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PART 1.0 GENERAL
[bookmark: _Toc266803034][bookmark: _Toc300896222]1.1 REFERENCES
The following documents, of the issue in effect on date of invitation for bids or request for proposal, form a part of this specification to the extent specified herein.  In case of difference between the following documents and this specification, this specification shall govern to the extent of such difference. If standards other than those listed below are used, proof of equivalence shall be provided. NEMA, OSHA, ASME, AWS, AISC, and NFPA rules shall govern.
AMERICAN GEAR MANUFACTURERS' ASSOCIATION (ANSI/AGMA)
2001	- Fundamental Rating Factors and Calculation Methods for Involute Spur and Helical Gear Teeth
6013	- Standard for Industrial Enclosed Gear Drives
6034	- Practice for Enclosed Cylindrical Wormgear Speed Reducers and Gear Motors 
6035	- Design, Rating and Application of Industrial Globoidal Wormgearing
ASSOCIATION FOR IRON & STEEL TECHNOLOGY (AIST)
TR-06	- Specification for Electric Overhead Traveling Cranes for Steel Mill Service
TR-13	- Guide for the Design and Construction of Mill Buildings
 AMERICAN INSTITUTE OF STEEL CONSTRUCTION (AISC)
AISC Steel Construction Manual Including:
Specification for Structural Joints Using ASTM A325 or A490 Bolts
AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)
B30.10	- Hooks
AMERICAN SOCIETY OF MECHANICAL ENGINEERS INTERNATIONAL (ASME)
B30.2	- Overhead and Gantry Cranes (Top Running Bridge, Single or Multiple Girder, Top Running Trolley Hoist)
AMERICAN SOCIETY OF CIVIL ENGINEERS (ASCE/SEI)
7	- Minimum Design Load for Buildings and Other Structures
AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)
A27	- Mild to Medium Strength Carbon Steel Castings for General Application
A36	- Structural Steel
A148	- High Strength Steel Castings for Structural Purposes
A275	- Magnetic Particle Exam of Steel Forgings
A325	- Standard Specification for Structural Bolts, Steel, Heat Treated, 120/105 ksi Minimum Tensile Strength 
A434 	- Standard Specification for Steel Bars, Alloy, Hot-Wrought or
	Cold-Finished, Quenched and Tempered
A490	- Standard Specification for Heat-Treated Steel Structural Bolts, 150 ksi Minimum Tensile Strength
A504	- Wrought Carbon Steel Wheels
A521	- Standard Specification for Steel, Closed Impression Die Forgings for General Industrial Use
A536 	- Standard Specification for Ductile Iron Castings
A563	- Standard Specification for Carbon and Alloy Steel Nuts
A572	- Standard Specification for High-Strength Low-Alloy Columbium-Vanadium Structural Steel
A668	- Steel Forgings, Carbon and Alloy, General Industrial Use
A992	- Standard Specification for Steel for Structural Shapes for Use in Building Framing
A1023/A	- Standard Specification for Stranded Carbon Steel Wire Ropes for General Purposes
B26	- Aluminum Alloy Sand Castings
B108	- Specification for Aluminum Alloy Permanent Mold Castings
E543 	- Standard Specification for agencies performing Nondestructive Testing
F436	- Standard Specification for Hardened Steel Washers
AMERICAN WELDING SOCIETY (AWS)
D1.1	- Structural Welding Code Steel
D14.1	- Welding of Industrial and Mill Cranes and other Material Handling Equipment
CRANE MANUFACTURERS' ASSOCIATION OF AMERICA, INC (CMAA)
No. 70	- Specification for Top Running & Gantry Type Multiple Girder Electric Overhead Traveling Cranes
DEFENSE FEDERAL ACQUISITION REGULATIONS (DFAR)
DFARS 252.211-7003	- Item Identification and Valuation 

ELECTRIFICTION AND CONTROLS MANUFACTURERS ASSOCIATION (ECMA)
ECMA 15	-Standard for Cable-less Controls for Electric Overhead Traveling Cranes

NATIONAL ELECTRICAL MANUFACTURERS' ASSOCIATION (NEMA)
NEMA ICS 8	- Industrial Control and Systems Crane and Hoist Controllers
NEMA MG 1	- Motors and Generators
NEMA 250	- Enclosures for Electrical Equipment (1000 Volts Maximum)
NATIONAL FIRE PROTECTION ASSOCIATION
NFPA 70	- National Electric Code
NAVSEA TECHNICAL PUBLICATION
T9074-AS-GIB-010/271 - Requirements for Nondestructive Testing Methods 
OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION (OSHA)
Title 29 CFR, Part 1910.66, Appendix C	-Personal Fall Arrest System
Title 29 CFR, Part 1910.179	-Overhead and Gantry Cranes
Title 29 CFR, Part 1910.306	-Specific Purpose Equipment and Installations
SOCIETY OF AUTOMOTIVE ENGINEERS (SAE)
SAE J429	- Mechanical and Material Requirements for Externally Threaded Fasteners
SAE J995	- Mechanical and Material Requirements for Steel Nuts
[bookmark: _Toc199661392][bookmark: _Toc200168002][bookmark: _Toc300896223]
1.2 UNIT PRICES
Not applicable for this specification.
[bookmark: _Toc199661393][bookmark: _Toc200168003][bookmark: _Toc300896224]1.3 SYSTEM DESCRIPTION
The intent of this specification is to procure one double girder, with radio remote control, overhead electric traveling crane with a 25-ton main hoist.  This specification also includes an option to procure one double girder 50-ton main hoist and a 15-ton auxiliary hoist with radio remote control, overhead electric traveling crane. The cranes shall be installed in the Vehicle Maintenance Warehouse, Building 350 at Marine Corps Support Facility Blount Island (MCSF-BI), Jacksonville, Florida.  The crane shall be built to the design drawings of a registered professional engineer.  The crane shall be designed, fabricated, assembled, shop tested, delivered, installed, inspected, field tested, and made ready for use in accordance with this specification. The crane’s capacity, span, and hook travel shall be as follows:
Capacity (lbs)	Span (ft-in)	Runway (ft)	Hook Lift (ft-in)	Facility Information
				
50,000	68-00	850	40-8	25-Ton Crane Study
100,000	102-00	850	40-8	50-Ton Crane Study
NOTE:  Span and runway dimensions are approximate.  Final values shall be verified by the contractor.
1.3.1 Design Requirements
The design of the cranes shall conform to 29 CFR 1910.179, 29 CFR 1910.306, paragraph (b), ASME B30.2, CMAA #70, and other requirements specified herein.  The cranes shall be operated with a radio control, and designed to operate on 480 VAC 3-phase, 60-Hertz.  The cranes shall comply with all applicable requirements (“shall” statements) and recommendations (“should” statements) of CMAA # 70 for class D service and ASME B30.2 (all “should” statements shall be considered “shall” statements).  The 25-ton crane shall be designed to operate in an indoor environment.  The 50-ton crane shall be designed to operate in an indoor environment too.
For the 25-ton crane new continuous run power conductor system shall be furnished installed and connected by the contractor.  If the option is awarded for the 50-ton crane, the  3 bar continuous power conduction system that is 200Amp, 480 VAC 3-Phase will need to be upgraded to pull a ground bar.  The existing 10-ton bridge crane in the same bay as the new 50-ton bridge crane shall be modified to match the new power conductor system immediately following conductor system installation and prior to installation of the 50-ton bridge crane.
The cranes shall be designed to operate in the space, and match the runway dimensions and existing rails described in the attached facility drawings and runway reports.  The hook work envelope shall be the maximum practical consistent with good design.  Each crane’s maximum wheel load (without impact) due to dead load and the rated capacity live loads, with the trolley in any position, shall not cause greater shear or moment in the runway girders than that produced by the design wheel load and spacing shown in the 25-Ton Crane Study and the 50-Ton Crane Study.   Cranes on the same runway shall be designed such that only one crane applies loads between two runway columns using safety features including but not limited to electronic control devices to prevent violation of minimum approach distances.  Building designs/drawings shall be provided to the contractor for planning the design, shipping, and erecting the components.
The existing runway the 25-Ton Crane will utilize shall be aligned to conform to Section 1.4 of CMAA #70.  The condition of the runway and recommended realignment are provided in the attached report.  The runway girder coating shall be considered as lead based paint. The contractor must provide a specific lead removal program in the Accident Prevention Plan should cutting, grinding, burning or disturbing of the coating be required by the planned work. Lead base paint coating pieces dislodged during rail alignment shall be contained and collected for disposal.
1.3.2 Performance Requirements
The rated speeds for all cranes (plus or minus 10%), in feet per minute, shall be as follows:
	Function
	
	Radio Control Rated Speed (fpm)
	* Minimum Speed (fpm)

