crane has been installed.

.1.5 Saf ety Warni ngs

Affix labels in a readable position to each lift block or control pendant
in accordance with ASME B30. 16, ASME B30.2 and ASME B30.17. Subnit safety
war ni ngs, diagranms and other framed instructions suitably framed and
protected for display as indicated by the Contracting O ficer as follows:

a. Design and locate the word "WARNI NG' or other legend to bring the |abe
to the attention of the operator. Provide durable type warning |abels
and display the follow ng i nformati on concerni ng saf e-operating
procedures: Cautionary |anguage against lifting nore than the rated
| oad; operating the hoist when the hook is not centered under the
hoi st; operating hoist with tw sted, kinked or damaged rope; operating
damaged or mal functioning hoist; operating a rope hoist with a rope
that is not properly seated in its hoist drumgroove; lifting people;
lifting | oads over people; and renoving or obscuring the warning | abel

b. To avoid operation of crane in the wong direction, affix the words
"FORWARD' and "REVERSE" and acconpanying directional arrows in a
| ocation on the trolley and bridge which are visible and readable to
the operator from pendant station. The words "FORWARD' and " REVERSE"
shall agree with the markings on control pendant. Do not indicate
directional arrows on control pendant.

.2 STRUCTURAL NMATERI ALS

. 2.1 Bolts, Nuts and Washers

H gh-strength bolted connections shall be SAE Grade 5 bolts with
correspondi ng | ockwashers, ASTM F436N ASTM F436, nuts ASTM A563N ASTM A563,
etc., confornming to requirenents of Al SC 325 bolts. Bolts, nuts and

washers ASTM F959/ F959N shall conformto ASTM A325N ASTM A325 bolts or

ASTM A307. @Galvani zed bolts are not acceptable. Do not use ASTM A490N
ASTM A490 bol ts.

.2.2 Bridge G rder or Grders

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Specify wel ded structural steel box sections
for multiple girder cranes Class C, D, or Ewith a
capacity greater than 18 netric tons (20 tons) 16330
kg (36,000 pounds) or a span greater than 12 m (40
feet).

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Provi de [wel ded structural steel box section] [wi de flange beam standard
| -Beam reinforced beamor section fabricated fromrolled plates and
shapes] bridge girders
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2.2.3 Bridge Rails or Bars

kkkkkkkkkkkkkkkkkkkkkkkhhkhhhkkkkkkkkkkkkhkhhhhkkrkxkx *kkkkkhkhkk

NOTE: Renove this paragraph for underhung cranes
and cranes having a capacity less than 18 netric
tons (20 tons) 16330 kg (36,000 pounds) (nmany crane
manuf acturers do not need or want rails or bars).

*k% *k% *k%

*k%

*kkk kkkkkkkkkkkkkkkkkkkkkkhkhkhkk *kkkkkkkkkkkkkk

Trolley runway rails, crane girders and other sections shall be straight
and true. When |oaded with notor driven cranes the deflection of rails
shal | not exceed 1/800 of the span. Calculate the deflection with the
wor st case of two | oaded bridge cranes |ocated adjacent each other. Make
all rail joints flush and true w thout mnisalignnment of running tread and
design to minimze vibration. The gap between adjacent rail ends and the
vertical msalignnent of running treads shall not exceed 1.588 nmm 0. 0625
inch. Level the bridge rail to a plus-or-nminus 3 Mnm 1/8 inch at all rai
support joints. Fasten bridge rail to [top cover plate] [wi de flange] or
centered on flange or offset near web plate for wel ded box sections,
conplete with welded clips. Bolt bridge rail joints using standard joint

bars. Stagger rail joints. Provide a positive stop at bridge rail ends to
prevent creep.

2.2. 4 End Ties and Bridge G rder End Connections
NOTE: Specify end ties for cranes with nore than 4
wheel s. Specify welded structural steel box

sections for nmultiple-girder cranes Class C, D, or E
with a capacity greater than 18 netric tons (20 tons)

16330 kg (36,000 pounds) or a span greater than 12
m (40 feet).

*k%

*kkk kkkkkkkkkkkkkkkkkkkkkkhhhkkkkkkkkkkkkkkkhhkkkkkkkkkkkkk

Use wel ded steel box sections for end ties. Provide full depth diaphragns
at girder connections and jacking points. Provide horizontal gusset plates
at the elevation of top and bottomend tie flanges for connection to girder
ends. Make end connections with high-strength bolts. Use body-bound bolts
fitted in drilled and reanmed holes to maintain the crane square.

. 2.5 Bri dge End Trucks

Provide [rotating][fixed axle] type end trucks fabricated of structura
tubes or fromstructural steel to provide a rigid box section structure.
Provi de jacking pads for renmpoval of wheel assenblies.

[2.2.6 Trol l ey Frane

*%

*% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Trolley frame is applicable only to nultiple
gi rder cranes.

*k%

*kkk kkkkkkkkkkkkkkkkkkkkkkkhhkkkkkkkkkkkkkkkhhkkkkkkkkkkkkk

Provide trolley frame consisting of two structural
trucks wel ded together with one or nore structura

st eel
st eel

side franes or
load girts to form

a one-piece unit.

Provi de pads for the use of jacks or wedges when

changi ng truck wheel s.
forged, cast or

Make al |

rol |l ed steel

troll ey yokes and | oad bars of drop
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12.2.7 End Stops and Bunpers

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Rubber bunpers dry out with tinme. Hydraulic
type bunpers are nore expensive. Using the words
shock-absorbing all ows the manufacturer to choose.
Rubber like materials are not acceptable as an
option.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkik

Fit crane runways and bridge girders with structural steel end stops. Fit
bridge end trucks and trolley frames wi th shock-absorbing, [spring] [or]

[ hydraulic] type bunpers capabl e of decel erating and stopping the bridge
and/or trolley within the linits stated by OSHA and MH CMAA.  Provi de
trolley end stops of sufficient strength to withstand the inpact of a fully
| oaded trolley noving at 50 percent of maximumrated travel speed. Wen
two bridge cranes are on the sanme runway, one crane shall be fitted with
shock- absor bi ng bunpers on each end of each end-truck, and the other crane
shal | have shock-absorbi ng bunpers as per above on one end only of each
end-truck which is the opposite end of the adjacent crane. Fit the other
end of the end-truck with a structural steel stop to engage the bunpers of
the adjacent crane. Provide bridge bunper stops as specified in Section
05 12 00 STRUCTURAL STEEL. Locate stops to permt naximum bridge and
trolley travel

[2.2.8 Footwalks

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

NOTE: Delete the follow ng paragraph if

doubl e-girder cranes are not required. Provide
footwal k fall protection with guard rails or static
line with safety belts.

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhhhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

Set the |l ocation and construction of footwal ks conformng to ASME B30.2. A
full-length structural platformis required on the driver's side of the
bridge. Provide checkered steel flooring for platform double nenber
handrail and a suitable toe-guard, with 760 nm 30 i nch clearance in front
of control equiprment. M ninum 380 nm 15 inch clearance is required in
front of bridge nachinery. [To give access to the opposite side of the
trolley, bridge conductors, or other equipnent, nount a footwal k twice the
Il ength of the trolley on the opposite side of the crane. Provide a
cross-over footwal k over an end tie between the two girder footwalks. ]

Mate the drive side footwalk with the crane access platform The | ength of
the drive side footwal k shall be [adequate to provide access to the trolley
and provide sufficient roomfor nounting control cabinets][along the entire
|l ength of the [bridge][gantry]]. Provide safety handrails for footwalks.

12.2.9 Runway Rails
Provide runway rail size as specified in Section 05 12 00 STRUCTURAL STEEL.

[2.2.10 Qperator's Cab

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Applicable if a cab is specified, otherw se
del ete paragraph. Specify enclosed cab for outdoor
use. Open cab nmay be used indoors. Enclosed cabs
can be provided with a heating and/or air
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conditioning unit according to environnental
conditions. Specify the |location of cab and the
direction the operator should face.

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkkhhhkhhkhkkkkkkkkkk

[2.2.10.1 Design

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkhkhkkkkkkkkkk

NOTE: Select ASME B30.2 only with CMAA 70. ASME
B30.2 is not conpatible with CMAA 74.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Desi gn and construct operator's cab in accordance with [CMAA 70] [ CMAA 74][
and ASME B30.2]. Locate cab access to facilitate entry and exit by crane
operator. Provide space near cab entrance for storage of a carbon-di oxide,
dry chemcal, or equivalent hand fire extinguisher

I 2.2.10.2 Cab Construction

Provide [fixed cab mounted on bridge] [trolley nounted cab] of the

[encl osed] [open] type for [outdoor] [indoor] use, and designed to provide
a clear view of the operating floor and hook for operator. Provide cab
with a suitable [heating] [heating and air conditioning] unit. Locate cab
onthe [ ] of the [bridge] [trolley] with the operator facing [ ].

