2.24
FUME ABATEMENT SYSTEMS
2.24.1
Thermal Oxidizers (I-1 & I-2)
2.24.1.1
Scope
2.24.1.1.1
The scope of this specification section is to provide a fully operational and functional thermal oxidizer system.

2.24.1.1.2
The work shall include, but not necessarily be limited to the following:


A)
Procurement and delivery of all materials and equipment (except those items specified in "Exhibit-J.  ("Long Lead Items") to the work site and the safe storage of same.


B)
Erection and installation of equipment such as thermal oxidizers, fans, stacks, starters, heat exchangers, transitions, supports.


C)
Installation of natural gas piping and instrument air piping as indicated on the mechanical drawings.


D)
Interfacing with fume exhaust system and controls.


E)
Installation of controls and instrumentation as indicated on the mechanical drawings and specified herein including providing air as required to all pneumatic devices.


F)
Providing and installing electrical starters, transformers, conduit and wiring, including providing and installing push-buttons and lights for remote control panels (CP-1 & CP-2), providing and installing thermocouple wiring between oxidizers and remote temperature indicators, providing and installing fan motor starters (see Section 3, Electrical), and termination of all field connections.


G)
Assisting the equipment manufacturers representative in functional and operational testing of system and equipment components (See Section 5 "Functional Checkout Procedures").

2.24.1.1.3
The major system components to be erected on site by the Contractor shall include, but not necessarily be limited to the following items for two thermal oxidizers:

COMPONENT
DIMENSIONS
ESTIMATED-WEIGHT (LBS.)
COMBUSTION SECTION
20'X14'X14'
40,000#

HEAT EXCHANGER
12'X12'X5'
15,000#

OUTLET TRANS. & STACK
10'X10'X20'
3,000#

INLET TRANS.
10'X10'X5'
2,000#

PROCESS FAN
10'X10'X10
8,000#

BURNER W/VALVE TRAIN
8'X12'X7'
6,000#

PROCESS FAN INLET DUCT
7'X10'X8'
2,000#

PROCESS FAN OUTLET

DUCT
13'X4'X4'
1,500#

DUCT SUPPLY & MISC.
--------
2,000#

HEAT EXCHANGER BYPASS
9'X5'X10'
2,000#


EST. TOT. WT.
81,500#



(EA.)

2.24.1.1.4
Installation

2.24.1.1.4.1
Equipment shall be installed level and true to the center lines indicated on the drawings.  Equipment shall be shimmed to level.  Distance between shims shall not exceed 48".

2.24.1.1.4.2
The equipment manufacturers recommendations shall be scrupulously adhered to.  Any deviations to such recommendations shall be made only with the written approval of Martin Marietta.

2.24.1.2
Equipment and Materials
2.24.1.2.1
The machines shall be a complete, thermal oxidizing package with all the components, safeties, auxiliaries, and accessories specified herein, as well as all customary auxiliaries deemed necessary by the Equipment Manufacturer for safe, controlled, automatic, unattended operation of the equipment.  The units are to include a maximum degree of shop assembly to be described in detail in the vendor proposal.

2.24.1.2.2
The oxidizers shall include, but not necessarily be limited to the following items:


burner; burning chamber; controls to maintain necessary flame failure safety and burning chamber temperature; all necessary refractory insulation; metal weatherproofing for all metal components; pre-heater/after cooler; main incinerator supply fan with inlet vane damper; purge fan with dampers; main stack; pre-heater by-pass duct, pre-heater by-pass control dampers, damper actuators; local control panel; various ducts and unit controls as described herein.

2.24.1.2.3
The gas train shall be complete and shall meet I.R.I. requirements.  All gas train piping shall be welded.  The oxidizer fire box shall have a minimum one-half (0.5) second retention time at 1500 degrees F.

2.24.1.3
System Description
2.24.1.3.1
The thermal oxidizers will operate either independently or simultaneously when production operations involving the release of fumes and hydrocarbons are taking place in any one of the fourteen production areas in Building 318.  Operation of the fourteen areas will occur either individually or in any combination including simultaneous operation of all fourteen areas.

2.24.1.3.2
Normal operations in these areas will require that one of the two oxidizers be in operation at all times and one will be required only for an eight hour shift-five days per week.  It is Martin Marietta's intention that the "lead" oxidizer will be run continuously until a periodic maintenance shutdown is required.  The "lag" oxidizer shall be started at the beginning of the first shift and shall be shut down at the end of this shift each working day.  When the "lead" machine is shut down for periodic maintenance the "lag" machine will be started in its place and will take over the "lead" function.  Lead/lag switch over shall be manual.

2.24.1.3.3
The fume exhaust system has been designed so that all the rooms are exhausted by individual exhaust fans (not part of this specification) into a common exhaust plenum.  The main oxidizer exhaust fans maintain this plenum at a constant negative pressure, varying the exhaust flow from this plenum by modulating inlet vane dampers.  In addition, provisions have been made for modulating outside air into the plenum should the oxidizer require more air for proper operation than is being exhausted from the production areas.  Plenum pressure controls and outside air inlet damper shall be supplied by the installing Contractor.  The oxidizer main fan inlet-vane damper and damper actuator with pilot positioner shall be supplied by the equipment manufacturer.

2.24.1.3.4
Should hydrocarbon vapor concentrations in any of the fourteen areas exceed 25% of the lower explosive limit, that exhaust stream will be diverted from the oxidizer by an emergency exhaust fan.