	Bridge
	
	150
	15

	Trolley
	
	80
	8

	Main Hoist
	 
	9
	1

	Aux Hoist
	
	20
	2


* The minimum speeds shall not exceed the values listed above. 
1.3.3 Capacity Sign
[bookmark: _Toc199661394]Provide two capacity plates with permanent lettering, one for each side of the bridge.  Each plate shall indicate the rated hoisting capacity of the hook in pound units, and shall be securely attached to the bridge.  Beneath the rated capacity the following information shall be included: 
Manufacturer’s name and crane serial number
Voltage, Phase and Frequency of AC power supply
Provide cardinal direction indication letters centered on the bottom of a girder.  The direction shall denote N-S-E-W and shall reflect the travel directions given on the controller.  All lettering shall be of sufficient size to be easily read from the floor.
1.3.4 Crane Installation
The contractor shall field verify all crane envelope clearances and other building/crane interface features, including those affecting both crane installation and operation, prior to design of the crane.  Crane installation shall be coordinated with MCSF-BI Jacksonville, FL. 
1.3.5 Unique Identifier Tag
In accordance with DFARS 252.211-7003, the contractor shall assign a unique identifier to the crane.  The Unique Identification Tag shall be attached to the outside of the main electrical disconnect panel.
[bookmark: _Toc266803037][bookmark: _Toc300896225]1.4 SUBMITTALS
The contractor shall submit to the contracting officer all items of technical documentation listed hereinafter.  The contractor shall ensure that all submittals are entirely legible and suitable for reproduction.  The content, number of copies, time of submission, and distribution shall be in accordance with Exhibit A of this specification and as specified below.  Compliance with the requirements of this specification will be determined by a review of the design and construction submittals by the contracting officer and by field inspection.
SD-01 Preconstruction Submittals
The Contractor shall submit a schedule which identifies key milestone events in the design, fabrication, and installation of the crane acquisition.  At a minimum, the schedule shall include the following:
a. Post Award Conference
b. Initial General Arrangement and Design Submittals
c. Government Review of Initial Design
d. Final General Arrangement and Design Submittals
e. Government Review of Final Design
f. Fabrication Initiation
g. Fabrication Complete
h. Pre-Installation Conference
i. Shop Test
j. Crane Delivery
k. Existing Crane Removal and Disposal
l. New Crane Installation
m. Field Acceptance Test
n. Crane Acceptance
o. Completion of Warranty
SD-02 Drawings
The contractor shall submit for approval the drawings and catalog cuts listed below to the contracting officer.  After MCSF-BI design approval and prior to shop test, the contractor shall submit a complete set of Final design drawings.  Initial design drawings shall include certification of review by a professional engineer.  Final and “As-built” drawings shall bear a complete title block with a permanent drawing number, a registered professional engineer’s original seal and dated signature.  Drawings within each category (such as structural, mechanical, etc.) shall be numbered consecutively.  Each assembly and subassembly drawing shall include an integral Bill of Materials or shall be followed by a consecutively numbered drawing with the applicable Bill of Materials.  There shall be no proprietary notes on any drawing.  All drawings shall be created for viewing in AutoCAD 2007 with a drawing file format of .dwg or .dxf., and a separate copy viewable in Adobe Acrobat (.pdf).  An index for all drawings shall be included.
SD-02.G General Arrangement Drawings
The crane assembly and each major component shall be shown in plan, elevation, and end views to demonstrate proper interface with the facility building. All major features of the crane shall be shown including: clearances, lifts, spans, wheel spacing, speeds, hook approaches on both sides, maximum wheel loads, electrical power supply, and general locations of components such as: brakes, motors, speed reducers, and control panels (including size). The type of structural bolted connection shall be specified on the drawing. Torque value for structural bolts shall be indicated on the drawing. Fastener installation torque values for base-mounted components shall be indicated on the drawing.  In addition, estimated weights shall be shown for the completely assembled crane. Approximate locations of center of gravity and location of lifting points for completely assembled crane and for each major component (girders, trolleys, and end trucks) shall be provided on the design drawings. 
SD-02.S Structural Drawings 
These drawings shall show the list of materials and fabrication details including all weldments, fastener joint details, location and size of all structural members: 
a. Girder Fabrication 
b. Bridge and Trolley End Truck Fabrication 
c. Trolley Fabrication
d. Walkway Fabrication
SD-02.E Electrical Drawings
The drawings shall at a minimum include:
a. Complete schematic diagram with narrative of any special description of operation. All components shown on schematics shall have labels that correspond to the nameplates that will be on the crane. Wiring type, size, and temperature ratings shall be included on schematic diagrams. All optional equipment not installed on the crane shall be removed from the schematic diagrams.
b. Motor nameplate data (including all information called for in NFPA 70, Section 430.7)
c. Rating and types of over-current protective devices
d. Complete assembly (wiring) diagrams including a comprehensive component material list showing all electrical components used on the crane. These drawings shall show the layout of electrical equipment on the crane, including layout of control panel enclosures, motors, brakes, limit switches, conduits, and conductor systems.
e. Layout diagrams showing component placement in control panel enclosures. 
SD-02M Mechanical Drawings
a. Drive arrangements (including assembled components)
b. Base mounted component bolt torque values shall be provided for installed fasteners with consideration for any lubrication and/or washer types used; generic bolt torque tables shall not suffice.
SD-03 Product Data
Manufacturer’s catalog data shall be provided for all major components of the crane.  The catalog cuts shall be marked-up or supplemented with additional sheets to clearly identify the model or size, selected options, features, and/or modifications to demonstrate compliance with specification requirements.  Catalog cuts which show modifications beyond the standard options and all supplemental pages shall bear original signatures and dates of the equipment manufacturer’s authorized representative.  Each catalog cut and each supplemental sheet shall clearly identify the item to which it applies.  All catalog cuts shall be submitted in one file viewable in Adobe Acrobat and bookmarked as to the location of each catalog cut. In accordance with Exhibit A, the contractor shall submit for approval the catalog cuts listed below:
SD-03.M Mechanical Product Data
SD-03.M1	Speed Reducers including gear ratio
SD-03.M2	Brakes (including electrical information)
SD-03.M3	Hoist (if packaged)
SD-03.M4	Bearings and Bearing Housings
SD-03.M5	Couplings
SD-03.M6	Load Blocks
SD-03.M7	Bumpers
SD-03.E Electrical Product Data
SD-03.E1	Variable Frequency Drives
SD-03.E2	Motors
SD-03.E3	Electrical Enclosures
SD-03.E4	Runway Electrification and Collectors
SD-03.E5	Limit Switches
SD-03.E6	Bridge-to-Trolley Electrification
SD-03.E7	Operator Controls
SD-03.E8	Warning and Pilot Devices
SD-03.E9	Disconnect Switches
SD-03.E10	Radio Control System and Radio Controllers
SD-03.S Structural Product Data
SD-03.S1	End Trucks 
SD-03.S2	Trolley Rails
SD-03.S3	Trolley (if packaged)
SD-03.S4	End Stops
SD-03.S5	Painting System
SD-04 Samples
Not applicable to this specification.
SD-05 Design Data
These calculations shall demonstrate compliance with all design requirements of this specification.  Calculations will not be approved if their evaluation/review is dependent on data or information not previously approved.  Drawings shall include complete information so that they may be approved without reference to detail (shop) drawings.
SD-05.S Structural Calculations
SD-05.S1 	Calculations verifying load cases in accordance with Section 3 of CMAA #70 and section 2.3.1.1 of this specification for any non-commercial items. 
SD-05.S2 	Calculations verifying girder design in accordance with Section 3 of CMAA #70 and section 2.3.1.1 of this specification for any non-commercial items. 
SD-05.S3 	Calculations verifying bridge and trolley end truck design in accordance with Section 3 of CMAA #70 and section 2.3.1.1 of this specification for any non-commercial items. 
SD-05.S4 	Calculations verifying trolley design in accordance with Section 3 of CMAA #70 and section 2.3.1.1 of this specification for any non-commercial items 
SD-05.S5 	Calculations verifying design of bridge rail stops and all bumpers in accordance with AIST TR-06.
SD-05.M Mechanical Calculations
SD-05.M1	Calculations verifying compliance with Section 4 of CMAA #70 for any non-commercial items
SD-05.M2	Calculations verifying brake selections for non-packaged hoists
SD-05.M3	Calculations verifying coupling selections for non-packaged hoists
SD-05.M4	Calculations verifying bumper selection (including calculations accounting for loss of material to modify the bumpers to meet the requirements in paragraph 2.3.2.16)
SD-05.E Electrical Calculations
SD-05.E1	Minimum required horsepower for each drive motor - Motor power ratings shall be based upon the formulae given in CMAA #70. For hoist motor sizing calculations, the factor "Kc" shall not be less than 1.0. For the bridge drive the minimum acceleration time to rated speed shall be 4 seconds. For the trolley drive the minimum acceleration time to rated speed shall be 3 seconds. Calculations are not required for packaged hoists, but packaged hoists shall still meet acceleration and deceleration requirements. 
SD-05.E2 	Overcurrent protection 
SD-05.E3 	Conduit fill calculations (using tables from NFPA 70, Chapter 9 or manufacturer’s data sheets) 
SD-05.E4 	Protective device coordination study showing proper coordination for any overcurrent devices that have the same rating as another overcurrent device upstream
SD-06 Test Reports
The following reports, outlines, and plans shall be submitted in accordance with Exhibit A.
SD-06.1 Status
The contractor shall submit monthly status reports with updated project schedules.  
SD-06.2 Hook Non-Destructive Test (NDT) Report
SD-06.2.1	The contractor shall provide a certification that the NDT vendor meets the requirements of ASTM E543.  The certification shall be current, within one year of the date the NDT was performed.  
SD-06.2.2	The contractor shall submit for review the NDT vendor’s procedures, including technique sheets specific to the types, shapes, and size of the parts being examined (e.g., shank hook, eye hook, duplex hook, eye pin, swivel eye bar).  For the magnetic particle method, the procedures shall adequately describe the orientation of the hooks, swivel eye bar, or eye pins with the magnetizing equipment.  Procedures must be reviewed and bear the signature of an SNT-TC-1A qualified Level III examiner stating they are independent of the vendor.