]I 2.2.11  Additional Provisions for Qutside Service

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

NOTE: This paragraph is applicable for outdoor
cranes only.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Seal weld structural nenbers on outdoor cranes. Provide crane bridges with
par ki ng brakes which will sufficiently hold the crane against a w nd
pressure of 244 Pa 5 psf for in-service conditions. Provide crane bridges
wi th manual | y-operated pin | ocks at each rail, designed to securely anchor

the crane against a wind pressure of 1.5 kPa 30 psf for out-of-service
conditions.

]12.3 MECHANI CAL EQUI PMENT
2.3.1 Vari abl e Frequency Drives

2.3.1.1 Bri dge Drives

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhkhkhkkkkkkkkkkk

NOTE: |If the span is less than 12 m (40 feet) and
the application is CMAA Class "A" or "B", then A1
drive may be included as an option. A1 and A-4
drives are only referenced in CMAA 70 and if

sel ected, delete the reference to CMAA 74.

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhhkkkkkkkkkkkkkhkhkhkkkkkkkkkkkkkhkhkhhkkkkkkkkk

Provide [either the A-1 or] [A-4] bridge drive arrangenent as specified in
[CMAA 70] or [CMPMA 74], consisting of a single electric notor nechanically
connected through gear reduction and drive shafts to the drive wheels or
separate drive nmotors at each end of bridge. Acceleration and decel eration
shall neet the requirenents specified in this section. Gears shall conform
to applicable AGVA standards. GCear reducers shall be oil tight and fully
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encl osed with pressure or splash type lubrication. Bridge-trave
limt-switches are optional

2.3.1.2 Trolley Drives

Provide conplete trolley drive arrangement with a m ni num of two wheels
driven by an integral electric notor. Provide drive nechani smwhich runs
intotally enclosed oil bath. Linit switches are optional for drive
mechani sm  Provide accel erati on and decel eration controls neeting the
requirenents specified in this section

[2.3.1.3 Micro-Drives

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhhhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

NOTE: Current industry standards use Variable
Frequency Alternating Current Drives (VFAC) in lieu
of micro-drive notors. The follow ng paragraph is
included in this section for instances where the
mcro-drive motors will not be replaced with newer
VFAC drives. |If micro-drives are not to be used,
del ete this paragraph

I ncl ude those notions where a micro-drive is
required. |If mcro-drive is not specified, delete
t hese paragraphs. Mcro-drives are generally
requi red when sl ow speeds are required for an
extended anount of time. |If precision novenment is
required for limted tine for final positioning of
| oads, use adjustable frequency or dc variable

vol tage crane controls instead of mcro-drives.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Provide the following crane notions with a separate nmicro-drive: [rmain
hoist], [auxiliary hoist], [trolley drive] [and] [gantry drive]. The

m cro-drives are used to precisely position |oads. Provide each
mcro-drive with an electric notor, gear reducer, nagnetic coupling clutch
and necessary controls. Connect the output shaft of the reducer to an
extension of the primary drive high-speed shafting with a nagnetic coupling
clutch. Coupling shall nornally be di sengaged and becone engaged only if
the micro-drive is required. Provide electrical clutch components,
required for proper operation, confornmng to the requirenents specified in
par agr aph ELECTRI CAL COVPONENTS. Provi de nmagnetic coupling type clutches
whi ch engage and di sengage the micro-drives fromthe hi gh speed shafts of
the main drive arrangenent. Engage the clutch by el ectromagnet and rel ease
by springs. Provide clutch ratings not |less than 150 percent of the
mcro-nmotor rated torque as anplified by the intervening gearing. Cutch
encl osures shall facilitate easy access for wear inspection of the friction
el ements and visual exam nation of the clutch assenblies.

12.3.2 Gearing

Provi de encl osed gear reducers type gearing. GCears and pinions shall be
spur, helical, or herringbone type only, and be forged, cast or rolled
steel. Qpen-type gearing is not acceptable, except for final drives.
Provi de gears and pinions with adequate strength and durability for the
crane service class and manufactured to ANSI/AGVA 2001 Quality Cass 6 or
better precision per [AGVA | SO 10064-6] [AGVA | SO 17485] [ANSI/AGVA 2011] [
ANSI / AGVA 2015-1].
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2.

2.

3.2.1 Cear Reducers

Provi de gear reducers which are [standard itenms of nanufacturers regularly
engaged in the design and manufacture of gear reducers for Class D and G
cranes][ or ][integral conponents of standard hoists or hoist/trolley units
of manufacturers regularly engaged in the design and manufacture of hoists
or hoist/trolley units for Class A, B or Ccranes]. Provide gear reducers
desi gned, manufactured and rated in accordance with ANSI/AGVA 6113
ANS| / AGVA 6013 (for trolley drives only), as applicable. Except for fina
reduction, provide the gear reduction units with fully enclosed in
oil-tight housing. Design gearing to AGVA standards and to operate in an
oil bath. Operation shall be snooth and quiet.

.3.2.2 Open Cearing

Provide gears and pinions possessing adequate strength and durability for
the crane service class and nmanufactured to ANSI/AGVA 2001 quality class 6
or better precision per [AGVA | SO 10064-6] [ AGVA | SO 17485] [ANSI/AGVA 2011
] [ANSI/AGVA 2015-1]. Enclose open gears with safety guard renovabl e
covers over openings for inspection and access for grease |ubrication

3.3 Brakes

a. In addition to the requirenents of CMAA 70, provide shoe, disc, or
conical type brakes with thernmal capacity suitable for class and
service specified in this section. Shoe, disc, and conical brakes
shal |l be spring-set and electrically-released by a continuously rated
direct acting magnet. Provide brakes which are self-aligning and
easily adjusted for torque setting and lining wear. Brake |ining
materi al shall be asbestos free. Provide cast iron brake wheels
conform ng to ASTM A159 or the manufacturer's standard high-strength
ductil e cast-iron brake wheels, provided that the material exhibits
wear characteristics in the formof powdered wear particles and is
resi stant to heat-checking. D sc brakes shall be totally enclosed and
have nultiple discs with stationary rel easi ng magnets. Provide brake
torque easily adjustable over a 2:1 torque range.

b. [Provide bridge braking systemw th a spring-applied and
el ectrically-rel eased single shoe, disc, or conical brake for each
bridge drive notor.] Provide braking systemwhich automatically sets
when controls are rel eased or power is interrupted. Mke provisions to
facilitate easy brake adjustnent. Provide brakes with a torque rating
of at |east 50 percent of bridge drive notor rated torque.

3.4 Wheels
NOTE: Include the second sentence for CMAA 70 cl ass
D and E, cranes; otherw se delete. Include the

requi renent for trolley wheels only for nultiple
gi rder cranes.
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Provi de wheel s manufactured of rolled or forged steel.[ Weel treads and
fl anges shall be rimtoughened to between 320 and 370 Brinell hardness
nunmber.] Provide doubl e-flanged [Bridge] [Bridge and trolley] wheels.
Trol l ey and bridge wheel s shall have straight treads. Equip wheels with
sel f-al i gni ng doubl e-row spherical roller-bearings of capacity as
recomended by bearing manufacturer for design |load of trolley or bridge.
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2.3.5 Bearings
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NOTE: Equalizer sheaves conpensate for unequa
| ength, stretch of the hoisting, and swi nging of the
| oad bl ock.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkhkhkkkkkkkkkk

Al'l bearings, except those subject to a small rocker notion, shall be
anti-friction type. Provide a neans for lubrication for bearings not
considered lifetine lubricated by the nanufacturer. Equip equalizer
sheaves with sintered oil-inpregnated type bushings in accordance with
ASTM B438 or ASTM B439

2.3.6 Anti-Drip Provisions
Desi gn cranes to preclude | eakage of lubricants onto the lifted | oads,
floor, or external grounds. Fit all equipnent and conponents which cannot
be nade | eak-proof with suitable drip pans. Drip pans shall be
manuf act ured of steel and designed to permt renoval of collected |ubricant.
2.4 ELECTRI CAL COVPONENTS

[2.4.1 Expl osi on Proof Requirenents
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NOTE: Delete this paragraph if explosion proofing
is not part of design criteria. Define hazardous
classification and eval uate Contractor's proposa
for electrical equipnment. Show |location of the
hazar dous areas.
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Equi prent and wiring in locations indicated shall conformto NFPA 70 for
Class [I] [II] [II1], Division [1] [2] hazardous |ocations. Provide

equi pnent suitable for [Goup [ ]] [operating tenperature of [ ]
degrees C degrees F]. Provide wiring and equiprment in |ocations indicated
of the classes, groups, divisions, and suitable for the operating
tenperature as specified

12.4.2 Control Systens

Provi de a separate controller for each notor; however, use a dupl ex
controller two motor bridge drives. Provide overload protection in
conformance with the requirenments of [NEMA ICS 2][ NEMA | CS 3].
Mechanically and electrically interlock contactors that are used for
starting, stopping, and reversing.

