
                                                                   
STATEMENT OF WORK
     GAS-FIRED FORGING FURNACE 
    IN SHOP 11F, BUILDING 163  



1. GENERAL INTRODUCTION 

1.1 General Overview:  This specification describes the minimum requirements for the design, manufacture, delivery and installation of a forging furnace with a loading chamber of  48” H x 60”W x 84”L, working temperature  of 2200° F and a maximum operating temperature of  2300F,  4000lb load capacity,  bottom and door, vertical lift door electrically or pneumatically operated with counter balance, door face 1/2” minimum carbon steel plate with ceramic fiber insulation, contact thermocouple access with strip chart, NEMA 12 panel and devices, furnace shell welded 3/16” minimum carbon steel plate, industrial enamel finish, computer interfacing with safety features.  

1.2 Deliverables: The furnace shall be delivered to Building 163 at the Norfolk Naval Shipyard in Portsmouth, Virginia.  Space will be made available at delivery points. Contractor is responsible for all material handling equipment at point of assembly.  The equipment shall be packed for shipment in a manner that will ensure acceptance by common carrier and safe delivery.  Contractor is responsible for all rigging sketches, floor load analysis of complete pathway any vehicle i.e. crane, forklift or equipment used to move equipment inside the facility upon arrival. 

2.  GENERAL REQUIREMENTS

2.1 Overview: The gas heated box furnace shall be supplied completely assembled and installed with all necessary refractories, insulation, pre-piping, and pre-wiring for the purpose of heat treating metals and alloys.  It shall only require connection of electrical power, guards meeting OSHA regulations per 29 CFR 1910 and as a minimum shall consist of the following major components:
      Furnace Frame
      Hearth
      Heating System

      Furnace Door
      Control System
      Furnace Insulation
      Safety Features
      Drawings and Manuals


3.  FURNACE REQUIREMENTS

3.1  Power supply:  Natural Gas and  460V, 60 Hz, 3 phase electrical system.  Contractor is responsible for all final utility connections. The Government shall provide all utilities within 8 feet of the furnace

3.2 Operating Temperature:  The furnace shall have a furnace rating of 2200F maximum continuous operating temperature. 

3.3 Load Capacity:  The furnace shall have a minimum 4000 lb gross load capacity.               

3.4 Furnace Shell:  The furnace shell is fabricated from welded 3/16” minimum carbon steel plate. 
                                                                                                                                                   
3.5 Furnace Door:  Vertical lift full opening guillotine type counter balanced door electric gear motor operated or pneumatic is acceptable. The door drive system is equipped with all necessary pulleys, bearing, and cables.  Door face plates will be minimum 1/2” carbon steel plate to minimize deformation.  Door will close such that weight of door contributes to seal between door and door face with high temperature door seal gasket.  Door safety latches require manual release for door operation.  The door design MUST include a manual override mechanism (hand crank, chain wheel, or pull ring) in event of door handling system malfunction and for maintenance when power disconnected. 
3.6 Furnace Hearth and Insulation:  Hearth shall hard brick backed up by insulating brick and mineral wool designed to support heavy duty workloads. 
3.6.1 The chamber walls, roof and other areas shall be a minimum of 12 inches thick course of high performance ceramic fiber modules. Doors shall consist of 10 inch minimum, high performance ceramic fiber modules with 2600 °F hot face reading.


3.7 Control System: 

3.7.1 Programmable Logic Controller (PLC) Controls:  The gas furnace shall be PLC controlled exclusively.  All system interlocks and logic shall be handled by the controller. The control console consists of one(1) pre-wired, front access, and floor standing NEMA 12 control panel to house all instrumentation. 

3.7.2 Control Instrumentation:  All furnace instrumentation shall meet the requirements of AMS 2750 for type AA, (AMS2750, paragraph 3.3.3)

3.7.3 Temperature Controller:  Shall be a minimum Honeywell UDC 2500 or industry equivalent.
                                                                                                                                                         
3.7.4  Over Temperature Controller:  Furnace heat chamber shall be designed to shut down when over temperature occurs. 
3.7.4.1  Over temperature conditions shall be indicted by audio and visual alarms. 


3.7.5  Strip Chart Recorder: 

3.7.6 Heating Elements:  The heating system shall have high velocity burners with high temperature silicon firing tubes rated at 2,400,000 BTUH input cold.  The system shall be complete with main gas regulators and all valves and components necessary to meet safety requirements and deliver maximum performance. 
The burner control system shall be designed for two zones of control with +/- 25°F uniformity.

3.7.6.1  Main gas train shall include manual reset valve, blocking valve and vent valve. 
3.7.6.2  Combustion air pressure switch shall be supplied.
3.7.6.3  Auto ignition shall consist of a complete system with ignition transformers, ignition plugs with high 

             temperature ignition wire.

     
3.7.7  Thermocouples:  At a minimum, all temperature measurements shall be made with type K thermocouples contained in a sheath with a ventilated protection head (two in each heating zone).
4.  Safety:  Covers, guards, and other safety devices shall be provided for all components of the furnace that present safety hazards. The safety devices shall not interfere with the operation of the equipment.  The safety device shall prevent unintentional contact with the guarded part, and shall be removable to facilitate inspection, maintenance and repair of the parts.  All machine parts, components, mechanism, and assemblies furnished on furnace shall comply with all applicable requirements of OSHA 29CFR1910. System design and electrical utility specifications shall comply with the applicable requirements of NFPA 70. 