SD-06.2.3	Prior to performing any operational testing of the crane, the hook and eye pin or swivel eye bar (as applicable) shall be inspected by the magnetic particle method over their entire surface area in accordance with NAVSEA Technical Publication T9074-AS-GIB-010/271.  ASTM A275 may be used with the following restrictions: DC yokes (including switchable AC/DC yokes used in the DC mode) and permanent magnet yokes shall not be used; automatic powder blowers or any other form of forced air other than from a handheld bulb shall not be used for the application or removal of dry magnetic particles; arc strikes shall be removed; and equipment ammeters shall have an accuracy of 5 percent of full scale (equipment ammeter accuracy other than that stated is acceptable provided the magnetic particle method procedure states that a magnetic field indicator is used to establish and verify adequate field strength for all aspects of the inspection).  If NDT cannot be performed on surfaces inside holes, those surfaces shall be visually inspected to the maximum extent practical.  Acceptance criterion shall be no linear indications greater than 1/16 inch.  The NDT report shall be provided to the Government and shall be traceable to the unique ID number of the hook and eye pin or swivel eye bar (as applicable). 
SD-07 Certificates
All certifications shall be dated and shall bear the original signature (above the printed name) of the authorized representative of the contractor or the manufacturer of the items or equipment being certified.  Each certification shall clearly identify the hoist, the drives, components, and location (as applicable) to which it applies:
SD-07.1 Wire Rope
The contractor shall provide the wire rope manufacturer’s certification that the rope meets the published breaking strength of samples taken from reels and tested.  Certification shall be traceable to the hoist, crane and reel.
SD-07.2 Periodic Overload Testing
The contractor shall certify the crane is capable of being load tested semi-annually up to 131.25% of the rated capacity without any detrimental effects.
SD-07.3 Crane Runway Rail
The contractor shall provide a certificate stating that the existing runway for the 50T crane is suitable for the new crane to operate on without any restriction. The contractor shall provide a runway rail survey for the 25T runway showing that the runway has been aligned to the tolerances provided by this contract and provide a certificate stating that the newly aligned 25T crane runway is suitable for the new crane to operate on without any restriction.. 
SD-07.4 Hazardous Material
The contractor shall certify that the crane contain no asbestos, lead paint, Polychlorinated Biphenyl’s (PCB’s), or elemental mercury.  Chromates should be avoided where feasible.
SD-07.5 Loss of Power Test
The contractor shall certify that the hoist loss of power tests as identified in Appendix C can be performed on each hoist without any detrimental affects to the electronic control systems.  
SD-07.6 Coupling Alignments
Contractor shall submit coupling alignment data records with certification that the alignment of all shafting connected by means of flexible couplings are within manufacturer's installation tolerances.  The data records shall be taken after the coupling's final installation and after installation of shear bars or dowel pins in all base-mounted components.  Coupling alignments shall be verified by the contractor after crane installation.  The coupling alignment data record shall be submitted to the contracting officer.
SD-07.7 Hook and Hook Nut Proof Test
Contractor shall submit certification that the hooks and hook nuts have been proof tested and satisfy the acceptance criteria of ANSI B30.10.
[bookmark: OLE_LINK22]SD-07.8 Welding Certifications
The contractor shall provide a certificate stating that all welders, welding operators, weld inspector(s) and welding procedure (qualification) meet the requirements of AWS D 14.1 for all work performed in manufacturing the crane.
The contractor shall provide a certificate stating that all welders, welding operators, weld inspector(s), and welding procedure (qualification) meet the requirements of AWS D 1.1 for all work performed in installing/welding parts supporting the crane at/to building interfaces.
SD-07.9 Design Review by Professional Engineer
The contractor shall provide a certificate stating that the design has been reviewed by a professional engineer.  The certificate shall indicate the name, state of licensure and license number of the professional engineer.
SD-07.10 Hoist Machinery
If the main or auxiliary hoist design does not provide a delay feature to the hoist secondary brake, the hoist manufacturer shall provide a certification stating that the hoist machinery has been designed to withstand the simultaneous setting of both brakes.
SD-8 Manufacturer’s Instructions
SD-08.1 Shop Test Procedure
The contractor shall develop and submit a shop test procedure that will demonstrate operation, performance, and safety of the crane.  The test procedures shall be submitted and approved prior to conducting the shop test.  As a minimum, the test procedures shall conform to those requirements specified in Appendix B of this specification.
SD-08.2 Crane Installation Plan
The contractor shall submit a plan detailing the logistics involved in the installation of the crane. The plan shall include, as a minimum, detailed sequence of lifts, rigging sketch(s) with details of rigging equipments and methods of attachment to the component being lifted for installation.  The plan shall be submitted by the contractor, for review by the Contracting Officer. The construction crane and rigging gear shall comply with OSHA requirements and any local requirements.  Lifts of all major components for crane removal and installation are considered to be critical lifts and include any lifts performed by equipment such as fork lifts and jacks.  Actual locations of center of gravity and location of lifting points for completely assembled crane and for each major component (girders, trolleys, runway beams, and end trucks) shall be provided with the crane installation plan.
NOTE: On site changes of the plan are not allowed without Government review.   
SD-08.3 Accident Prevention Plan (APP)
The APP shall be prepared in accordance with Appendix E (Safety), and Exhibit A and B and shall be submitted for review and comment by the Contracting Officer.  Installation of the crane cannot proceed prior to the review and acceptance of the APP by the Contracting Officer.
SD-08.4 Training Course Outline
Not applicable to this specification.
SD-09 Manufacturer’s Field Reports
SD-09.1 Brake Adjustment Records
The contractor shall provide a brake adjustment record for each brake on the crane.  The brake adjustment records shall be submitted to the contracting officer.  Each brake measurement shall have a tolerance traceable to the associated brake manual or documentations provided by brake manufacturer and an “actual” setting.  Changes made to settings of the brake at any time will void this record.
SD-09.2 Shop Test Deficient Items List 
Upon completion of the government witnessed shop test and inspection of the crane, a list of deficient items will be compiled and signed by the contractor, MCSF-BI Representative, and activity representative (if applicable) and forwarded to the Contracting Officer.
SD-09.3 Shop Test Record
Upon completion of the shop test for the crane(s), the contractor shall submit records of all test data.
SD-09.4 Field Test Record
The contractor shall follow the test procedure found in Appendix C that will demonstrate operation, capacity, and safety of each crane.  Any deviations to the field test required by the contractor must be approved by the Contracting Officer.  Upon successful completion of all testing, the contractor shall submit records of all test data for each crane.
SD-10 Operation and Maintenance Data
The contractor shall submit a hard copy of the crane’s operation and maintenance manual to the Government for review.  The operation and maintenance manuals shall include a table of contents for operation instruction, preventive maintenance, parts information, drawing list, supply list, catalog cuts, photographs, and calculations.  The body of the technical manuals shall include the following: contractors detailed written procedures, operation instructions, preventive maintenance information, drawings, parts information, supplies needed, catalog cuts, photographs, and calculations.  Maintenance information shall include recommended maintenance procedures and manufacturer’s installation and maintenance manuals (for purchased components) and lubrication instructions.  Operation information shall include detailed crane operating and safety instructions.  Parts information shall include all information on all contractor-designed parts, all purchased sub-assemblies and components including the manufacturers part number.  The information shall be broken-out to the smallest replacement part.  Within these sections the following information shall also be included: 
a.	Maintenance and programming instructions for the drives.
b.	Maintenance instructions including maintenance, alignment, adjustment, and calibration instructions for commercial components and parts lists.
c.	Operating instructions and special precautions for starting/stopping, operation, and safety.
d.	Preventive maintenance instructions including location of lubrication points, type of lubricant to be used, and the frequency of lubrication, which shall agree with the lubrication drawing provided.
e.	Recommended spare parts list.
f.	The contractor shall provide a complete listing of all control system parameters with an explanation of their functions.
SD-11 Closeout Submittals
SD-11.1 Drawings on CD
The contractor shall provide as-built drawings on CDs viewable in AutoCAD 2007.  The file shall be in .dwg or .dxf format and a separate copy in Portable Document Format (.pdf).  The as-built drawings shall be submitted to the Government following final Government acceptance of the crane.  The CDs shall include an index of the drawings.  
SD-11.2 Operation and Maintenance Manuals
The contactor shall provide the operation and maintenance manuals on CDs and hard copies following final Government acceptance of the manuals.  The manuals shall be in Portable Document Format (.pdf).  The manuals shall be indexed using bookmarks in Adobe Acrobat.
SD-11.3 Control System Parameter Record
After the crane has passed the final field test, the contractor shall complete a control system parameter record for the crane and provide the crane parameter file downloaded from the crane at time of acceptance, if applicable. The record shall include the contract number, contractor’s name and address, date; all control system parameters and their final settings. Each control system parameter shall be designated as either used or unused.
SD-11.4 Product Data
Electronic submission of catalog cuts shall be submitted as one unit with a cover sheet containing a title block and index sheet identifying individual catalog cuts.  Ensure each page is numbered and identified to allow proper filing if separated or if provided in .PDF format linked book marking is acceptable vice page numbering.  The minimum sections for indexing shall be the sections noted in paragraph SD-03.
SD-11.5 Frequency Allocation Application
The technical section of the frequency allocation application attached as Appendix G, addressing their equipment, shall be completed by the manufacturer of the radio control equipment being furnished under this contract. 
SD-11.6 List of Parameters and Crane OEM's Approved Crane Range
Not applicable for this specification.
SD-11.7 Property Transfer Verification
After the crane has passed the final field test, the contractor shall transfer possession of all small items associated with the operation and maintenance of the crane, including but not limited to: keys, control software, computer cabling, remote controls, etc. The property shall be given to the point of contact of the supported command. The contractor shall provide an itemized invoice showing the quantity and description of items transferred; obtain the signature of the recipient and date on the invoice. Submit a copy of the signed invoice.
[bookmark: _Toc300896226]1.5 QUALITY ASSURANCE
1.5.1 Qualifications
Crane design shall be accomplished by, or directly supervised by, a registered professional engineer (PE).  PE licensing shall be by a board or agency authorized to license and register professional engineers in the U.S. or Canada.  The PE may be a contractor's regular employee or a consultant.  The PE's review and attestation of specification compliance and professional responsibility shall be signified by his or her PE original seal, and dated signature on the final drawing.  
1.5.2 Regulatory Requirements
All crane functions and components shall comply with all Occupational Safety and Health Administration (OSHA) and other listed references in this specification.  Anchorages shall be provided on the trolley.  Anchorages to which personnel fall arrest equipment is attached shall be capable of supporting at least 5,000 pounds per person attached, or it must be designed, installed, and used as part of a complete personal fall arrest system which maintains a design factor of at least 2.0 under the supervision of a qualified person as required by 29 CFR 1910.66.
Attach a permanent label at each anchorage point identifying it as a “Fall Protection Anchorage Point” listing its capacity (e.g. one person capacity).
Open gearing and couplings with exposed bolts or nuts (non-safety type) shall be provided with guards. The guards shall be removable type and allow for a visual inspection of the covered component when installed. The guards shall be securely fastened and shall be capable of supporting, without permanent deformation, the weight of a 200-pound person, unless the guard is located where it is impossible for a person to step on it.
1.5.3 Post-Award Conference
The contractor shall attend a post-award conference that will typically be held at the fabrication site or via teleconference. This conference will cover design submissions, shop testing, shipping, site mobilization, erection dates, Exhibit A submissions, Accident Prevention Plan, crane installation plan, roles and responsibilities of the entities involved and the schedule.  Meeting minutes shall be prepared by the Contractor and reviewed by MCSF-BI.
1.5.4 Pre-Installation Conference
The contractor shall attend a pre-installation conference that will be typically held at the installation site.  This conference will allow the contractor and any sub-contractors, and MCSF-BI the ability to review any necessary precautions to insure a safe and accurate installation.  A draft of the Crane Installation Plan should be available at the pre-installation conference. Meeting minutes will be prepared by the contractor and submitted for review and approval by the Government in accordance with Exhibit A.
[bookmark: _Toc199661395][bookmark: _Toc200168005][bookmark: _Toc300896227]1.6 DELIVERY, STORAGE, AND HANDLING
The contractor shall be responsible for transporting new cranes to the job sites. In the event that the Government is unable to receive the crane from the crane contractor as scheduled by the contract, storage will be arranged, and storage expenses shall be the responsibility of the Government.  The contractor shall be responsible for transporting the cranes from storage to jobsite. Moisture control (desiccant) shall be included in all electrical panels that are the responsibility of the contractor. Quantities shall be sufficient to keep these environments free of moisture, minimally, for the period of time from final shipment from the contractor's facility until permanent power is applied to the crane at the activity.
[bookmark: _Toc199661396][bookmark: _Toc200168006][bookmark: _Toc300896228]1.7 PROJECT/SITE CONDITIONS
1.7.1 Environmental Requirements
The 25-ton and 50-ton crane(s) shall be designed to operate in an indoor environment with an ambient temperature range of 30º to 140º F. 
Operation of the cranes shall not appreciably increase ambient noise level and shall in no case exceed 70 dB from the operator’s location when loaded at rated capacity and unloaded.
[bookmark: _Toc199661397][bookmark: _Toc200168007]1.7.2 Existing Conditions
Prior to mobilization, the site shall be inspected by the crane contractor, a facility representative, and an MCSF-BI representative to document the condition of all existing construction and record any existing damage.  Any damage to either the facility and/or its contents as a result of the crane installation and/or testing shall be the responsibility of the crane contractor under this contract.
1.7.3 Government Furnished Equipment
The Government shall provide certified test weights, in graduations required by Appendix C test procedures, and associated rigging gear at the facility for acceptance testing of the cranes.
[bookmark: _Toc300896229]1.8 SEQUENCING AND SCHEDULING
[bookmark: _Toc199661398][bookmark: _Toc200168008]The contractor's on-site work will impact the on-going production operations in building 350. The Contractor shall provide an onsite work schedule with durations and desired start/stop dates to minimize impacts.  Contractor shall make all possible efforts to minimize impact to ongoing building 350 maintenance efforts.  The Contracting Officer will negotiate with the building operations manager and determine final mobilization date(s.)
1.9 CONTRACTOR REQUESTED ENGINEERING CHANGES
All contractor-requested engineering changes must be submitted to the contracting officer.
[bookmark: _Toc199661399][bookmark: _Toc200168009][bookmark: _Toc300896230]1.10 WARRANTY
[bookmark: _Toc199661400][bookmark: _Toc200168010]
(a) 	Definitions. 

"Acceptance," as used in this clause, means the act of an authorized representative of the Government by which the Government assumes for itself, or as an agent of another, ownership of existing and identified supplies, or approves specific services rendered, as partial or complete performance of the contract.