2.4.2.1 Travel Motion Control System
Provide AC inverter duty, totally enclosed non-ventilated (TENV), squirre
cage induction type bridge and trolley drive notors. All notors shall have
60 minute duty rating minimum Provide Cass Hinsulation with Cass B
tenperature rise.

2.4.2.2 Drive Control System

Provide static reversing, adjustable frequency controllers for the
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[trolley] [and bridge] infinitely variable electric drives. Provide
dynani c braking. Provide two step infinitely variable speed control for
the bridge and trolley functions, controlled via pendant pushbuttons. The
troll ey, and bridge brakes shall set after associated controller
decelerates notor to a controlled stop. Size the bridge and trolley
controllers to provide sufficient starting torque to initiate notion of
that crane drive nmechanismfromstandstill with 0 to 131.25 percent of
rated | oad on the hook and not produce any hook roll back. Drive nmotors
shall run smoothly, without torque pul sations at the | owest speed, and be
energi zed at a frequency not exceeding 60 HZ

. 4.3 Power Sources

.4.3.1 System Supply Vol t age

Design cranes to be operated froma [ ] volt, [three-phase, 60 Hz,
alternating current] [direct current] system power source. Design energy
i sol ating devices for such machi ne or equi pnent to accept a | ockout device
in accordance with NFPA 70.

.4.3.2 Transformers
NOTE: This paragraph is applicable to ac power
supplies only.
Provide dry type transformers and carry full |oad continuously at rated

vol tage and frequency w t hout exceeding an average tenperature rise of 115
degrees C above an anbi ent tenperature of 40 degrees C. Provide
transformer with totally enclosed case finished with manufacturer's
standard coating system Fully encapsul ate transformers, except for those
specifically designed for use as an isolation transformer for static power
conversion units.

4.4 Motors
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NOTE: Mbtor heaters are desirable for outdoor
cranes, unheated warehouse service cranes, or any

ot her condensi ng hi gh-hum dity application, but
specify heaters only if an integral conponent of the
hoi st and notor nmanufacturer. Select a notor from
the followi ng types and coordinate with the desired
control type

Sel ect industrial nmotors for CMAA 70, Class A, B, C
and D cranes, as foll ows:

a. For critical load handling, self-excited
alternator with electrical |oad brakes or energency
dynami c braking is preferred.

b. Select crane type notors for ac notors.

c. Select 800 Series dc nmill type notors or dc
i ndustrial nmotors for dc notors.

d. If crane and/or industrial type notors are
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specified, select NEMA MG 1.

Select mlIl motors for CMAA 70, Class E cranes, as
follows:

a. |If 800 Series dc mlIl type notors are specified,
sel ect AISE Std No. 1.

b. Select dc notor type (squirrel cage, wound
rotor) for the appropriate control system

c. Select dc series wound nmotors for dc constant
potential control

d. Select dc shunt wound for dc variable voltage
control.

e. Select ac nmotor (squirrel cage, wound rotor) for
the appropriate control system
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2.4.4.1 General Requirenents for Mtors

a. Provide notors designed specifically for crane and hoist duty. Provide
drain holes at |ow points near each end. Provide inspection and
service covers with gaskets. Hardware shall be corrosion-resistant.
Provi de notors confornming to the requirenents of NFPA 70, [ NEMA MG 1]
and UL 1004- 1.

b. [Mdtor heaters shall energize when nainline contactor is de-energized,
and water heaters de-energi ze when nainline contactor is de-energized.
Provide notors 15 kW20 HP and larger with a suitable heater to prevent
condensation during |ong periods of inactivity. Mdttor heater shall be
an integral conponent of the hoist and notor manufacturer.]

c. Provide one enbedded thermal sensitive device in hoist notor w ndings.
Devi ce and associated circuitry shall serve as an alarm activating an
anber signal or pilot light visible to control stations when notor
tenperatures becone excessive. Establish set point below the Cass B
i nsul ation tenmperature linmt. Thernmal-sensitive device and associ ated
circuits shall be self-restoring (autonmatic reset). Two-speed,
two-wi nding notors with a solid-state control are not allowed for
creep-speed use.

.4.4.2 Bri dge and Trolley Drive Mdtors

Provide [ac crane type] [dc industrial type] [800 Series dc m |l type]
[[singl e-speed; single-wnding] [two-speed; two-w nding]] [NEMA design B
squirrel cage ac type rated] [wound rotor ac induction type] [ac type
designed for ac adjustable frequency operation] [dc series wound type] [dc
shunt -wound type] bridge and trolley drive notors.

2.4.4.3 Mot or Encl osur es

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Applicable to 1 or 2 speed ac nagnetic
control of ac squirrel cage notor. If it is not
desirable to have the notor i mediately reverse
direction, include sentence on plugging to allowthe
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notor to stop prior to reversing direction. If
excessive | oad swing cannot be tolerated during the
start of the bridge or trolley, include sentence on
reduced vol tage starting.

a. Select drip-proof enclosure for indoor usage,
except in a hazardous atnosphere.

b. Select totally enclosed nonventil ated encl osure
for outdoor use and indoor use in a hazardous
atmosphere.

c. Select totally enclosed fan cool ed encl osure for
notors operating at rated speed for |ong periods.

d. Select forced ventilated enclosure for dass E
service.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Provi de notor enclosures that are [totally enclosed, non-ventilated (TENV)]
[totally enclosed, fan cooled (TEFC)] [totally enclosed, air-over frame
(TEAOQ] [drip-proof] [drip-proof forced ventilation] and conformto NEMA 250.

2.4.4.4 Mot or Insulation and Tinme Rating
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NOTE: For bridge and trolley motors, select Cass F
or Hinsulation based on rated tenperature rise of
105 (Class F)/125 (O ass H) degrees C by resistance
above a 40 degree C anbient for CMAA Cass A B, C
cranes and CMAA 74 cranes with ac or dc magnetic
control and electrical control braking.

For bridge and trolley notors, select Class F
insulation for HM Duty Cass Hl, H2, and H3 hoists
and CMAA 70 Class A, B, C cranes and CMAA 74 cranes
with ac or dc mmgnetic control.

For all nmotors, select Class F or Hinsulation with
a rated tenmperature rise of 105 (Class F)/125 (d ass
H) degrees C by resistance above a 40 degree C
anbient for CMAA 70 Class A, B, C and CMAA 74 cranes
with ac or dc static controls.

For all notors, select Cass F or Hinsulation based
on a rated tenperature rise of 105 (C ass F)/125
(Class H) degrees C by resistance above a 40 degree
C anmbient for CMAA 70 O ass D and E cranes.

Del ete frame size selection if not needed for the
project.
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2.4.4.5 Bridge and Trolley Mdtor Insulation and Tine Rating

Provide bridge and trolley drive nmotors with an insulation which has a
[Cass F] [Cass H rating based on [105] [125] degrees C [220] [258]
degrees F notor tenperature rise above 40 degrees C 103 degrees F amnbient
with frame size selection based on continuous rating.
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[2.4.4.6 Micro-Motors
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NOTE: Current industry standards use Variable
Frequency Alternating Current Drives (VFAC) in lieu
of micro-drive notors. The follow ng paragraph is
included in this section for instances where the
mcro-drive motors will not be replaced with newer
VFAC drives. |If micro-drives are not to be used,
del ete this paragraph

*% *% *% *% *% *% *% *% *% *% *%%

Mcro-motors for bridge [and trolley] drives shall be [direct current

i ndustrial type, shunt wound notors] [industrial type, single-speed;
singl e-wi ndi ng; ac squirrel cage notor] and conformto the requirenents of
NEMA MG 1. Provide totally enclosed mcro-notor, fan cooled (TEFC), with
Class F or Hinsulation. Mdtor voltage rating shall conply with system
supply voltage rating specified.

12.4.5 El ectric Brakes

[2.4.5.1 Brakes

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Delete this paragraph if hydraulic braking
systemis not required.

If electric brakes are used, provide a drift point
so the brakes will release after the nmotor is
de-energi zed, thereby allow ng the notion to coast
and reduce swing of the load. A drift point can
also allow the trolley to center itself over the

| oad before actually starting to lift.

For pendant control cranes and cab controlled cranes
where hydraulic braking is not desired, select
spring-applied electrically-rel eased brakes.

For cab operated cranes, specify electric-hydraulic
brakes for bridge or trolley brakes except in the
case of constant speed/speed regulated (at a
particular controller setting) type controls.