4.1.1  A cascade electrical control system shall be incorporated into the design of the furnace.
4.1.2  To minimize human error the system should be designed with an efficient operating sequence. 
4.2   Upon power interruption, heating and process gases shall immediately shut off.

4.2.1  All pumps and motors shall immediately shut down.   
4.2.2  When power is restored, the furnace must be manually restarted.


4.3  Asbestos Restriction:  Asbestos and materials containing asbestos shall not be used on or in furnace.
5.   Drawings and manuals:  All drawings, manuals, and software on CD-ROM shall be agreeable in format. (i.e. AutoCAD, word, or adobe etc.).  Three (3) printed sets of all manuals and drawings in English and one (1) additional copy of manuals on CD-ROM format shall be provided.         
                                                 
6.  Installation:  Installation of the furnace shall be accomplished by the contractor as a turnkey installation.  The contractor shall provide qualified factory representative during installation, startup, and check out.


6.1   Government furnished utilities:  The Government will furnish the following: utilities: a. Electrical power 480 VAC, 60 Hz, 3 ph.  The Contractor is responsible for all final utility connections. The Government will provide all utilities within 8 feet of the furnace. 

6.2   Foundation:  The contractor is responsible for all bolting and grouting of the furnace to the floor.  The contractor shall provide material and labor to hook up electrical interconnection wiring between control console and furnace junction box and to hook up gas from valves and stubbed connections to all utilities to inside of building within eight feet of single source connection.   The contractor shall ensure a clean job site upon completion of the installation.  
                                                                                                                                               
7.   Personnel and Training:  The contractor shall furnish the services of qualified instructor(s) who shall instruct designated personnel in the adjustment, operation, maintenance, calibration and pertinent safety precautions and requirement.  Instructors shall be intimate with the operation and maintenance of the equipment, including subsystems and components.  All training materials shall be furnished by the contractor.  Training shall be for operation, mechanical and electrical maintenance.

7.1   Operator Training:  Shall be for mechanical hardware, electrical controls and instrumentation, calibration instructions, trouble shooting and maintenance of equipment and components and shall include hands on instruction at site for a maximum of eight (8) operators.  


8.0   QUALITY ASSURANCE PROVISIONS  

8.1  Responsibility for inspection:  Unless otherwise specified in the contract or purchase order, the contractor is responsible for the performance of all inspection requirements (examination and tests) including examination of equipment at contractor site and at NNSY. The contractor will provide a checklist of the specification requirements to be verified by the authorized NNSY representative.

8.2   Performance test: The furnace will be functionally tested by the Government to verify that it performs in accordance with all of these specifications. The performance test will be performed again after installation at NNSY. The performance test will include, at a minimum, start/stop controls, proper operation of all safety interlocks, system supply pressures, flows, temperatures capacities and ratings for four hours continuous operation with no shutdowns for repairs or adjustments.  Final acceptance will be complete when the furnace performs in accordance with all requirements and will include all certification documentation.  Testing will also include all safety features including failsafe devices, noise, power loss protection, and other applicable items are installed and performing properly. 
                                               
                                                                                                          
8.3    Delivery/Installation Milestones shall be as follows: 
         Delivery complete no later than 30 days after Contractor Site Performance Testing/Acceptance 
         Installation completed no later than 45 days after delivery
         Government Site Performance Testing/Acceptance completed no later than 10 days after installation.
         Training completed no later than 10 days after Government Site Performance Testing/Acceptance. 



ENERGY CONTROL SUMMARY SPECIFICATION

The manufacturer shall provide a summary sheet from their standard commercial technical manual that identifies the section  and/or page in the technical manual that addresses the following items below for the energy control summary.  

 Energy Control Summary:

        1.  Identification of all hazardous energy sources:

      a.   Mechanical

      b.   Electrical

      c.   Hydraulic

      d.   Pneumatic

      e.   Chemical

      f.    Laser

      g.   Radiation

      h.   Thermal

       i.   Natural Gas

       j.   Stored or residual energy such as electrical capacitors, elevated movable components, springs, etc.

      k.   Potential energy such as counter weights, etc.

      l.    Other
2.  Isolation of the energy source that identifies sequence of steps to follow for energy isolation and sequence of steps required to remove isolation devices

3.  Lockout/tag-out guidelines

4.  Shutdown and start-up procedures

5.  Any special health, safety or environmental precautions which must be followed

6.  Equipment configurations which must be performed prior to maintenance

7.  Servicing/Preventive maintenance and lubrication schedule (inspections, daily, monthly, etc.)

8.  Replacement and/or recommended spare parts listing.
 NNSY will use this information to develop an Energy Control Procedure in accordance with 29 CFR 1910.147, OSHA’s Energy Control Standard, to bring the machine or equipment to a zero energy state while servicing and/or maintenance are being performed.  If there is an item above that is not included in the standard commercial technical manual, then please indicate as such.  The standard commercial technical manual shall be provided with the Energy Control Summary in word processing format on a CD.     
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