"Correction," as used in this clause, means the elimination of a defect.

"Supplies," as used in this clause, means the end items furnished by the Contractor and related services required under this contract. The word does not include "data."

(b) Contractor's obligations. (1) The Contractor warrants the cranes for 12 months after notification of crane acceptance.  All supplies furnished under this contract will be free from defects in material and workmanship and will conform with all requirements of this contract; provided, however, that with respect to Government-furnished property, the Contractor's warranty shall extend only to its proper installation, unless the Contractor performs some modification or other work on the property, in which case the Contractor's warranty shall extend to the modification or other work.

(2) Any supplies or parts thereof corrected or furnished in replacement shall be subject to the conditions of this clause to the same extent as supplies initially delivered. This warranty shall be equal in duration to that set forth in paragraph (b)(1) of this clause and shall run from the date of delivery of the corrected or replaced supplies.

(3) The Contractor shall not be obligated to correct or replace supplies if the facilities, tooling, drawings, or other equipment or supplies necessary to accomplish the correction or replacement have been made unavailable to the Contractor by action of the Government. In the event that correction or replacement has been directed, the Contractor shall promptly notify the Contracting Officer, in writing, of the nonavailability.

(4) The Contractor shall also prepare and furnish to the Government data and reports applicable to any correction required (including revision and updating of all affected data called for under this contract) at no increase in the contract price.

(5) When supplies are returned to the Contractor, the Contractor shall bear the transportation costs from the place of delivery specified in the contract (irrespective of the f.o.b. point or the point of acceptance) to the Contractor's plant and return.

(6) All implied warranties of merchantability and "fitness for a particular purpose" are excluded from any obligation contained in this contract.

(c) Remedies available to the Government. (1) In the event of a breach of the Contractor's warranty in paragraph (b)(1) of this clause, the Government may, at no increase in contract price

(i) Require the Contractor, at the place of delivery specified in the contract (irrespective of the f.o.b. point or the point of acceptance) or at the Contractor's plant, to repair or replace, at the Contractor's election, defective or nonconforming supplies; or

(ii) Require the Contractor to furnish at the Contractor's plant the materials or parts and installation instructions required to successfully accomplish the correction.

(2) If the Contracting Officer does not require correction or replacement of defective or nonconforming supplies or the Contractor is not obligated to correct or replace under paragraph (b)(3) of this clause, the Government shall be entitled to an equitable reduction in the contract price.

(3) The Contracting Officer shall notify the Contractor in writing of any breach of the warranty in paragraph (b) of this clause within thirty (30) days after delivery of the nonconforming supplies..  The Contractor shall submit to the Contracting Officer a written recommendation within ten (10) days as to the corrective action required to remedy the breach. After the notice of breach, but not later than four (4) days after receipt of the Contractor's recommendation for corrective action, the Contracting Officer may, in writing, direct correction or replacement as in paragraph (c)(1) of this clause, and the Contractor shall, notwithstanding any disagreement regarding the existence of a breach of warranty, comply with this direction. If it is later determined that the Contractor did not breach the warranty in paragraph (b)(1) of this clause, the contract price will be equitably adjusted.

(4) If supplies are corrected or replaced, the period for notification of a breach of the Contractor's warranty in paragraph (c)(3) of this clause shall be thirty (30) days from the furnishing or return by the Contractor to the Government of the corrected or replaced supplies or parts thereof, or, if correction or replacement is effected by the Contractor at a Government or other activity, for ten (10) days thereafter.

(5) The rights and remedies of the Government provided in this clause are in addition to and do not limit any rights afforded to the Government by any other clause of the contract.

