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PART I
GENERAL

1.01 Description

These specifications describe the nature and extend of the engineering design and fabrication required for the furnishing of the electric air heater.  The heater will be installed in ERB (Building 5), Test Cell SE-18, located at the National Aeronautics and Space Administration, Glenn Research Center, 21000 Brookpark Road, Cleveland, Ohio 44135.

1.02 Scope

These specifications establish the minimum requirements for the Electric Heater System. All auxiliary components supplied with the heater shall also conform to these specifications.  

The work includes the designs and fabrication of the electrical heater with necessary controls and accessories.

The Contractor shall provide design and engineering information so that Government can carry out design of foundation, piping connections and all necessary services for the complete installation of the air heating system. 

The electric heater shall be mounted on a single skid complete with all auxiliary systems.

1.03 Codes and Standards

During the design, construction and check-out phases of this work, the Contractor shall adhere to the latest edition of all applicable codes, standards, regulations, and practices, which shall include, but no necessarily be limited to the following:

1. American National Standards Institute (ANSI)

2. American Society of Testing and Materials (ASTM)

3. Institute of Electrical and Electronic Engineers (IEEE)

4. National Electrical Manufacturers Association (NEMA)

5. Underwriters Laboratories (UL)

6. Occupational Safety and Health Act. (OSHA)

7. National Electrical Code (NEC)

8. ASME Boiler and Pressure Vessel Code, Sec. VIII, Div. 1 and Sec. 1X

9. ASME B.31.3

1.04 Electrical Heater Performance Requirements

The design point of operation shall be as follows:

Process Gas:






Air

Molecular Weight:





28.96 lbs./lb. mol

Inlet Pressure to Heater:




275 psig (max)

Inlet Temperature to Heater:




70° F

Outlet Temperature from Heater:



1600° F

Mass Flow Rate:





A minimum of .05 lbs/rec









at discharge pressure of









10 psig 









A maximum of .5 lbs/sec









at discharge pressure of









250 psig

Maximum allowable pressure drop through the heater to be less than 20 psig.

PART II
PRODUCTS

2.01 Drawings and Documents

Documents and correspondence under this section shall be delivered to Contracting Officer’s Technical Representative (COTR) for distribution at Glenn Research Center.  The drawings furnished shall be made using Auto Cad 2000.   Auto Cad files shall be submitted on CD-ROM at the completion of the job.

Within thirty (30) days after award of contract, the contractor shall furnish for information purposes, four (4) sets of the following drawings and data:

1. General arrangement drawings with the following information:

a. All principal dimensions required for installation

b. Weight of major components

c. Maximum load limit on inlet and discharge connections

d. Size, type, and location of all pipe connections to be made by the Government

2. Following electrical, control, and instrumentation information

a. Power supply

b. Control and instrumentation schematic drawings

c. Panel layout drawings and wiring diagrams

2.02 Manuals

The contractor shall furnish six (6) sets of Operation and Maintenance (O&M) manuals.  
The manuals shall include:

a. Installation guidelines

b. Start-up and shutdown procedures

c. Operation and Maintenance procedures

                  d.   Operating limits and expected performance curves.
2.03 Testing and Quality Assurance

The contractor shall notify the Government 15 calendar days prior to performing the testing required by this contract.  The Government reserves the right to witness the testing.Required testing:
.                 a. Heater hydrostatic test in accordance with ASME B.31.3 Code.
                  b. Resistance test
                  c.Full performance test.

2.04       Test Reports.

The contractor shall furnish six (6) sets of the test reports with delivery of the heater.

2.05       Start-up Services – Checkout and Training

The contractor shall provide a minimum of three (3) days start-up, checkout and operator training for the heater after installation.

2.06        Electric Heater


The contractor shall furnish to the government, a completed shop-tested electric heater system in complete accordance with these specifications.

PART III
EXECUTION

3.01 Organization and Correspondence

The Contractor shall designate a staff member as a project manager.  This person shall be the primary avenue of communication between the contractor and the Government. 

Within three (3) weeks after contract award, the contractor shall attend the project kick-off meeting at GRC and submit five (5) copies of  a complete schedule of engineering, procurement, fabrication, testing, and shipping of all equipment.
The contractor shall submit five (5) copies of a Monthly Technical Progress Narrative of each calendar month to the GRC project manager.  This will include a technical progress summary, current problems and description of work to be performed during next reporting period.

The Government reserves the right to visit the contractor facilities during performance of the contract for the purpose of checking on progress and to witness testing.
3.02 Design and Fabrication Requirements

3.02.1 Mechanical Design Requirements

The heater shall be designed to operate outdoors subject to Cleveland, Ohio weather conditions.

Heater pressure tubes shall be Incoloy 800 HT designed and tested in accordance with ASME Code Section VII ,  Division 1, and Section 1X and ASME B.31.3.
Pipe coil shall be designed for 300 psig pressure at 1650º F.

The heater to be mounted on a skid for outdoor installation.

The overall heater dimension shall not exceed 3’x3’x15’.

3.02.2 Electrical Design Requirements

All electrical controls shall be provided in NEMA 12 enclosure.  The unit shall be phase fired SCR controlled operating at 480 volts, 3-phase, 60 Hz power.  (RFI filter shall be provided for phase fired SCR).  The vendor shall state the maximum line current and maximum KW rating.  The enclosure shall be provided with cooling fans to cool the SCR controller when it is operating at maximum of 125% of its rated output.  The panel shall have a door interlock.

The outlet temperature control shall be provided by a digital indicatig PID controller  

providing a 4-20 mA signal in to the SCR. A secondary digital indicating controller shall    

be for over-temperature protection. Controls shall accept a type “K” thermocouple input.

Control mode shall be proportional control with reset rate. The alarm output shall be user

adjustable both high and lower trip points.

An automatic molded case circuit breaker shall be provided for over current protection and be rated for full load of heater.  The incoming cable terminations shall be provided for 500 MCM cables since existing cable will be reused after the demolition of present heating unit.The  panel shall be provided with internal space for bottom right side incoming cable entry.  Load side cables will enter from top.

.

Provision shall be provided for remote operation and temperature control from near by control room.Terminals shall be provided in control circuit for outdoor disconnect switch ancillary contact.The status pilot lights shall be provided to indicate “Power On”, “Heater On”,over temperature indication or any other safety alarms for safe operation of heater. A control circuit pilot switch shall also be provided.
All controls shall be completely pre-wired, assembled and tested for proper functioning.

Heater base shall be provided with two diagonally located ground lugs for 4/0 copper ground wire connection.

 Type “K” grounded thermocouples shall be provided as a part of heater assembly:
  1.Dual element thermocouple and spare for temperature control on the outlet.  
  2 Separate thermocouples for heating element sheath temperature and for
     pressure vessel  wall temperature limits.(Spares to be provided).
Necessary controls shall be provided to operate heater under no air flow condition for 3 to 5 minutes because of specific test requirements.

.  .

Electrical penetrations shall be made through 1” diameter stainless steel electrodes with threaded gland assemblies.  The electrodes shall terminate into a NEMA 4 enclosure for power connections.
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