Limt electric-hydraulic brakes to ac magnetic or
secondary saturable reactor and dc magnetic controls
for ac wound rotor notors and dc series/conpound
wound notors respectively. Limt electric-hydraulic
brakes to bridge brakes on bridge nounted cabs and
trolley brakes for trolley nmounted cabs.

Do not specify electric-hydraulic brakes for the
following:

a. Single and nulti-speed magnetic control of
squirrel cage notors.

b. Alternating current adjustable frequency control
of squirrel cage notors.
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c. Direct current variable voltage control of shunt
wound ac notors.
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a. Electric-hydraulic [bridge] [trolley] brakes shall be dc shunt nagnet
type equi pped with hydraulic actuators manual |l y-operated with a
f oot - operated naster control unit in the operator's cab, and
electrically released with the operation of the mainline contactor
POVNER- OFF pushbutton or power failure

b. Provide renpte control bl eeders operable by pushbutton and foot peda
except for power-assisted brake systens. Renpte control bleeders shal
be conplete with pushbutton clearly I abeled and located in operator's
cab where the operator can easily depress the pushbutton and punp the
brake sinultaneously. In lieu of the conbination electric-hydraulic
brakes, separate hydraulic and el ectric brakes nay be provided. Design
hydraul i c brake systemto ensure equal pressure at each brake cylinder

I 24.5.2 Hoi st Brake Time Del ay
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NOTE: Delete this paragraph if one brake is
specified.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Provi de one of the hoist holding brakes with a time-delay setting (from1l
to 3 seconds). The time-delay shall be initiated upon releasing the
control pushbutton or returning the master switch to OFF. Operation of
mai nl i ne PONER- OFF pushbutton or power failure shall result in each hoist
brake's setting w thout any tine-del ay.

12.4.5.3 Automatic Stop System

Provide fail-safe spring set electrically-controlled brakes when power is
interrupted. Brakes shall be released with a mainline contactor POAER- OFF
pushbutton or a master switch for the associated drive. Brakes shal
automatically stop when there is a power failure. Design electric system
to be nechanically rel eased. Provide enclosures for electrical-controlled
brake components conforming to NEMA ICS 6 Type [__ ], and NEMA ICS 8
Provide direct current shunt nagnetic shoe brakes with an electrica

forcing circuit for rapid rel ease of brake. Each shunt coil brake shall be
circuited for both conductors to open sinultaneously when the brake is
de-energized.

2.4.6 Control System

Provide a separate controller for each notor; a duplex type for 2-notor
bridge drives and a quadraplex type for 4-notor bridge drives on ac centra
cranes. \When 2-notor bridge drives are furnished and dc magnetic contro

is required, provide dc series-connected notors. Wen 4-notor bridge
drives are furnished and dc magnetic control is required, provide dc
series-parallel connected notors . Provide overload protection confornng
to NEMA ICS 2 and NFPA 70. Wen contactors are used for starting, stopping
and reversing, contactors shall be nechanically and electrically

interlocked.
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2.4.6.1 Control Panels
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NOTE: Control panel heaters are desirable for
out door cranes, unheated warehouse service cranes or
any ot her condensing high-hunidity application

Alternating current or dc static crane control for
out door cranes need thernostatically-controlled
panel heaters for outdoor panels or any other
application which is colder than 0 degrees C
Alternating current or dc static crane control may
need both thernostatic control and nainline
contactor control
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Fabricate control panels of solid sheet steel designed and constructed to
conformto requirenents of NEMA ICS 6 Type [ | ]. [Provide
thernostatically-controlled heaters to keep control enclosure tenperatures
at or above O degrees C 32 degrees F in each static crane control panel.]
[Control panel heaters shall be energi zed when mainline contactor is
de-energi zed, and be de-energi zed when nainline contactor is energized to
prevent anti-condensation.] Hi nge and equip control panel doors with
gaskets and fitted with key-l1ock handl e design, conplete with a single key
to open all | ocks.

2.4.6.2 Bri dge and Trolley Contro

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Select a bridge and trolley control from
foll owi ng paragraph a through f and coordinate with
par agr aph Mot or Encl osures.
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[a. [Provide bridge and trolley main control systenms with [one] [two]
speeds in each direction with an electrically-operated, full-nmagnetic,
across-the-line reversing type starter.] [Use centrifugal switches in
control circuit to prevent the plugging of trolley or bridge drive
notors; arrange each switch to set the associated drive's brake while
attenpts are nmade to plug.] [Provide the [bridge] [and] [trolley] main
control systemw th reduced voltage starting for all speed points.]]

[b. Provide ac magnetic control, five-speed, reversing, plugging type
bridge and trolley main control systens.]

[c. Provide ac static stepless secondary saturable reactor bridge and
trolley main control systems.[ Provide control wth
conti nuousl y-adj ustabl e speed frommnimumto full speed. M ninmum
speed with zero hook | oad shall not exceed 15 percent of full-rated
speed.][ Provide control with speed regul ation of 15 percent or |ess
fromno-load to full-load at all speed settings.]]

[d.  Provide dc magnetic control type, five-speed, reversing, plugging type
bridge and trolley nmain control systens.]

[e. Provide dc stepl ess, speed-regul ated, adjustable-voltage control with
dc shunt-wound notors for bridge and trolley main control systens.
Provi de conti nuous-speed adj ustnment control from nininmum speed (2
percent at no hook load) to full speed. Provide autonmatic-regenerative
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braki ng for speed reduction and sl ow down before brake setting.
Provide a m nimum 50-to-1 speed range.]

[f. Provide ac adjustabl e-frequency, speed-regulated, control of ac
squirrel cage nmotors for bridge and trolley main central systens.
Provide control w th continuous-speed adjustment from m ni num speed
(2.5 percent at no-hook load) to full-speed. Provide control wth
aut onatic regenerative or dynam c braking for speed reduction and sl ow
down before brake setting. Provide a mininum40-to-1 speed range with
constant torque acceleration, for base and sub-base speeds.]

2.4.6.3 Drift Point
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NOTE: Provide bridge and trolley directions
normally oriented to main conpass headi ngs.

Sel ect nethod of festoon suspension. For multiple
girder cranes sel ect underneath footwal k and for

single girder cranes select auxiliary girder. |If a
hoi st thernmal sensor is specified, include

requi renent for yellow pilot light. |If a VFAC drive
is specified, include the sentence, "A 2-position

[ K

Pendant handles are required only if pendant is in
an expl osion area. Monorail cranes do not require
an i ndependent track for pendants.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Provide a trolley and bridge nmain control systens with a drift point
bet ween OFF and first speed control point in each direction or have a
separate pushbutton

[2.4.7 Cab Control Station

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Delete this and the follow ng two paragraphs
if a cab is not required.
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2.4.7.1 General
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NOTE: Provide bridge and trolley directions
normally oriented to main conpass headings. |If
st epped speeds and/or drift point are specified,
i nclude the applicable requirenments in this
paragraph. Delete auxiliary hoist switch if not
necessary for the project.
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Acconplish crane control by a [bridge-nmounted] [trolley-nounted] cab
control. Provide spring-return to "OFF" for master switch operating
handl es, with [distinct drift point detents,] [distinct speed-point
intents] and OFF position latching. Provide NEMA Type 1 naster switch
encl osures. Provi de PONER- OFF pushbutton with a red nushroom head and a
green or black POAER-ON pushbutton. Provide the follow ng cab nmaster
switches:
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a. Miin Hoist - up/down.

[b. Aux Hoist - up/down.]

c. Bridge - [ 11 ].
d. Trolley - | ] ].
e. POVNER- OFF.

f. PONER-ON

2.4.7.2 Cab I ndications

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: |If hoist thermal sensor is specified, include
requi renent for amber light. Voltneter applicable
to dc control systems only. |If rail clanps are
specified, include sentence regarding rail clanp
operation and indication. |If flood lighting is
specified, include requirenent for toggle switch

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Provi de anber pilot lights to indicate excessive hoist notor tenperature.
Provide a white pilot light to indicate that power is available on | oad
side of crane disconnect switch. Provide a blue pilot light to indicate
that the main contactor is energized. [Supply a minus 300 to plus 300 Vdc
voltnmeter to nonitor the main rectifier output voltage, and provide a

sel ector switch to select the voltage to be nonitored.] [Provide a red
pilot light to indicate the rail clanps are set.] [Provide a single-toggle
switch to operate crane floodlights.] [Provide a single green pilot to
indicate all VFAC drive clutches are engaged. ]

[2.4.7.3 Cab Controls

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Delete this paragraph if conbination controls
(cab and pendant or cab and radio control) are not

used. |If it is desirable to raise the pendant out
of the way, include the |ast sentence. O herwi se,
delete.

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkhkhhkhhkkkkkkkkkkik

Provide cab with a 2-position key-operated switch to allow transfer of
control fromcab to [pendant] [radio control] station and a red pilot |ight
mounted in cab to indicate that the control has been transferred to other
station. Selection of one operating station shall |ock out the controls of
other stations.[ Also provide a 2-position switch to raise and | ower the
pendant station.]