[bookmark: _Toc300896231]1.11 MAINTENANCE
Not applicable for this specification.
[bookmark: _Toc199661401][bookmark: _Toc200168011][bookmark: _Toc300896232]PART 2 PRODUCTS
[bookmark: _Toc199661402][bookmark: _Toc200168012][bookmark: _Toc300896233]2.1 MATERIALS
Material shall be free from defects and imperfections that might affect the serviceability and appearance of the finished product.  All material shall be new and unused.
[bookmark: _Toc164853509]2.1.1 Ductile Materials
[bookmark: _Toc164853510]All non-redundant components directly supporting the load shall be of ductile materials.  These components include, but are not limited to all hoist drive gear reducer housings, motor frames and end bells (except for end bells of the C-face mounted motors), flanged adapters, and brake wheels and discs.  For the purposes of this specification, ductile is defined as having a minimum elongation of 5% in 2 inches.  Furthermore, all shafts, keys, gears, torque carrying coupling components, and wire rope drum shall be steel.
2.1.2 Structural Steel
Structural steel shall conform to ASTM A36, A572 or A992.
[bookmark: _Toc164853511]2.1.3 Cast Steel
Cast steel shall conform to ASTM A27 or ASTM A148.
2.1.4 Ductile Cast Iron
Ductile Cast Iron shall conform to ASTM A536.
2.1.5 Forged Steel
Forged steel shall conform to ASTM A668 or ASTM A521, grade as applicable.
2.1.6 Steel Shafts
Steel shafts shall conform to ASTM A434 - Steel Bars, Alloy, Hot-Wrought or Cold-Finished, Quenched and Tempered
2.1.7 Aluminum Castings
Aluminum castings shall conform to ASTM B26 or ASTM B108.
2.1.8 Welding Materials for Crane
Welding materials for cranes shall conform to AWS D14.1
2.1.9 Welding Materials for Facilities
Welding materials for facility shall conform to AWS D1.1
[bookmark: _Toc199661403][bookmark: _Toc200168013][bookmark: _Toc300896234]2.2 MANUFACTURED UNITS
Not applicable for this specification.
[bookmark: _Toc199661404][bookmark: _Toc200168014][bookmark: _Toc300896235]2.3 EQUIPMENT
[bookmark: _Toc199661405][bookmark: _Toc200168015][bookmark: _Toc300896236]2.3.1 Structural Design
The structural design of the crane shall conform to CMAA #70 using ASTM A36, A572, or A588 A992 structural steel, OSHA 1910.179, ASME B30.2, OSHA 29 CRF, Part 1910.23 and 1910.27, and other requirements specified herein.
[bookmark: _Toc164853536]2.3.1.1 Additional Load Combinations
In addition to load cases 1 and 2 of CMAA No. 70, the following additional load combinations shall also be considered:
Test Loads
	The crane will be periodically tested up to 131.25% of rated capacity.  Combined stresses for the following load combinations shall be calculated to ensure structural adequacy during testing:
Case 3:  Test Loads (Stress Level 3)
DL (DLFB) + TL (DLFT) + LL (1 + HLF) + IFD + SK
Note: 	(1) LL = 1.3125 x rated capacity.
(2) Test and extraordinary loads shall not be considered in the fatigue analysis.
(3) Formula abbreviations correspond to principal loads as defined in CMAA #70, Section 3.3.
(4) The subscripts “T” and “B” refer to trolley and bridge, respectively.
Case 4:  Seismic Load
Provide seismic analysis in accordance with ASCE 7-05.  Loading condition shall consider an event while the crane is operating at rated capacity without lowering or dropping the load.  
[bookmark: _Toc164853539]2.3.1.2 Welding
All welding procedures and qualifications shall be in accordance with the requirements of AWS D14.1 and D1.1 as required by SD-07.8.
[bookmark: _Toc164853540]2.3.1.3 Structural Bolted Connections
Major structural bolted connections shall be designed and installed in accordance with AISC Specification for structural joints using ASTM A325 or A490 high strength bolts. 
2.3.1.4 Bridge Girders
Bridge girders shall be box section type.  Splices in the bridge girders shall be kept to a minimum and splices in locations of high stress shall be avoided.  Splices shall be made with full penetration welds.
2.3.1.5 Bridge and Trolley End Trucks
End trucks shall be box section design with wheels centered between the webs and shall have hard-mounted handling points.  The bridge and trolley wheels shall be equipped with rail sweeps.  Provision shall be made to prevent bridge end truck and trolley from dropping more than one inch in case of wheel or axle failure.  An 8-wheel fully equalizing bridge end truck design will be required to ensure that the allowable wheel loads are not exceeded.  Allowable wheel loads, design rail size, and minimum wheel spacing shall be as required in the attached “Structural Engineering Investigation Report of an Existing Building for the Support of a Proposed 25 Ton Double Girder Crane” and “Structural Engineering Investigation Report of an Existing Building for the Support of a Proposed 50 Ton Double Girder Crane”.
2.3.1.6 Bridge Rails
Bridge rails shall be selected from the sizes listed in CMAA #70, Table 4.13.3‑4.  The rails shall be selected so that the allowable wheel loads shall not be exceeded with the design rated load on the hoist.  The rails shall be attached to the bridge girders with pairs of rail clips spaced not more than 36 inches apart.  Rail clips shall be secured to the top flange of the bridge girder by welding.  If rail joints cannot be avoided due to the length of the span, the joints shall be staggered and located directly over girder diaphragms.  The gap at the rail joints shall be less than 1/32 of an inch. Rails shall have creep bars welded in place at each end.  Bridge rails shall be aligned in accordance with Table 1.4.2-1 of CMAA #70.  Solid stock material (square, round or rectangular) shall not be used for bridge rails.
2.3.1.7 Walkway
The crane shall have full-length maintenance walkways with handrails on both girders and crossover walkways provided on the end trucks with trolley access.  The walkways shall not reduce the hook envelope as required.  All gates shall be of self-closing type.  All gates shall have the same profile as standard railing (top rail and mid-rail) and shall have the same strength as standard railing, both in the open and closed positions.  Gates shall be provided at all accesses onto the crane platforms.  Gate egress shall match existing.  The 25-Ton Crane shall be accessible from a platform to be installed by the contractor as identified in the drawings in the Structural Engineering Investigation Report of An Existing Building For The Support of A Proposed 25-Ton Double Girder Crane.
All areas of the crane that can have personnel access (walkways, service platform, catwalk or similar) or have openings that persons could fall into/through shall have fall protection. 
Walkways, gates, and ladders shall meet all the current safety requirements for elevated platforms, gates, and ladders as specified by OSHA requirements.
2.3.1.8 End Stops
Trolley end stops shall be designed in accordance with AIST TR-13 to resist the bumper dynamic response specified in AIST TR-6.
2.3.1.9 Major Components Attachments for Lifting and Handling
Major components (e.g. bridge girder(s), end truck(s), and trolley(s)) shall be designed with structural or mechanical attachment points (lifting lugs, safety hoist rings, hoist rings or approved equivalent) when they are to be lifted or handled for installation. 
2.3.1.10 Runway Rails
The 25-Ton Crane runway rails shall be aligned by the contractor to conform with Section 1.4 of CMAA #70.
[bookmark: _Toc199661406][bookmark: _Toc200168016][bookmark: _Toc300896237]2.3.2 Mechanical Design
[bookmark: _Toc164853548]The mechanical design of the crane shall conform to CMAA #70, ASME B30.2, and other requirements specified herein.  All drives which are not direct‑connected with shafts in line shall be driven through gears.  Retaining rings shall not be relied upon for axial retention of sheave pins or bearings on pins and axles; they shall be permitted only on standard commercial assemblies.  Press fits shall not be relied upon for transmission of torque, except where permitted in travel drives.  Cotter pins shall be permitted only for locking nuts against loosening and for retaining pins in standard commercial brake assemblies.
2.3.2.1 Design Factors
Stresses and ratings, except as modified herein, shall be computed using the continuous rated torque or horsepower of the driving motor.  For wire rope drum and related component calculations, the line pull off the drum shall be taken as that necessary to balance rated motor torque.  The hoist drive, except the wire rope, shall be designed to withstand the setting of the hoist brake under a full speed lowering condition with either no-load or rated load on the hook whichever load condition represents the worst case scenario.  Unless otherwise specified, all mechanical components, including fasteners, shall be designed or selected to provide design factors of 4.0 and 5.0 based on material yield and ultimate strengths respectively.  Furthermore, except where stated otherwise, those components that are subjected to momentary peak loads (due to starting, braking, or locked rotor torque) must be designed to limit the peak stresses to 0.75 of the material yield strength, except that peak compressive stresses must be limited to 0.90 of the material yield strength.  Shafts and axles subjected to reversing stresses shall be designed for fatigue loading per CMAA #70.  Shaft loading resulting from the setting of brakes shall not be considered in the fatigue evaluation.
2.3.2.2 Alignment
[bookmark: _Toc164853550]All base‑mounted motors, gear reducers, brakes, and pillow blocks shall be locked in proper alignment, both longitudinally and laterally, after adjustment, shimming, and fastening, with appropriately sized dowel pins or shear bars.  Dowel pins or shear bars shall be installed after final field verification of coupling alignments.
2.3.2.3 Threaded Fasteners 
[bookmark: _Toc164853551]All base‑mounted and flange‑mounted components and all mechanical connections subjected to calculable loads shall be fastened with SAE J429, Grade 5 or Grade 8 fasteners, ASTM F436 washers, and SAE J995 Grade 5 or Grade 8 nuts.  Mounting fasteners from flange-mounted components, including keeper bars, may be installed into tapped holes provided that adequate thread engagement is provided to develop the full tensile strength of the fastener.  All nuts shall have a minimum of one thread pitch of the bolt protruding above the nut top surface.  Fastener connections shall be sized neglecting any benefit to be derived from shear bars or dowel pins.
2.3.2.4 Load Blocks
[bookmark: _Toc164853552]Load blocks shall be entirely of steel construction.  The designs shall preclude the wire rope from being cut, pinched, crushed, or chafed in case of two‑blocking or unloading of the wire rope.  The load blocks shall be constructed so that the hooks and hook nuts can be removed without disassembly of the blocks.  The load blocks shall be centered between the girders.  The hook shall rotate freely with 131.25% of rated load.  The hoist capacity in pounds shall be clearly marked on both sides of the load blocks.
[bookmark: _Toc286403004]2.3.2.5 Hooks and Hook Nuts
The hook shall be single barb forged carbon steel conforming to ASTM A668 or ASTM A521 with a longitudinal elongation of not less than 18%.  The hook nut shall be secured to the hook by a commercial standard removable and reusable means (tack-welding is prohibited).  The hook shall be provided with a safety latch.  The hook and hook nut shall be uncoated.  The hook shall be uniquely marked in a permanent fashion that is traceable to the NDT certification.  The nut shall be marked to match with the hook.  The markings shall be visible when the hook and hook nut are assembled on the hook block.  
[bookmark: _Toc286403005]2.3.2.6 Hoist Wire Rope
The drum line pull shall not be more than 20% of the nominal breaking strength of the wire rope to obtain a minimum wire rope design factor of 5 to 1.  The hoisting rope shall be 6 x 36 class construction, extra improved plow steel or extra-extra improved plow steel, regular lay, uncoated, with an independent wire rope core, and in accordance with all requirements of ASTM A1023/A.  The hoist reeving system shall be of double-reeved type.  Hoisting rope dead end connections to equalizer bar (if used) shall be by means of poured socket connections or swaged fittings installed in a manner that develops the full breaking strength of the hoisting rope; wedge sockets shall be prohibited.  The sockets shall be forged steel.  Hoisting rope ends on the drum shall be anchored by means of swaged fittings or by clamping.  Clamped hoisting rope ends shall be neatly and securely seized with wire.
[bookmark: _Toc233514448][bookmark: _Toc233611023][bookmark: _Toc233611118][bookmark: _Toc286403006]2.3.2.7 Sheaves
[bookmark: _Toc233514449][bookmark: _Toc233611024][bookmark: _Toc233611119]Sheaves shall be steel.  The grooves shall be machined or ground to contour and rim toughened to not less than 320 BHN.  The minimum pitch diameters of running and equalizer sheaves shall be in accordance with Table 4.5.2-1 of CMAA #70.  Sheave groove depth shall be not less than 1.15 times the hoisting rope diameter.  All rotating sheaves shall be installed with bearings.
[bookmark: _Toc286403007]2.3.2.8 Drums
[bookmark: _Toc233514450][bookmark: _Toc233611025][bookmark: _Toc233611120]The drum shall be a one-piece steel weldment, finish-machined after all welding and stress relieving has been completed.  The drum shall include integral stub shafts or shaft hubs for through shafts as required.  Drum shall not be mounted in a three bearing configuration.  The drum shall be designed such that all hoisting rope is wound in a single layer and not less than two dead wraps of hoisting rope will remain on each end of the drum when the hook is in its extreme low position.  Drum grooves shall be helical and machined right and left hand.  Minimum drum groove depth and pitch shall be in accordance with the recommendations in CMAA #70.  The minimum pitch diameter of drums shall be in accordance with CMAA #70, Table 4.6.4-1. 
[bookmark: _Toc286403008]2.3.2.9 Gearing
All gearing shall be of the enclosed (gear reducer) type, except final drive.  Shafts with three or more bearing supports shall not be permitted.  Gear reducers shall be standard commercial products.  Enclosed reducers shall have a convenient means of lubricant level indication and draining.  All base mounted reducers shall have a ball valve to facilitate draining.  Hoist gearing shall be spur, helical, or herringbone type only.  Helical gears shall be used for high speed gearing in all base mounted gear cases.   Open type drum gear-pinion sets (if applicable) shall consist of spur gears only.  Travel drive gearing may be spur, helical, herringbone or spiral bevel.  Shaft mounted gear reducers may be used for travel drives only.  The torque arms shall be other than threaded rod type and shall be designed and installed so that no eccentric loads are imposed on them.  Enclosed gearing shall conform to ANSI/AGMA 6013, 6034, or 6035 as permitted.  Open gearing shall be designed in accordance with ANSI/AGMA 2001.  The drum gear (if applicable) shall be removable from the drum.
[bookmark: _Toc233514451][bookmark: _Toc233611026][bookmark: _Toc233611121][bookmark: _Toc286403009]2.3.2.10 Hoist Brakes
[bookmark: _Toc233514452][bookmark: _Toc233611027][bookmark: _Toc233611122]Each hoist shall be equipped with two electro-mechanical brakes, each with a minimum torque rating of 130% of the rated motor torque.  Each brake shall also be able to independently hold the test load.  The brake torque setting shall be adjustable.  The hoist brake shall be provided with a manual, self‑return to ON, release mechanism.  Maintained OFF, release mechanisms are not permitted. All hoist brakes shall be designed to permit easy access for inspection and adjustment.  The brakes shall be designated as primary and secondary brakes with the secondary brake being mounted closest to the wire rope drum in the drive train.  The hoist system shall be designed so that the secondary brake sets a minimum of one second after the primary in any stopping condition or the hoist machinery shall be designed and certified to withstand the simultaneous setting of both brakes (SD-07.10).   
[bookmark: _Toc286403010]2.3.2.11 Bridge and Trolley Brakes
[bookmark: _Toc233514453][bookmark: _Toc233611028][bookmark: _Toc233611123]The trolley and bridge drives shall be provided with electro‑mechanical brakes, that are spring applied, electrically released.  The crane(s) bridge and trolley brakes shall have a minimum torque rating equal to 50% of the drive motor rated torque, and the torque setting shall be adjustable.    Each brake shall be equipped with a manual self‑return to ON brake release.  The brakes shall be designed to permit easy access for adjustment and inspection for wear and/or setting of the friction discs.
[bookmark: _Toc286403011]2.3.2.12	 Bridge and Trolley Drives
[bookmark: _Toc233514454][bookmark: _Toc233611029][bookmark: _Toc233611124]The bridge and trolley drives shall be either A-1 or A-4 type as specified in CMAA #70.
[bookmark: _Toc286403012]2.3.2.13	 Shafts, Axles, and Pins
All shafts, axles, and pins shall be steel.  The trolley and bridge axles shall be of the rotating type.
[bookmark: _Toc286403013]2.3.2.14	 Couplings