I 2.4.7.4 Cab Heating and Ventilating [and Air-Conditioning]

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: If heating or air conditioning of the cab is
required, edit this paragraph to specify design
requi renents; otherw se delete this paragraph

Refer to UFC 3-400-02, "Design: Engineering Wat her
Dat a" anbi ent tenperatures for cab heating and air
conditioning.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

Provide thermally-insulated cab with [air-conditioner][ and electric
heater]. Provide a filter unit to pressurize the cab with filtered outside
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air. Provide air filter which is a standard commerci al type capabl e of
removi ng ai rborne dust and locate it where it can be readily cl eaned or
changed. Provide adjustable thernostat to control [air conditioner][ with
][ heater]. Provide a unit neeting the Energy Efficient requirenents of
ASHRAE 90.1 - SI ASHRAE 90.1 - IP. Miintain the cab interior at 18 degrees
C 65 degrees Fin winter with [ ] degrees C F anbient tenperature and
[ ] degrees CF in summer with [ ] degrees CF dry bulb and [ ]
degrees C F wet-bulb anbient tenperatures. Provide corrosion-resistant
material or protection against corrosion for all other hardware and
components. Mount notor conpressor assenbly on vibration isolators.

112.4.8 Pendant Control Station

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhhhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

NOTE: Delete the follow ng paragraphs if pendant
control is not specified.

I f pendant control is not specified, delete
paragraphs. |If the crane is higher than 18 m (60
feet) above the operating floor and the span is
greater than 15 m (50 feet), consider including a
pendant drive for ease of novenent of the pendant if
it is not towed by the trolley; otherw se delete
this paragraph. Pendant drive speed should be the
sanme as the trolley.

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhkhkhkhkkkkkkkkkkk

[2.4.8.1 General

Provide NEMA Type [1] [3R] [7] [9] [12] pendant control station. Hold
physi cal size of pendant to a minimum Provide a separate cabl e of
corrosion-resistant 3.2 mm 1/8 inch wire. Attach pendant station to
[underside of crane bridge footwal k] [an auxiliary girder] and hang
vertically with bottom of pendant at 1 m 40 inches above floor. Do not
support wei ght of pendant by control cable.

12.4.8.2 Oper ati ng Pushbuttons

kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

NOTE: Specify requirements for auxiliary hoist
pushbutton in Section 41 22 23.19 MONORAIL HO STS.

Provide bridge and trolley directions normally
oriented to nmain conpass headi ngs. Sel ect nethod of
festoon suspension: For nultiple girder cranes

sel ect underneath footwal k and for single-girder

cranes select auxiliary girder. |If a hoist thermal
sensor is specified, include requirenment for yell ow
pilot light.

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkhkkkkkkkkkk

Provi de heavy-duty, dust-and-oil-tight type operating pushbuttons with
distinctly-felt operating positions which neet requirenments of NEMA | CS 2.
Pendant control buttons shall be nonentary pushbuttons. Provide recessed
type pushbuttons (except the POMNER- OFF button) to avoid accidenta
operation. Make dianmeter of buttons a size which will nmake operation
possible with a thunmb while hol ding the pendant with same hand. Provide
nanepl at es adj acent to each pushbutton. Provide barriers on pendant

bet ween various pushbutton functions, except on elenents nounted in
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junction box. In a nulti-speed application, dual-position pushbuttons
shall have a definite click-detent position for each speed. Design and
manuf act ure pushbuttons not to hang up in control case. Pendant shall

include a separate set of pushbuttons for each nmotion and for POAER- ON
PONER- OFF. Provide the foll owi ng pushbuttons:

POWER-OFF.
POWER-ON.
Hoist-up.
Hoist-down.
[Gantry]- .
[Gantry]- .
Trolley- .
Trolley- .

2.4.8.3 Li ght I ndicators

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Coordinate requirenent for pilot |ights and
sel ector switches. Delete VFAC drive if not
applicable.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

Provide pilot lights neeting heavy-duty requirenents of NEMA |ICS 5.

Provide one [red][anber] pilot light to indicate excessive hoist notor
tenperature on pendant station. Provide a blue pilot light to indicate
that the main contactor is energized, and a white pilot light to indicate
that power is available on the |oad side of crane di sconnect switch.
Provide a bright red nushroom head for the PONER- OFF pushbutton. Provide a
2-position selector switch to sel ect between normal and VFAC dri ve.

Provide a single green pilot light to indicate all [VFAC drive] functions
are engaged.

[2.4.8.4 Pendant Drive Control

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: |If the crane is higher than 18 neters (60
feet) above the operating floor and the span is
greater than 15 neters (50 feet), consider including
a pendant drive for ease of nmovement of the pendant
if it is not towed by the trolley; otherw se delete
this paragraph. Pendant drive speed should be the
sanme as the trolley.

kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkkkhkhhkhkhkkkkkkkkkk

Provide a 3-position nonentary contact spring-return to OFF toggle switch
to control the notorized trolley for pendant.

I 2.4.8.5 Transfer of Control Stations

Provi de pendant with a green pilot light to indicate that control has been
transferred to pendant station fromcab with key | ock-out.

1[2.4.9 Radi o Renpbte Control, Infrared Renpote Control

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Include this and the follow ng paragraph if
radio remote control or infrared renmote control is
desired; otherw se del ete.
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2.4.9.1 General

Equi p crane with a conplete digital radio renote-control systemto permt
full control of crane froma portable wireless transmtter. Provide a
system which is the use-proven product of a manufacturer regularly engaged
in design and manufacture of crane radio renote-control systems. Provide a
"fail-safe" designed systemso that the failure of any conponent or |oss of
signal will cause all crane nmotors to stop. The system shall pernmit

conpl ete, independent and sinultaneous operation of all crane functions.
System frequency shall conply with [FCC Part 15 - (unlicensed frequencies)]
[be in the 72MHz- 76MHz band]. Include transfer relays in receiver if crane
is also cab or pendant controll ed.

2.4.9.2 Transmitter

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Provide bridge and trolley directions

normal ly oriented to main conpass headi ngs.
Coordinate transmitter requirenent for auxiliary

hoi st control in Section 41 22 23.19 MONORAIL HO STS
if auxiliary hoist is used.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Provide portable transmitter conplete with an adjustable belt or harness.
Crane notion switches shall spring-return to OFF. Provide transmitter with
two spare batteries and battery charger to pernmit continuous operation.
Provide a key-lock with the key renovable in the OFF position only to
control transmitter operation. Provide a blue signal |ight nounted on
crane visible fromfloor to indicate the main contactor is energized. Mke
POMER- OFF toggl e-switch bright red. Provide the transmitter with the
follow ng controls:

Hoist-up/down.
Bridge-| ].
Trolley- .
POWER-ON.
POWER-OFF.

12.4.10 Protection
2.4.10. 1 Mai n Li ne Di sconnect

Provide a main |ine disconnect consisting of a conmbination circuit breaker
(50,000 AIC) and non-reversing starter, starter w thout overloads (nmainline
contactor) in NEMA Type [ ] enclosure. Control circuit of mainline

di sconnect shall cause all crane notions to stop upon nminline

undervol tage, overload, control circuit fuse failure, or operation of POAER
OFF pushbutton. Equip nmainline disconnect with energy isolating devices
designed to accept | ockout devices.

2.4.10.2 | sol ati on Transforner

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Specify an isolation transforner and surge
protection to protect electronics from external
faults. Recommended for dc static control systens.
Applicable to ac power supplied systens only.
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Provide an SCR drive type isolation transforner specifically designed for
cranes, with a continuous rating which will exceed that required of the sum
of rated full-load full-speed KVA of hoist plus 50 percent of rated
full-load full-speed KVA of trolley and bridge notors plus the rated KVA of
controls. Miltiply the total KVA by 1.05 (efficiency factor). Connect the
i solation transformer to the | oad side of nminline disconnect of the
transfornmer. Supply crane dc static control electric power distributed on
the crane through this isolation transfornmer.

.4.10.3 Surge Protection

Provi de surge suppressors neeting the requirenments of UL 1449. Provide
three netal oxide varistors on the Iine side of each SCR drive isolation
transformer to provide transient over-voltage protection.

.4.10.4 Crcuit Breakers

Provide circuit breakers neeting the requirenents of UL 489.