Couplings, excluding gear limit switch couplings, shall be steel.  Chain and continuous sleeve type couplings shall not be permitted.  Couplings between closely spaced bearings shall be of the full flexible type.  Half-flexible type couplings shall be used for floating shafts and for shafts of lengths more than 16 shaft diameters between the coupling and the farthest bearing.  Half-flexible couplings may be used on brake wheels.  Rigid couplings may be used where the distance between the coupling and the farthest bearing is greater than 32 shaft diameters.  Brake wheel couplings (if used) shall have the brake wheel mounted on the driven hub.  For a built-up hoist assembly, barrel type couplings shall be used in connection between the hoist reducer output shaft and drum flange.  There shall be adequate clearance between couplings and adjacent components to allow removal of the cover for inspection, adjustment and alignment.  Flexible couplings shall not be relied upon to compensate for inaccurate alignment.  Ends of coupled shafts shall be aligned within the recommended installation criteria of the coupling manufacturer.  
Coupling alignments shall be measured, and verified during the shop test.  Hoist couplings shall be measured by the contractor and witnessed by the Government after field installation.
[bookmark: _Toc233514455][bookmark: _Toc233611030][bookmark: _Toc233611125][bookmark: _Toc286403014]2.3.2.15	 Wheels
[bookmark: _Toc233514456][bookmark: _Toc233611031][bookmark: _Toc233611126]The trolley and bridge travel wheels shall be double flanged and rolled‑to‑shape or roll-forged to provide properties in congruence with ASTM A504.  Wheels shall not be made from plate steel.  Bridge and trolley wheels shall have straight treads.  Wheels shall be rim toughened to not less than 320 BHN.  Wheel sizing and flange to rail head clearances shall be in accordance with CMAA #70 recommendations.
[bookmark: _Toc286403015]2.3.2.16	 Bumpers
[bookmark: _Toc233514457][bookmark: _Toc233611032][bookmark: _Toc233611127]Bumpers of the elastomeric, hydraulic or spring type shall be provided on trolleys (or ends of bridge girders) and bridge end trucks.  The bumpers shall be designed to withstand rated load at rated speed IAW AIST TR-6.  Bridge bumpers shall fully mate with the run way end stops and mounted to provide proper clearance when bumpers are fully compressed.  Trolley and bridge endtruck frames’ design shall ensure travel wheels do not contact the end stops.  The bumper shall be designed and installed per the requirements of ASME B-30.2 with a means of retaining the bumper in case of broken or loosened mounting connection.
[bookmark: _Toc286403016]2.3.2.17	 Keys and Keyseats
[bookmark: _Toc233514458][bookmark: _Toc233611033][bookmark: _Toc233611128]Key / keyseat assemblies shall be of the parallel type and machined.  The manner of key installation shall preclude any possibility of a key shifting out of its intended position.
[bookmark: _Toc286403017]2.3.2.18	 Bearings
[bookmark: _Toc233514459][bookmark: _Toc233611034][bookmark: _Toc233611129]All bearings shall be of the antifriction type except where specifically permitted or required otherwise.  Permanently lubricated sealed bearings shall be used wherever practical.  Provide easily accessible fittings for lubrication of the grease-lubricated bearings.  All antifriction bearings shall be supplied with inner races except that bearings without inner races are permitted as part of packaged hoist units.  If a pedestal bearing is used to support the drum, the housing shall be steel.
[bookmark: _Toc286403018]2.3.2.19	 Bushings and Thrust Washers
[bookmark: _Toc286403019]All connections, including equalizer sheaves or bars, subject only to small rocking motion shall be fitted with bushings and/or thrust washers, as applicable.
2.3.2.20	 Shims
[bookmark: _Toc233514460][bookmark: _Toc233611035][bookmark: _Toc233611130]Shims shall be pre-cut, slotted, stainless steel, with the thickness stamped on an insert tab.  The shape of the shims shall resemble a U and the slot widths shall approximate the mounting bolt diameters.  The shim tabs shall be visible, legible and unpainted after installation.
[bookmark: _Toc164853572][bookmark: _Toc233514462][bookmark: _Toc233611037][bookmark: _Toc233611132][bookmark: _Toc286403020]2.3.2.21	 Fits
[bookmark: _Toc233514463][bookmark: _Toc233611038][bookmark: _Toc233611133]All gears, pinions, couplings, brake drums, wire rope drums, wheels, other similar components shall be interference fitted to their respective shaft or axle.  Interference fits shall conform to the force fit requirements prescribed in ANSI B4.1 and shall be medium drive fits unless length of engagement, material, or loading indicates otherwise.  Alternatively, in bridge and trolley drives, keyless hub-to-shaft connections shall be permitted where minimum potential interference fits capable of transmitting maximum torque (not less than 200% rated motor torque) is provided.  The individual component manufacturers shall endorse these interference fits.  Bearings, bushings, and seals shall be fitted in accordance with the manufacturer’s recommendations.  Where multiple interference fitted components are installed on a single shaft from the same end, there shall be clearance between each component’s bore and the portion of the shaft from the installation end up to its mounting location.  Fits of components within standard commercial assemblies, such as gear reducers and electric motors, shall comply with the applicable industry standards or with the manufacturer’s standard practice if industry standard criteria are not available.
[bookmark: _Toc286403021]2.3.2.22	 Drip Pans
Not applicable for this specification.
[bookmark: _Toc199661407][bookmark: _Toc200168017][bookmark: _Toc300896238]2.3.3 Electrical Design
[bookmark: _Toc164853575]The electrical design of the crane shall conform to CMAA #70, NFPA 70, ASME B30.2, NEMA ICS 8, and other requirements specified herein. The electrical system shall be designed to allow simultaneous motions of the main hoist, bridge, and trolley drive mechanisms, as well as ancillary loads. The crane shall be designed to operate on 480 VAC, 3-phase, 60-Hertz power. The main line disconnect switch shall be a lever arm type switch (rotary type switches are not acceptable) located in a separate enclosure on the crane, such that when the disconnect is secured, there are no energized conductors in any control panels. All control circuits shall be fed from a single phase, air cooled, double-wound transformer. The contractor shall furnish and install all electric drive equipment on the crane, including motors, brakes, switches, controllers, panels, items associated with the radio remote, wiring system, cables, and electrification. All contactors and relays shall have appropriate MOVs or R-C surge absorbers installed across the respective device’s coil. As much as feasible, power and control cables shall not be mixed in the same conduit in order to prevent interference. Enclosures for control panels and auxiliary devices shall be UL or CSA listed metallic NEMA type 4X as defined by NEMA Standards Publication Number 250. The enclosures shall be designed with appropriate heating and/or cooling accessories to maintain a climate within the panel that provides an appropriate internal temperature environment for proper operation of the drives. There shall not be any condensation inside the control panels. All control panels shall have an interior light for each 3ft of enclosure width with a door switch to turn lights off when doors are closed. All electrical components shall be industrial grade and located so they are easily accessible for inspection and maintenance.
2.3.3.1 Wiring System
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Unless otherwise specified, interconnecting wiring shall be of copper stranded construction complying with Table 310-13 of NFPA 70. Aluminum conductors shall not be used. Aluminum connectors are allowed if they are rated for use with copper conductors (marked “AL/CU”). All conductors connected to or routed above resistors shall have insulation shown in NEC Table 610-14(a) for 125°C maximum temperature. Motor branch circuit conductors shall be sized as to have an ampacity not less than 150% of the motor full load current rating and to be no smaller than 12 AWG. Conductors shall be selected and de-rated based on maximum ambient temperature. Continuous loads such as utility, heating, lighting, and air conditioning shall be multiplied by 2.25 to determine ampacity in order to permit application of NEC 610-14 (e) for crane supply conductors. 
Raceways shall be ferrous rigid metal conduit. Liquidtight flexible metal conduit may be used for lengths of three feet or less when flexible connections are needed for motors and lighting. Excluding conduit directly connected to dynamic breaking resistors, raceways shall maintain a 12-inch clearance between the raceway and surfaces with temperatures exceeding 104°F. A separate grounding wire, sized in accordance with Section 250-122 of NFPA 70, shall be routed with all ungrounded conductors. All wiring shall be numbered or tagged at all connection points. Power conductors which are shielded shall be labeled as to the conductor size. All unused conduit openings shall be plugged. All conductors shall terminate on terminal blocks; there shall be no splices, with the following exceptions: 
a. Encoder conductors shall have a continuous run from the encoder to the drive. If the length of cable required between a drive and its respective encoder is longer than 150 feet, fiber optic cable shall be used. 
b. Motor and brake connections may be made using split-bolts or lugged and connected with nuts, bolts, flat washers and lock washers in lieu of installing a terminal block in the motor connection box. No wire-nuts shall be permitted. 
c. Connections for lighting ballasts may be made using wire nuts. 
[bookmark: _Toc164853576]2.3.3.2 Drive Mechanism Motors
The drive mechanism motors shall conform to NEMA MG 1.  The hoist motors shall be AC vector duty, totally enclosed non ventilated (TENV) or totally enclosed fan cooled (TEFC), squirrel cage induction type with encoder. The bridge and trolley drive motors shall be AC inverter duty, totally enclosed non‑ventilated (TENV) or totally enclosed fan cooled (TEFC), squirrel cage induction type.  All motors shall have a 60 minute duty rating minimum.  Motor insulation shall be a minimum of Class F, with a Class B temperature rise.  
Motors shall be equipped with thermal trip type over-temperature protection.  The temperature sensors shall be of the automatic resetting type and installed integral to the motor windings.   Activation of any integral motor over-temperature device shall energize a red indicating FAULT light mounted on the crane and shall de-energize the individual function as follows:
	Hoist:  Hoisting direction only
	Trolley and Bridge:  Travel motion in either direction
The red indicating fault light shall remain energized until the over-temperature device resets.
[bookmark: _Toc164853580]2.3.3.3 Hoist, Trolley, and Bridge Electric Controls
[bookmark: _Toc164853582]Static reversing, adjustable frequency controllers shall be provided for the trolley and bridge electric drive. Static reversing, adjustable frequency, speed regulated, closed loop flux vector controller with encoder feedback shall be provided for the hoist. Hoist drives are required to be selected such that the continuous rating of the controller is not less than 130% of the calculated motor full load current based on CMAA#70 5.2.9.1.1.1 and NEC Table 430.250. All hoist drives shall be equipped with a motor overtorque limit to lock out the hoist and prevent gross overload of the associated hoist. The overtorque limit should be set such that an overload test can be performed without tripping the overtorque fault. All controllers shall be provided from the same manufacturer. Dynamic braking shall be provided for each electric drive. 
Speed control shall be infinitely variable type for each function, controlled via radio remote control or pendant. Controls shall be designed such that the maximum speed of each function shall be limited to 25% of rated speed when a slow speed switch is actuated on the radio remote control unit or pendant. A yellow/amber light mounted on the bridge and shall be energized while in slow speed mode. 
The main hoist, trolley, and bridge brakes shall set after the associated controller decelerates the drive motor to a controlled stop. The hoist, bridge, and trolley controllers shall be sized to provide sufficient starting torque to initiate motion of that crane drive mechanism from standstill with 0 to 131.25% of rated load on the hook and not produce any rollback. The hoist controller shall enable the drive motor to develop full torque continuously at zero speed. Motors shall operate smoothly at all speeds without torque pulsations, and shall only be energized within the frequency range of 50-60 Hz at rated speed. With respect to AC control wiring, no neutral wire shall pass through the contacts of a control relay or contactor, i.e., a device shall not be shut off or disengaged by breaking the device’s neutral conductor. 
2.3.3.4 Transients and Harmonic Protection
[bookmark: _Toc164853585]Varistors for transient protection shall be provided internal to the controller. 
Minimum harmonics protection shall consist of a reactor connected in series with each controller’s line (input) terminals. All reactors shall be rated for continuous duty operation based upon motor nameplate amperes and shall be designed for 60 HZ operation. 
For a drive motor branch circuit that exceeds 100 feet in length, a reactor shall also be connected in series with the controller load (output) terminals to provide standing wave protection. 
2.3.3.5 Data Recorder and Drive Faults
Data recorders not required for this specification.
Drive faults shall energize a red indicating FAULT light mounted on the bridge.
2.3.3.6 Brakes
Each drive mechanism’s electro-mechanical brake(s) shall release upon movement of the electric drive’s controller from the OFF position and verification of motor torque and shall set after the electric drive’s controller is returned to the OFF position and motors have regeneratively slowed to a controlled stop.  Hoist secondary brakes shall be controlled separate from the primary brakes and connected to a different output (within the drive or independent of the drive) from the primary brakes.  
A three positioned spring returned brake release keyswitch shall be installed on the outside of the control panel for each hoist.  The keyswitch shall allow for testing each brake independently.  The far right position shall be labeled “PRIMARY BRAKE TEST ” allows for testing the primary brake, and the far left position shall be labeled “SECONDARY BRAKE TEST ” allows for testing the secondary brake.  The center position of the keyswitch shall be labeled “NORMAL” allows both brakes working in their normal operating configuration.  An uninterruptible power supply (UPS) shall not be used to create the secondary brake time delay. 
[bookmark: _Toc164853586]2.3.3.7 Main Line Contactor
[bookmark: _Toc164853587]A main line contactor shall be provided.  Energizing the main line contactor shall be controlled by the POWER-OFF/POWER-ON switch on the pendant and on the radio controller.
2.3.3.8 Electrical Overload Protection
Protection shall be not less than required by NEMA ICS 8, CMAA #70, and NFPA 70.  All protection shall be by circuit breakers or fuses.  Motor branch circuits shall be individually protected by circuit breakers capable of being locked in the open position without use of a portable lockout device
[bookmark: _Toc164853588]2.3.3.9 Operator Controls 
Each crane shall be controlled by a complete remote radio control system with a portable transmitter unit. Each transmitter shall be portable, weigh not more than eight pounds (including the batteries and antenna), and shall be provided with an adjustable belt or harness to support it when worn by the operator. Only one transmitter at a time shall be able to control the crane and there shall be no interference from one crane’s controller effecting operation of the other cranes in the building. Each transmitter shall include: individual spring return joystick motion control levers for the main hoist, trolley, and bridge; a maintained contact, keyed switch, marked ON-OFF, for portable transmitter unit power; one or more LEDs indicating POWER ON, TRANSMITTING and LOW BATTERY; a red emergency STOP mushroom pushbutton; a maintained slow speed selector switch, a maintained switch to control the floodlights, a maintained switch for siren and a separate auxiliary pushbutton for a crane warning device (horn).  The transmitters and all controls shall each be clearly and permanently labeled with functionality and direction.  The remote radio control system shall be designed to meet the requirements of NEMA ICS 8, Part 9 and ECMA 15. Each radio remote control lever shall be in the OFF position before the associated crane function can begin. The system frequency shall be within the unlicensed FCC Part 15 range.  Each control unit shall maintain a continuous status signal to the associated receiver. A contact monitoring board shall be provided with each crane radio system receiver. 
The transmitter batteries shall be rechargeable type.  Each crane shall have a minimum of two sets of batteries provided (one for each transmitter plus one on recharge).  There shall be no significant loss in systems efficiency and function at the end of eight hours of continuous battery use.  A battery charger shall be provided for each crane.