.4.10.5 Overloads

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Sel ect applicable overload protection based
on control circuit type

kkkkkkkkkkkkkkkkkkkkkkkkkhkhkkhkkkkkkkkkkkkhkhhkk *kkkkkkkkkkkkkkkkkkk

[Alternating current circuit overload relays shall be of the anbient
conpensated, autonmatic reset, inverse tine type located in all phases

i ndividual notor circuits. Arrange overload relays to de-energize the
associ ated motor on an overload condition.] [Provide an automatically
reset inverse time-trip running overload relay for each dc notor circuit.
Provide an automatically reset instantaneous trip overload relay in each dc
motor circuit or for a pair of series-connected notors. Arrange overl oad
rel ays to de-energi ze the associated notor on an overl oad condition.]
[Alternating current adjustable frequency-control notor overl oad-protection
shall be electronic and protected by inverse tinme and current versus output
frequency which will allow less current for a given anbunt of running tine
when frequency (speed) is lower than rated.] [Provide electronic direct
current variable voltage control notor overl oad-protection.]

.4.11 Limit-Switches

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhkhkhkhkkkkkkkkkkk

NOTE: Current industry standards require limts to
renove power instantly fromthe notors and brakes
via the control system

Del ete reference to micro-drive control systemif
not appli cabl e.

kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkkkhkhhkhkhkkkkkkkkkk

Provi de heavy-duty qui ck-break doubl e-pol e double-throw type gear limt
switches conformng to NEMA ICS 2. The geared limt-switch interruption of
a notion in one direction shall not prevent the opposite notion. Geared
limt-switches shall reset automatically. Provide NEMA Type [1] [4] limt
switch housings. Linmit-switches shall interrupt power to the primary [and
m cro-drive ]Jcontrol systens.
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2.4.11.1 Bri dge and Trolley Travel Limt-Swtches

Provide runway (track-type) limt-switches for crane bridge and trolley
nmotions to stop the bridge and trolley notions, respectively. Instal
limt-switch actuators on building and trolley frame to actuate the
limt-switches and stop the crane bridge or trolley prior to contacting the
trolley frane bunpers. Locate trip mechanismfor trolley notion on crane
runway to trip the switch before the bunper contacts the stop. Locate trip
mechani sm for bridge nmotion on crane runway to trip switch before bunper
contacts the stop. Wen the switch is tripped, pernmit the switch opposite
travel in the direction of stop and then automatically reset.

[2.4.11.2 Rail Clanp Limt-Swtches

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: | nclude paragraph for outdoor cranes;
otherwi se delete. Delete reference to VFAC drive
when not applicable.

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkkkkhkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

When rail clanps are set, furnish each rail clanp with a linmt-switch
designed to interrupt the primary [and VFAC drive ]Jcontrol circuits to
bridge drive. Provide a red pilot light at control station to indicate the
rail clanps are set.

12.4.12 Wiring

Provide wiring conplying with Article 610 of NFPA 70. Nunber or tag wires
at connection points. Make all splices in boxes or panels on termnals
boards or standoff insulators. Base notor |oop, branch circuit and brake
conduct or selection on NFPA 70 for 90 degrees C 184 degrees F conductor
rating on indoor cranes, and for 75 degrees C 154 degrees F conduct or
rating on outdoor cranes. Conductors in the vicinity of resistors and
conductors connected to resistors shall be [ Type 5RWM.][

2.4.13 Electrification
2.4.13.1 Mai n Power El ectrification

Mai n power electrification systemshall provide power to crane
starter/di sconnect circuit breaker

2.4.13.2 Crane Runway Conductors

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhkhkhkkkkkkkkkkk

NOTE: Sel ect covered conductor bar systemfor

a. Indoor non-hazardous service
b. Qutdoor non-corrosive environnent

Sel ect festoon system for

a. Indoor - hazardous service
b. CQutdoor - corrosive (marine) environment

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

[ Provi de covered conductor bar type crane runway conductor system designed
and nanufactured to nmeet UL requirenents. Provide rigid or flexible
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self-closing type protective cover designed to cover all |ive conductors
and shaped to prevent accidental contact with conductors. Provide
heavy-duty sliding shoe type collectors conpatible with the electrification
system Provide two tandem desi gned coll ector heads for each conduct or

rail to provide redundancy.] [Provide festooned type crane runway
conductor system consisting of a support rail, cables, junction boxes,
cabl e cars and accessories. Hardware shall be corrosion-resistant or
protected agai nst corrosion. Festoon storage area shall not restrict the
crane travel at the ends of runway.]

2.4.13.3 Bri dge Span Conductors

Provi de [festooned type consisting of a support rail, electrical cables,
junction boxes, cable cars and accessories] [rigid conductor/collector type
| ocated within enclosure] bridge span conductor system Cable | oops shal
not drop bel ow the hook high position. Provide corrosion resistant outdoor
crane bridge festoon system hardware.

[2.4.13.4 Pendant Festoon System

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkhkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: The pendant festoon systemis an option to
t he Desi gner.

*% *% *% * * *% *% *% *% *% *% *%%

Provi de pendant festoon system consisting of a support rail, cables,
junction boxes, cable cars and accessories. Cable |oops shall not drop
bel ow t he hook hi gh position. Provide pendant control car with NEMA Type
[1] [3R] [12] junction box. Pendant festoon shall be [towed by trolley]

[i ndependent of trolley notion]. Provide corrosion resistant outdoor crane
pendant festoon system hardware.

I 2.4.13.5 Pendant Drive System

Provi de pendant festoon systemwi th a notor-drive system capable of driving

the pendant control car at | ] ms fpm Control of pendant notor drive
shall be fromthe pendant.

I 2.4.13.6 Pendant Retraction System

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Sel ect nmethod of pendant retraction if
speci fied; otherw se del ete paragraph

kkkkkkkkkkkkkkkkkkkkkkkkkkhkkhkkkkkkkkkkkkhkhkhkkkkkkkkkkkkkkhkhkhkk
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[ Provi de pendant control car with an electric-powered cable reel so that
the pendant station will retract fully.] [Provide a wire-rope hoist to
hoi st the pendant station. Pendant and pendant drop-cable shall be

retractable to approximately 1/3 of drop cable length.] Control retraction
system from cab.

]2.4.14  Special Requirenents

2.4.14.1 War ni ng Horn

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Delete |last sentence if not applicable to
project.

*% *% *%

*% *% *% *% *% *% *% *% *%%

SECTI ON 41 22 13.13 Page 41



Provide a solid-state electronic warning horn on the crane. Acconpany any
bridge or trolley nmotion by a continuous series of alternating tones.[ The
war ni ng horn shall not sound when the crane is in the VFAC drive node.]

2.4.14.2 Accessory Power

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkhkhkkkkkkkkkk

NOTE: If lighting, notor or control cabinet heaters
or receptacles are specified, include the follow ng
paragraph if 460 volt ac is the power source.

Sel ect the conponents requiring power.

*% *% *% *% *% *% *% *% *% *% *% *%%

Use t hree-phase 208Y/ 120 volt ac power supplied via a circuit breaker and
isolation transformer fromthe Iine side of the main line disconnect for
[lighting,] [heaters,] [and accessory circuits] on the crane. Provide the
circuit breaker with a NEVA Type [1] [3R] [12] enclosure. The enclosure
shal | have provisions to lock the breaker in the OFF position. Provide
each circuit breaker pole with individual thermal and nmagnetic trip

el ements and the encl osure cover with a button for mechanically tripping
the circuit breaker. Supply three-phase 480 volt delta primary and

208Y/ 120 volt wye secondary general lighting transformer fromthe accessory
circuit breaker and feed a 208Y/120 volt UL listed circuit breaker

panel board and a heater circuit breaker/conbination starter. The

panel board shall supply branch circuits for utilization of various
accessories such as [receptacles,] [lighting] [panel internal Iighting]
[motor heaters and control enclosure which nmeets NEMA requirenents].

Provi de transformer and panel board with the same NEMA cl assification as the
circuit breaker.

2.4.14.3 Receptacles

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhhkkkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkk

NOTE: Specify receptacles for nultiple girder
cranes. Specify ground fault protection for outside
cranes. Delete requirement for receptacle in cab
when not applicable.

kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

Provi de singl e-phase, 120-volt 15-anp, grounded, duplex type receptacles
conplete with netal weather-proof enclosure with self-closing weatherproof
receptacle cover. Provide a receptacle on the trolley at each end of the
front bridge walkway in the vicinity of bridge travel drive nmotors and in
the cab. Provide several receptacles in the vicinity of the contro

equi prrent equal |y spaced every 3 m 10 feet. Breakers used to protect
circuits supplying the receptacles for outside cranes shall incorporate
ground fault current interruption feature and neet the requirenments of

UL 943.

2.4.14. 4 Lighting

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Specify lighting for outdoor cranes or in
dimMy lighted areas.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

Provi de control panels with a 120-volt lanmp fixture with an unbreakabl e
|l ens and switch. Provide floodlights to illumnate the work area under the

SECTI ON 41 22 13.13 Page 42



crane and drum area on crane, controlled fromcrane control station
Provide netal halide industrial floodlight lunminaries. Totally enclose
each floodlight, vapor-tight design, gasketed and provided with a

heat -resi stant and inpact-resistant glass Iens. Space and attach
floodlights to underside of crane to provide uniformlighting.

[2.4.14.5 Wnd Indication and Al arm

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkik

NOTE: Specify location of wind alarmstation for
out door cranes, normally nounted near center of the
bridge. Provide location of cutout. Delete
paragraph if not applicable.

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhhhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

Provide a wind-indicating device with an adjustable alarmtrip point.
Provide alarmtrip with tine-delay for wind gusts. Adjustable trip shal
actuate an oscillating blue Iight and bell nounted near [ ]. Provide
ability to cut off bell alarmfromthe [pendant station] [cab].

I 2.4.14.6 Electrically-Driven G| Punp Al arm

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Delete this paragraph if equi pnent does not
i ncl ude an oil - punp.

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhkhkhkhkkkkkkkkkkk

Provide electrically -driven lubricating punp conplete with an audibl e
alarmand red light for indication of punp nal function. Make |ocation of
alarmthe factory standard | ocation

]2.4.15 Load-Limit System

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhhkkkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkk

NOTE: Specify load sensing if |oads approaching the
capacity of the crane are to be lifted routinely.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Provide a load-limt visual/audible systemfor the main hoist to informthe
operator that the preset |oad has been exceeded. The load-limt system
shal | consist of a |load-cell, |oad-sensing el ectronics, overload indicator
lights, overload alarmbell and alarmcut-out switch. Munt load cell to
receive the |load fromequalizing sheave pin or upper block sheave pin.
Provi de adj ustabl e al arm set poi nt.

2.4.15.1 Load- Sensi ng El ectronics

Provi de NEMA Type [1] [3R] [12] enclosures for |oad sensing el ectronics.
Provi de adj ustabl e al arm set poi nt.

2.4.15.2 Al arm and | ndi cat or Light

Provide an overload alarmlight to indicate a | oad greater than the preset
maxi mum  Overload alarmshall be indicated with a red Iight and clearly

| abel ed "OVERLOAD'. Also provide a bell to indicate when an overl oad
condition exists. Make provisions to turn off the bell from [pendant
station] [cab] [___ ].
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2.4.16 Fungus Resi stance

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Specify fungus resistance for cranes in
mari ne or hum d environnents.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Coat el ectrical connections such as term nal connections, circuit
connections, conponents and circuit elenments with fungus-resistant

varni sh. Do not treat conponents and el enents which are inherently inert
to fungi or hernetically sealed. Do not treat el enents whose operation
will be adversely affected with the application of varnish

2.5 ELECTROVAGNET! C | NTERFERENCE SUPPRESSI ON

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Specify EM suppression if el ectro-nagnetic
interference fromthe crane nmay be a problemto
sensitive electronics in the work area.

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkkkkhkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

2.5.1 Shi el ded Cabl e

Provi de shi el ded type pendant and festooned cabl es of braided
ti nned-copper. G ound each cable shielding with a single connection to
equi prrent groundi ng conduct or

2.5.2 EM / RFI Shi el ded Boxes
2.5.2.1 General

Boxes designed to house el ectronic and el ectrical control equipnent,
instruments, metering equipnent, etc., in installations where

el ectromagnetic conpatibility and/or systemsecurity is required shal
protect interior conponents fromstray radi o frequency (RF) fields and
contain RF signals produced by interior conponents.

2.5.2.2 Construction

Desi gn El ectromagnetic Interference/Radi o Frequency Interference (EM/RFI)
shi el ded boxes to neet UL 50 Type 12 and Type 13. Construct the shiel ded
boxes of [1.519] [1.897] nmm[16] [14] gauge steel with seans continuously
wel ded and ground snooth, wi thout holes and knockouts. Cover gasket shal
be a conbination of woven plated steel nesh and oil-resistant gasket which
will provide an EM/RFI seal as well as an oil-tight, dust-tight and
water-tight seal between cover and body. Attach gasket to cover with

oil -resistant adhesive. Provide stainless steel cover clanps and screws
whi ch are quick and easy to operate on three sides of hinged cover for
positive cl anpi ng.

2.5.2.3 Attenuation

Desi gn EM/RFI shi el ded boxes to provide maxi num shiel ding of electric and
magneti c conponents of radiated RF energy. Provide RF filters to suppress
conducted radi o frequency in cables and conductors. Provide shielded boxes
with attenuation greater than 60 db at 14.5 KHz to greater than 100 db at 1
MHz for magnetic fields and greater than 100 db from 14.5 KHz to 430 Mz
for electric fields.
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2.5.2.4 Finish

Provide zinc-plated EM/RFI shiel ded boxes in accordance with ASTM B633
SC3/ Type Il to provide corrosion-resistant conductive surfaces for gasket
contact area and conduit entries. The finish coat shall match the crane
finish.

[2.5.3 Drum G oundi ng
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NOTE: A grounding drumis required for non-sparking
environnent only (general nuclear or explosive).

*% *% *% *% *% *% *% *%%

Provi de a copper ring/collector assenbly to ground each drum Provide

el ectrically-bonded ring to drum Collector shall be stationary and
connected to equi pnent groundi ng conductor systemwith a No. 8 AWG copper
wire.

] PART 3 EXECUTI ON
3.1  EXAMINATION

After becoming famliar with all details of the work, and before performng
any work, verify all dinensions in the field, and submt a letter
describing the results of this verification, including discrepancies, to
the Contracting Officer and crane manufacturer. The Contractor is
responsi ble for the coordination and proper relation of the contracted work
to the building structure and to the work of all trades. Verify al

di mensions of the building that relate to fabrication of the crane and
notify the Contracting O ficer of any discrepancy before finalizing the
crane order.

3.2 ERECTION

Performthe entire crane erection in accordance with manufacturer's
instructions under the full-tine supervision of the manufacturer's
representative. Provide a witten certificate fromcrane manufacturer
indicating the crane is erected in accordance with nmanufacturer's
recomrendati ons before testing the conpleted installation

3.2.1 Shop Assenbly

Shop assenbl e maj or crane conponents as conpletely as possible. Mtch mark
di sassenbl ed parts and tag el ectrical connections after conplete no-Ioad
shop testing. Protect all parts and equi prent at site from weat her,

damage, abuse and | oss of identification. Erection procedures shall ensure
that the crane is erected without initial stresses, forced or inprovised
fits, msalignnments, nicks of high-strength structural steel conponents,
stress-raising welds and rough burrs. Cean and repaint damaged surfaces
after crane is erected. Provide all necessary grease and oil of approved
quality and grade for the initial servicing and field test.

3.2.2 Mechani cal Ali gnnent

Al'ign motors, couplings, brakes, gear boxes and drive conponents when
reinstalled in accordance with manufacturer's instructions.
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3.

2.3 El ectrical Alignnent

Al'ign control systemin accordance with manufacturer's instructions. Store
a copy of the final alignnent data in control panel door, including but not
limted to, timer settings, resistor tap settings, potentioneter settings,
test-point voltages, supply voltages, notor voltages, notor currents and
test conditions such as anbient tenperature, notor |oad, date perfornmed and
person performnming the alignnent.

. 2.4 Welding

Wel ders, wel di ng operations and wel di ng procedures shall be qualified or
pre-qualified in accordance with AWS D14. 1/ D14. 1v. Perfor m wel di ng

i ndoors. Surface of parts to be welded shall be free fromrust, scale,

pai nt, grease or other foreign matter. M ninmum preheat and interpass
temperatures shall conformto the requirenents of AWS D14. 1/ D14. 1.
Perform wel ding in accordance with witten procedures which specify the
Contractor's standard di mensional tolerances for deviation fromcanber and
sweep. Such tol erances shall not exceed those specified in accordance with
AWS D14.1/D14.1N. Al lowabl e stress ranges shall be in accordance with
CMAA 70. Performwel ding of girders and beanms conforming to

AWS D14. 1/ D14. 1N

.2.5 Fi el d Painting
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NOTE: The last sentence will only be required if
the bridge crane is in an expl osion proof area.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Pai nting required for surfaces not otherw se specified, and finish painting
of itens only primed at the facility, shall conformto SSPC SP 6/ NACE No. 3
and as specified in Section 09 90 00 PAINTS AND COATI NGS. Paint bridge
crane including bridge, trolley, hoist and all attached itens in accordance
with the manufacturer's standard practice. The conplete crane shall be of
one color. Paint bridge rail, supports and bracing in accordance with
Section 09 90 00 PAINTS AND COATINGS. Do not paint itens such as surfaces
in contact with the rail wheels, wheel tread, hooks, wire rope, surfaces on
the electrical collector bars in contact with the collector shoes and
nanepl ates.[ Coordinate the requirenents of explosion proof cables with
cabl e manufacturer.]