2.3.3.10 Indicator Lights and Warning Devices
[bookmark: _Toc164853590]There shall be indicator lights (each set shall include all of the lights described in this section), one set which is mounted to the bridge.  Indicator lights and beacons installed on the bridge shall be installed with LED type lights sized to be visible from the ground.  There shall be a white light to indicate that power is available on the load side of the crane disconnect, a blue light to indicate that the main contactor is energized, an yellow/amber slow speed light, and a red fault warning light to indicate a drive fault or motor over-temperature as required in paragraph 2.3.3.2 and 2.3.3.5.  The voltage of the lights shall be 115 VAC.  The nameplate shall be provided for each light and the nameplate for the bridge-mounted lights shall be legible from ground level.  The nameplate shall read "POWER AVAILABLE", "CRANE ENERGIZED", "SLOW SPEED", and "FAULT".  A warning horn operable from the radio remote control shall be provided.  A warning siren (different sound from the horn) operable from the  radio control shall be provided.  A rotating beacon shall be positioned under the bridge, visible from the ground, which operates when the crane is in motion.  
2.3.3.11 Limit Switches
a. [bookmark: _Toc164853591]Hoist
Geared upper and lower limit switches shall be provided for each hoist electric drive (rope guide actuated limit switches are not acceptable).  The primary switches shall be of the geared control circuit type.  When the primary upper limit is reached, the operator shall still be able to lower the block out of the upper limit switch.  Lowering of the block shall automatically reset the primary limit switch.  The hoist secondary upper limit switch shall be a block actuated control circuit type limit switch. The block actuated switch shall remove all power from the affected hoist drive motor and brake independent of the hoist drive controller, utilizing a hoist line contactor, and set the brake when the secondary upper limit is reached.  A spring-returned three position keyed bypass switch to bypass the hoist limits shall be provided on the outside of the control panel.  The far right position shall allow resetting of the secondary upper limit switch prior to resuming operation. During resetting of the secondary limit, the hoist shall operate in the lowering direction only.   The far left position shall allow bypassing of the primary upper limit switch to allow the secondary limit switch to be tested on a periodic basis.  The center position of the bypass switch shall be the NORMAL position with neither upper limit being bypassed.
A geared control circuit type hoist lower limit switch shall be provided.  When the lower limit is reached, the operator shall still be able to raise the block.  Raising of the block shall automatically reset the limit switch.
b. Hoist Limit Switch Settings
Each primary upper limit switch shall be set at the maximum practical hook height but not lower than high hook position.  The secondary upper limit switch shall be set not lower than the hook height of the primary upper limit switch setting plus the primary runout distance, but not less than the secondary runout distance below the lowest contact point of the hoist or trolley structure (two-block condition).  (The runout distances are defined as the load block maximum drift, after switch activation, in the hoisting direction at rated speed with no load on the hook.  Primary and secondary runout distances are associated with the primary and secondary upper limit switches, respectively.) 
c. 	Hoist Slow-Down Limit Switches
Slow down limit switches may be used, set below the primary upper limit switch, to automatically decrease the hoisting speed to a predetermined slow speed before tripping the primary upper limit switch. The runout distances would then be defined as the load block maximum drift, after slow down switch activation, in the hoisting direction at slow speed with no load on the hook.
d. 	Travel Warning Device
The 50-ton crane shall be equipped with a laser or ultrasonic system that provides a visual indication to the operator when the crane is closer to the other crane on the runway than the allowable approach distance given in the 50-ton crane report.
[bookmark: _Toc164853598]2.3.3.12 Runway Electrification
[bookmark: _Toc164853599]The contractor shall provide a continuous run power conductor electrification system for the 25-Ton crane, including all necessary hardware to the crane from the electrical service outside the building owned by Jacksonville Electric Authority (JEA).  All necessary coordinate with JEA will be the responsibility of the contractor.  If the option is awarded for the 50Ton Crane the existing 3-bar system support the existing 10Ton Crane will need to be upgraded to 4-bar, including all necessary hardware.  The existing disconnects and electrical wiring for the 10Ton will need to be brought into compliance with NFPA 70 if the option is awarded.
The runway electrification system shall consist of three power conductors and an equipment grounding conductor, and shall be enclosed safety bar type.  The ground runway conductor shall be colored green.  The crane shall be grounded through the runway electrification system.  Runway conductors shall be sized for simultaneous motions of the hoist, bridge, trolley mechanisms and any ancillary loads for all cranes on the runway.  A guard shall be installed to prevent the hook block and wire rope from swinging into the conductors. 
If option 1 is exercised, facility coordination will be required to ensure the existing 10-ton crane will be operational on the new electrification system, including any needed modifications. The power supply for the existing 10-ton crane must be modified to run on the new electrification system prior to installation of the 50-ton crane.  
2.3.3.13 Collectors
Collectors shall be heavy duty sliding shoe type and shall be compatible with the electrification system.  The collector shoes shall be specifically designed to match the conductor contact surface.  Collector arms shall be insulated, spring loaded and shall permit sufficient lateral and vertical movement to allow for imperfect track and for misalignment relative to the crane.  Two collector shoes (tandem design) shall be provided for each conductor; each collector shoe shall be rated for its branch circuit current or higher so as to provide redundancy.  
2.3.3.14 Bridge-To-Trolley Electrification
Bridge-to-trolley electrification shall be festooned type utilizing flat cables suspended from carriers riding on an I-beam or C-track.  The conductors shall be selected so as to be of the longest length without splices.  Conductors shall be fabricated from copper. A minimum of 20% of the festoon control circuit conductors for each electrification system shall be spares at the time of crane acceptance.  The trolley is required to be grounded through this conductor system.  Festooned cable loops shall not extend below the high hook position.  All material shall be UL or CSA listed.
[bookmark: _Toc164853602]2.3.3.15 Nameplates
Nameplates shall be provided for all electrical control equipment such as contactors, relays, transformers, etc., and all electrical panels.  As a minimum, each nameplate shall identify the associated function and system designation.  Each electrical component shall retain all nameplates, markings, etc. provided by the original manufacturer.
[bookmark: _Toc164853603]2.3.3.16 Electrical Outlets
There shall be a minimum of three 120 VAC duplex outlets provided on each crane.  One outlet shall be mounted on the outside of the control panel(s), and a second outlet shall be located on the trolley.  The circuit(s) supplying receptacles shall incorporate ground-fault circuit-interrupter protection for personnel and shall be protected by a circuit breaker with a minimum rating of 15 amps.
2.3.3.17 Floodlights
Floodlights shall be provided.  The light bulbs shall be evenly spaced along the bridge walkway to provide an illumination level of 40 foot-candles at three feet above the finished floor.  All light fixtures shall be rated for rough service, vibration resistant and designed to prevent any material from falling from the fixture.  The lights shall be serviceable from the walkway(s) and must be equipped with safety cables to prevent the fixtures from falling to the floor if dropped while being serviced. The floodlights shall be switch operated from the radio controller.
2.3.3.18 Capacity Overload Protection
An overload limiting device (different from the overtorque limit specified in section 2.3.3.3) shall be provided for each hoist motor circuit.  Each device shall have a maintained keyed override located on the control panel, which can be deactivated during overload testing.  When an overload is detected the hoist function shall be limited to the lowering direction only. Resetting of the overload shall only be accomplished by moving the hoist in the down direction or by cycling power.  The overload limit shall be initially set at 100% of rated load and shall be adjustable from 80% to 150% of rated capacity.
2.3.3.19 Hour Meter
[bookmark: _Toc199661408][bookmark: _Toc200168018]Provide a non-resettable hour meter, connected across the main line contactor, readable from the exterior of the main control panel, to indicate the elapsed number of hours the crane is energized. Additionally, provide non-resettable hour meters for each function, readable from the exterior of the main control panel, connected to each function’s brake contactors to indicate the running time of each individual function.
[bookmark: _Toc300896239]2.4 COMPONENTS
Standard commercial product/assembly is defined as an item that is advertised for sale in current commercial literature and is being sold in substantial quantities on the open market in the course of normal business operations.  Nominal quantities, as normally associated with models, samples, prototypes, or experimental units are not acceptable under this definition.  The contractor may utilize standard commercial products/assemblies, including major components such as complete end trucks, in the design of the crane, provided such components meet the requirements of this specification.  The component selection must be substantiated by means of the manufacturer's published ratings, selection method, or pro‑rating.  Standard commercial gearboxes are acceptable as rated.
[bookmark: _Toc199661409][bookmark: _Toc200168019][bookmark: _Toc300896240]2.5 ACCESSORIES
[bookmark: OLE_LINK5]Not applicable for this specification.
[bookmark: _Toc199661410][bookmark: _Toc200168020][bookmark: _Toc300896241]2.6 MIXES
Not applicable for this specification.
[bookmark: _Toc199661411][bookmark: _Toc200168021][bookmark: _Toc300896242]2.7 FABRICATION
2.7.1 Shop Assembly
[bookmark: _Toc164853613]2.7.1.1 Mechanical Assembly
All mechanical components shall be accurately aligned and positively secured to maintain alignment.  Parts shall not be forced into position to obtain apparent alignment.  
[bookmark: _Toc164853614]2.7.1.2 Base-Mounted Components
Component’s feet shall be shimmed as necessary to not exceed 0.001 inches of soft foot. All based mounted components shall have a minimum of 0.100 inches of shims under each foot.  The number of shims of any thickness shall be limited to four (4) under any mounting bolt. Shoe brake bases shall be shimmed to align the brake shoes with the brake wheel. Pillow blocks with hollow feet shall be mounted with fasteners and washers that overlap two or more solid vertical sections of the base. 
In addition to dowel pins or shear bars, fine thread, lockable jacking bolts shall be installed on the foundation at each foot of the base-mounted motors. 
[bookmark: _Toc164853618]2.7.1.3 Electrical Assembly
Installation of all electrical wiring, conduit, and components shall be performed in accordance with the requirements of NFPA 70.  As a minimum, items a. through i. below shall be followed:
a. All electrical connections shall be installed in accordance with NFPA 70 sections 110.14 or 430.9, as applicable, or as recommended by the device manufacturer.
b. Crimped terminal lugs, if used, shall be properly sized for the wire and installed using the device(s) – e.g., crimping tool and indenter – recommended by the terminal lug manufacturer.
c. All spare conductors shall be identified as spare conductors, and shall have their ends insulated to preclude accidental contact with energized equipment.
d. Adhesive-backed wiring tie wraps and cable-clamping devices shall not be used unless they are secured with fasteners, in addition to the adhesive.
e. All panels shall have their doors, back sheets, and panel boards bonded together with flexible bonding straps.
f. Bonding straps and equipment grounding conductors shall have all paint removed from their termination points, or shall have “cut” washers installed, to insure proper grounding of the equipment.
g. Wiring around sharp edges, such as panel doors, shall be wrapped in protective sleeves (e.g., “spiral wrap”) to prevent wiring insulation damage from chaffing, cutting or abrasion.
h. Control panels shall not be used as raceways for conductors not terminating within the panel.
i. Bushings or chafing protection gear shall be used on all panel conduit entries.
j. Only equipment that needs to be viewed or accessed from the panel door (i.e. data loggers, key switches, pilot lights, etc.) shall be mounted on the panel door.
k. Tie wraps shall be prohibited as a permanent mounting means on festoon cables between the end cable carriers to the respective panel or junction box.
[bookmark: _Toc164853619]2.7.1.4 Mechanical Fastener Tightening
All fasteners used in securing mechanical or electrical–mechanical (i.e., brakes) components to their foundations shall be tightened to accepted torque values from standard tables based on the lubricant used.  The fasteners must be lubricated and shall not be installed “dry”.  The prevailing torque of the locking element shall be accounted for where self-locking nuts are used.  All mechanical fasteners shall be nominally tightened to 70% of the fastener yield strength, except in applications where component manufacturers prescribe specific fastener torquing requirements.  The requirements of this paragraph also apply to the fasteners use for mounting wheel assemblies, all pillow block bearing fasteners (unless bearing manufacturer specifies otherwise), and gear case assembly bolts (in the case that gear case is disassembled after receipt from the gear manufacturer).
[bookmark: _Toc164853620]2.7.1.5 Structural Fastener Tightening
All bridge girder to end truck connection fasteners and any other fasteners critical to the structural integrity of the crane shall be installed and tightened in accordance with one of the methods in the AISC Specification for Structural Joints using ASTM A325 or A490 bolts.  
2.7.2 Shop and Factory Finishing
[bookmark: _Toc164853518]2.7.2.1 Corrosion Protection
All parts of the crane shall be protected against corrosion.  All surfaces normally painted shall be cleaned, primed, and finish painted at the contractor’s plant as specified hereinafter.
[bookmark: _Toc164853519]2.7.2.2 Surface Preparation
Exterior steel surfaces including welds shall be cleaned in accordance with requirements stated by the coating manufacturer.  All grease, oil, and surface debris shall be removed by solvent wiping and/or detergent/water scrubbing prior to cleaning.  All weld spatter shall be mechanically removed prior to cleaning.  All exposed edges of exterior steel shall be rounded to ensure proper paint adhesion and proper paint dry film thickness.  
[bookmark: _Toc164853520]2.7.2.3 Painting System (Priming and Finish Painting)
The primer coat and the finish coat of paint shall be smooth, even and free of runs, sags, orange peel, or other defects. Care shall be taken to preclude painting over non-painted surfaces.   Any painted over grease fittings must be replaced; they may not be cleaned and reused.  The painting system shall consist of anti-corrosive primer and polyurethane (cosmetic) topcoat(s) appropriate for the environmental conditions stated in Section 1.7.1.  The primer and topcoat(s) shall be the products of the same manufacturer. The compatible primer and topcoat(s) shall be applied in accordance with the manufacturer’s recommended process.  The use of paint containing lead or mercury shall be prohibited.  The primer and finish coats shall be identified in the technical manual or drawings.  The painting scheme shall be as follows:
a. Crane structural beams, hook block, and end trucks shall be brilliant yellow.
b. Sides of hook block shall have additional gloss black diagonal safety striping.
c. Other components shall be coated except those components that are specified in paragraph 2.7.2.5.  The color and coating may be in accordance with component manufacturer’s standards.
[bookmark: _Toc164853523]2.7.2.4 Additional Painting Requirements
Faying surfaces of slip-critical structural bolted connections both interior and exterior shall be coated with coatings as specified in AISC “Specification for Structural Joints Using ASTM A325 or A490 Bolts”.  
Any painted surfaces damaged during erection shall be cleaned and repainted with a compatible painting system of section 2.7.2.3.
[bookmark: _Toc164853524]2.7.2.5 Non-Painted Items
The following items shall not be painted: machined surfaces that are bearing surfaces, hooks, hook nuts, lubrication fittings, hoisting ropes, wheel treads, sheave and drum grooves, corrosion resistant steel, bronze, anodized aluminum, name plates, flange mounting faces, and other items not normally painted.
2.7.3 Tolerances
Tolerances shall be in accordance with this specification and all references specified herein.  
[bookmark: _Toc199661412][bookmark: _Toc200168022][bookmark: _Toc300896243]2.8 TESTS, INSPECTIONS, AND VERIFICATIONS
2.8.1 Contractor’s Self Test 
The contractor, at the contractor’s facility prior to Government witnessed shop test, shall test each operating or major component of the assembled crane at “NO LOAD”.  Testing and inspection shall include brakes, lights, motor controls, speeds, limit switches, interlocks, wiring, and paint.  The manufacturer shall inspect the entire crane for form, fit, and function, and shall operationally test all drives.  Once the manufacturer successfully completes this test, the contractor shall notify the Contracting Officer to schedule the Government representative witnessed shop test and inspection.  
2.8.2 Government Witnessed Shop Test and Inspection
The contractor will make the crane available for Government witnessing of the shop test procedure (SD-08.1) and inspection.  The contractor shall advise the Government of the anticipated test dates prior to the beginning of the government witnessed shop test.  The crane shall not be considered ready for testing until all documentation is approved by the government such as final drawings, wire rope certifications, and hook and nut proof test and NDT certifications.  Upon completion of the government witnessed shop test and inspection, a list of deficient items will be compiled and signed by the Government representative and the contractor and forwarded to the Contracting Officer.  
[bookmark: _Toc199661413][bookmark: _Toc200168023][bookmark: _Toc300896244]PART 3 EXECUTION
[bookmark: _Toc199661414][bookmark: _Toc200168024][bookmark: _Toc300896245]3.1 EXAMINATION
All shop test identified deficient items shall be resolved prior to shipment of the crane, unless authorized by the Contracting Officer.
[bookmark: _Toc199661415][bookmark: _Toc200168025][bookmark: _Toc300896246]3.2 PREPARATION
All items intended for permanent installation at the facility shall be cleaned of any dirt, grime, debris, etc. prior to installation.
[bookmark: _Toc199661416][bookmark: _Toc200168026][bookmark: _Toc300896247]3.3 ERECTION
Not applicable for this specification.
[bookmark: _Toc199661417][bookmark: _Toc200168027][bookmark: _Toc300896248]3.4 INSTALLATION
3.4.1 The crane contractor shall provide an onsite representative during installation.  Contractor personnel shall refer to Section H of the solicitation for security requirements.  
3.4.2 The contractor shall install the crane in accordance with Crane Installation Plan (SD-08.2).    The crane contractor shall secure the crane, while not directly in control of the work area, during installation.
3.4.3 Lifting of any major components (assembled crane, girder(s), end trucks, and trolleys) shall be considered critical, and lift plans shall comply with the requirements of paragraph 1.7.2 of the NAVFAC P-307.  When the installation plan requires lifting or handling of major components, rigging by choking or sweeping using synthetic products, wire rope or chain is not allowed unless specific approval is obtained.  Rigging gear shall only be attached to major components using designed attachment points.  Tilting of lifted or suspended components during installation when it is necessary shall only be performed using chain-falls, ratchet hoists or similar equipments, and only in a controlled manner following approved written documents (Appendix D). “Lifting” is not exclusive to crane lifts and can include use of any mechanized lifting device.
[bookmark: _Toc199661418][bookmark: _Toc200168028][bookmark: _Toc300896249]3.5 APPLICATION
Not applicable for this specification.
[bookmark: _Toc199661419][bookmark: _Toc200168029][bookmark: _Toc300896250]3.6 FIELD QUALITY CONTROL
3.6.1 Field Inspection and Test
a. Contractor Preliminary Inspection and Test
Prior to scheduling the Government inspection, the contractor shall perform an inspection, and complete no load operational tests on each system to be tested.  The contractor shall ensure the crane meets this specification and systems are properly adjusted, lubricated, operational, and can be safely load tested.
b. Government Inspection
After the contractor’s preliminary inspection and test is complete, the contractor shall notify the Government. Within the next five calendar days, a site inspection will be conducted by the Government along with the contractor. Failure of the crane to pass any of the inspections shall be cause for rejection.  The crane may again be offered for Government inspection provided the contractor has corrected all defects and retested the crane. The government shall have one day for re-inspection. 
c. Field Acceptance Test
Following completion of government inspection, a performance test shall be satisfactorily performed in accordance with Appendix C.  One copy of all final crane drawings and a preliminary operation and maintenance manual shall be made available at the test site.  The government will provide certified test weights and rigging gear. Failure of a crane to accomplish any of the prescribed operations shall be cause for rejection of the crane.  A completed report shall be submitted to the Contracting Officer.  The Government, at its option, may also conduct additional tests to determine compliance with the specification requirements. 
d. Final Government Inspection
The government shall have one day for final inspection after field acceptance test.
[bookmark: _Toc164853695]3.6.2 Acceptance
Final Government acceptance of the crane shall take place only after the following conditions are met:
a. Contractor receives Government Approval for reports, tests, inspections and release of all data items.
b. The crane meets all contract requirements.
c. The crane passes a final inspection by the Government.
d. All deficient items have been corrected or method of resolution has been determined. Deficient items not corrected prior to the Government's acceptance shall be carried as warranty items, which will be corrected by the Contractor.
[bookmark: _Toc199661420][bookmark: _Toc200168030][bookmark: _Toc300896251]3.7 ADJUSTING AND CLEANING
Not applicable for this specification.
[bookmark: _Toc199661421][bookmark: _Toc200168031][bookmark: _Toc300896252]3.8 DEMONSTRATION
Not applicable to this specification.
[bookmark: _Toc199661422][bookmark: _Toc200168032][bookmark: _Toc300896253]3.9 PROTECTION
Not applicable for this specification.
[bookmark: _Toc199661423][bookmark: _Toc200168033][bookmark: _Toc300896254]3.10 SCHEDULES
Schedules and their submittals are defined in section SD-01.  Updates to the schedule shall be submitted should events changing the schedule occur. 
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