.3 ACCEPTANCE TESTI NG

.3.1 General

NOTE: This paragraph applies to new construction
only. Specify the test weights required. The
wei ghts normally required are the rated | oad, 125
percent of the rated | oad and 10 percent of the
rated |l oad (for the grounding and the

accel eration/decel eration test).

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Provide all personnel necessary to conduct the required testing, including
but not limted to, crane operators, riggers, rigging gear and test
weights. Performtesting in the presence of Contracting Officer. Notify
the Contracting Oficer | ] days prior to testing operations. Operate

SECTI ON 41 22 13.13 Page 46



al | equi pnent and neke all necessary corrections and adjustnents prior to
the testing operations witnessed by Contracting Officer. A representative
of the Contractor responsible for procuring and installing hoist equiprent
shall be present to direct the field testing. Test |oads shall be conpact

and permt a mninumof 50 percent of vertical lift. Use test |oads which
are mnus O percent to plus 5 percent of the required weight, and verified
prior to testing. Test weights required are | 1, [ ], and [ __ ]
kg [ 1, [ ], and [__ ] pounds. Do not perform operationa

testing until after building interior has been painted. Furnish [three]
[ ] copies of all test reports to Contracting Oficer

.3.1.1 Test Sequence

Test crane in accordance with applicable paragraphs of this procedure in
the sequence provided.

.3.1.2 Test Data

Record operating and startup current nmeasurenents for coils, hoist,
trolley, and bridge notors using the appropriate instrunentation. Record
speed neasurenents as required by facility evaluation tests (nornally at
100 percent load). Conpare recorded values with design specifications or
manuf acturer's recomended val ues. Justify abnornal differences in the
remarks and perform appropriate adjustnents. Note any high tenperatures or
abnornal operation of any equi pnent or nachinery, investigate and correct.
Record hoist, trolley and bridge speeds during each test cycle.

.3.1.3 Equi prent Moni toring

Moni tor i nproper operation or poor condition of safety devices, electrica
conponents, nechani cal equi pment and structural assenblies during the |oad
test. Report defects observed to be critical during the testing period
imediately to the Contracting Oficer and suspend the testing operations
until the defects are corrected. During each |load test and i nmedi ately
foll owi ng each | oad test, nmake the foll ow ng inspections:

a. Inspect for evidence of bendi ng, warping, permanent deformation,
cracking or mal function of structural conponents.

b. Inspect for evidence of slippage in wire rope sockets and fittings.

c. Check for overheating in brake operation; check for proper stopping.
Test all safety devices including energency stop switches and PONER- OFF
pushbuttons and inspect separately to verify proper operation of the
brakes. \When provided, inspect all safety accessories including
war ni ng horn, lighting, gauges, warning |lights and accuracy of wi nd
i ndi cating device and alarm

d. Check for abnormal noise or vibration and overheating in machinery
drive components.

e. Check wire rope sheaves and drum spooling for proper reeving and
operation, freedom of novenent, abnornmal noise or vibration

f. Check electrical drive conponents for proper operation, freedomfrom
chatter, noise, overheating, and | ockout/tag-out devices for energy
isolation.

g. Inspect gears for abnormal wear patterns, danage, or inadequate
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lubrication.

h. Verify that |ocations of crane capacity plates are visible from pendant
operator's position.

[3.3.2 Troll ey Travel

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkhkhkkkkkkkkkk

NOTE: Delete references to VFAC drive when not
applicable.

*% *% *% *% *% *% *% *% *% *%%

Qperate trolley the full distance of bridge rails exercising all primry
drive [and VFAC drive ]speed controls in each direction. Verify brake
operation in each direction. In slow speed [or VFAC drive, ]Jtrolley
bunpers shall contact trolley stops |located on the bridge girders. 1In slow
speed, test the proper operation (interrupt power, automatic reset) of the
trolley limt-switches at both limts of trolley notion.

13.3.3 Bri dge Travel
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NOTE: Delete references to VFAC drive when not
applicable.

*% *% *% *% *% *% *% *% *% *%%

Operate bridge in each direction the full distance of runway exercising al
primary drive [and VFAC drive ]speed controls. Verify brake operation in
each direction. [In slow speed the proper operation (interrupt power,
automatic reset) of the bridge, test linmt-switches at both limts of
bridge notion.] In slow speed [or VFAC drive Jthe crane bridge bunpers
shal |l contact the runway rail stops

3.3. 4 Bri dge Crane Tests
3.3.4.1 Dynanmi c Load Tests

a. Trolley Dynanmic Load Test: While operating the trolley the ful
di stance of bridge rails in each direction with test |oad on the hook
(one cycle), test proper functioning of all primary drive and VFAC
drive speed control points and proper brake action

b. Bridge Dynamic Load Test: Wth test |oad on hook, operate bridge for
the full length of runway in both directions with trolley at each
extreme end of bridge. Verify proper functioning of all primary drive
and VFAC drive speed control points and brake action. Binding of the
bridge end trucks indicates a mal function requiring adjustnent.

3.3.4.2 Troll ey and Bridge Loss of Power Test

Raise a test |oad of 100 to 105 percent of rated | oad clear of any
obstructions on operating floor. Starting at a safe distance fromwalls or
ot her obstructions, select a slow speed using the trolley and bridge
primary drive. Wile maintaining a safe distance to obstructions,

di sconnect the mmin power source and verify brakes have set and that the
equi prrent stops within the di stance reconmended by manuf acturer
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.3.5 Overl oad Tests

After the operational tests, test bridge crane systemand all functions of
bridge crane at 125 percent of rated | oad.

.3.6 Accel erati on and Decel erati on Tests

Test the accel eration and decel eration of bridge and trolley with
approxi mately 10 percent of rated |oad at | owest possible |ocation of
hook. Operate bridge and trolley to run up to high speed and then stop
wi thout jarring or sw nging the | oad.

. 3.7 Groundi ng Test

Test hoist to determine that the hoist, including hook and pendant, are
grounded to building during all phases of hoist operation. Test the
groundi ng of bridge and trolley with approxinmately 10 percent of rated | oad
on hook. Test groundi ng between hoi st hook and the structure's grounding
system.

.3.8 Adjustnents and Repairs

Perform adj ust ments and repairs under the direction of the Contracting
Oficer at no additional cost to the Governnent, until satisfactory
conditions are mmintained, and contract conpliance is affected. After
adjustnents are made to assure correct functioning of the conmponents,
repeat pertinent testing.

.4 SCHEMATI C DI AGRAMS
Store schematic diagrans for equi pnent where indicated on draw ngs.
.5 MANUFACTURER S FI ELD SERVI CE REPRESENTATI VE

Furnish a qualified experienced manufacturer's field service representative
to supervise the crane installation, assist in the performance of the on
site testing, and instruct personnel in the operational and nai ntenance
features of the equipnent.

.6 OPERATI ON AND NMAI NTENANCE MANUALS

Provide [six] [__ ] copies of operation and [six] [ ] copies of

mai nt enance manual s for the equi pnent furnished. One conplete set prior to
performance testing and the renmai nder upon acceptance. Operation manual s
shal |l detail the step-by-step procedures required for system startup,
operation and shutdown. Include the manufacturer's nanme, nodel nunber,
parts list, and brief description of all equipnent and basic operating
features. List in the nmaintenance nmanual s routi ne mai ntenance procedures,
possi bl e breakdowns and repairs, and troubl eshooting guides. Also include
pi pi ng and equi prent |ayout and sinplified wiring and control diagramnms of
the systemas installed. Secure approval of operation and maintenance
manual s prior to the field training course.

LT FI ELD TRAI NI NG

Conduct a training course for the operating staff. Provide a training
period consisting of a total of [__ ] hours of normal working time and
starting after the systemis functionally conpleted but prior to fina
acceptance. Cover all pertinent points involved in operating, starting,
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stoppi ng, and servicing the equi pnent, including all major elenments of the
Qperation and Mai ntenance Manuals. Denobnstrate in course instructions al

routi ne mai ntenance operations such as |ubrication, general inspection, and
[ ]. Gve Contracting Oficer at |east 2 weeks advance notice of field

training.

8 FI NAL ACCEPTANCE
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NOTE: Use this paragraph as witten for projects
where the crane is the principal construction

el ement, or represents a very significant portion of
the Contract cost. However, if the crane is part of

a new facility or renovation, delete the acceptance
paragraph fromthis section. Wrranty period and
operating and mai nt enance processes must coincide
with the actual beneficial occupancy of the entire
facility.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Fi nal acceptance of crane systemw |l not be given until Contractor

has

successfully conmpleted all testing operations, corrected all material and
equi pnent defects, nmade all proper operation adjustnents, and renoved paint

or overspray on wire rope, hook and el ectrical collector bars.

-- End of Section --
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