2.24.1.4
Stream Characteristics

Solvent vapor concentrations in the fume exhaust stream may be as high as 25% of the L.E.L. however, normal solvent concentrations will be below 5% of the lower explosive limit.  The exhaust stream may contain some silicone.  The hydrocarbon vapors to be oxidized include heptane, zylene, methyl ethyl ketone, toluene, cyclohexanone, and methyl isobutyl ketone.

2.24.1.5
Oxidizer Operating Requirements
2.24.1.5.1
Each oxidizer shall be designed and shall function to meet the following performance criteria:


A)
Max. Process Air Flow Rate, ACFM
33,000


B)
Min. Process Air Flow Rate, ACFM
7,500


C)
Pressure at Suction of Fan
-2.00" WC


D)
Process Air Temperature, (°F)
60-90°


E)
Oxidizing Temperature, (°F)
1500°


F)
Retention Time, (Sec.)
0.5


G)
Min. Preheater Efficiency (%)
70


H)
Natural Gas High Heating Valve (BTU/SCF)
1004


I)
Natural Gas Low Heating Valve (BTU/SCF)
904


J)
Natural Gas Density (Lb/cf)
0.0435


K)
Natural Gas Pressure Supplied (PSIG)
20

2.24.1.5.2
The oxidizer shall be capable of being converted to burn No. -2 fuel oil.  The conversion (at a future date) will include the installation of new burner piping, and conversion of burners to provide fuel oil firing capability.  Only that equipment which is necessary to facilitate an economical conversion to No. -2 fuel oil shall be installed at this time.

2.24.1.5.3
Operation of the oxidizers within the specified air volumes containing up to the specified amounts of fumes and hydrocarbons shall result in stack emissions not to exceed the regulations established by the State of Louisiana Commission of Air Control.  These establish the following:


A)
Ninety percent of the carbon in the hydrocarbons contained in the exhaust streams must be oxidized to carbon dioxide.


B)
A test port shall be provided on each oxidizer stack.  Each test port shall be equipped with a 1/4" fitting and tubing making it accessible from the incinerator pad.  The ends of the tubing shall be equipped with a removable "AN" type cap.


C)
The oxidizers shall be equipped with lightning protection as per NFPA codes, burning chamber access door, burner view ports and an access door for pre-heater tube inspection.

2.24.1.6
Fans
2.24.1.6.1
The oxidizer supply fan shall be a centrifugal, airfoil type with carbon steel housing and non-sparking wheel, AMCA Type "B".  The fan shall be provided complete with fan fan motor, slide base, V-belt drive, belt guard, weather protection and inertial type vibration isolation base.  The motor shall be suitable for outdoor operation, T.E.F.C., severe duty, 1.5SF, epoxy encapsulated high efficiency (see Section 2.26), with 480 volt, 60 Hertz, 3 phase power source, (approved equal to General Electric 5KS Series) and with sufficient power to exhaust the incoming gas exhaust stream through the oxidizer unit, pre-heater and stack and discharge them to the atmosphere.  Fan motors shall not exceed 150 horsepower.  Vendor shall coordinate motor and starter interface details with MMC electrical engineer.  Lowest fan RPMs are desirable.  Fans shall be approved equal to Barry Blower series 7000.

2.24.1.6.2
The oxidizer supply fan shall be sized so as to deliver 33,000 ACFM at 70 degrees F through the oxidizer, the oxidizer stack, and all interconnecting ductwork between the oxidizer and its supply fan with a total of -2.00" W.C. at the suction of the fan with the process air-stream temperature between 60 degrees F and 90 degrees F.  Pressure drops through the inlet vanes shall be accounted for by the vendor when making fan selections.  The fan selected shall be non-overloading and shall be capable of turning down to 7,500 CFM without surging.  Vendor shall submit fan curve with shop drawings for MMC approval.

2.24.1.6.3
Due to the widely varying exhaust flow rates from the hazardous areas to the oxidizers, the oxidizer supply fan shall be equipped with pneumatically operated (65 PSIG Max. available pressure) variable inlet vanes.  The inlet vanes shall allow the fan to turn down to 7,500 ACFM without the fan surging.  The inlet vanes shall be AMCA Type "B", cantilever type which does not obstruct the fan inlet with gears, control levers, or grease fittings.  Each vane shall be supported by self-lubricating, sealed, anti-friction bearings completely contained in a weatherproof supporting housing.  Pneumatic operators with pilot-positioners (3-15 PSIG), pressure gages, and positive indication of damper position, and adjustable mechanical stops for setting the minimum damper opening shall be provided.  The damper linkage shall be connected for normally open (air to close) operation.

2.24.1.6.4
The supply fans shall be suitable for exhausting the solvent vapor streams as identified herein.  The fans shall operate in a stable manner within the flow and pressure ranges described herein.

2.24.1.6.5
The purge fan shall be centrifugal type with carbon steel housings and non-sparking wheels.  The fans shall be provided complete with fan motor, slide base, V-belt be of non-sparking construction, AMCA rated, Type B.  The motor shall be suitable for outdoor operation, epoxy encapsulated, T.E.F.C., Severe duty, with 480 volt, 60 Hertz, 3 Phase power source.  Fan motor shall not exceed 20 horsepower.  Lowest fan rpms are desirable.

2.24.1.6.6 
The purge fan shall be capable of delivering enough air through its incinerator to provide an adequate purge during incinerator startup and shutdown to prevent incinerator thermal shock.

2.24.1.7
Preheater/After Cooler
2.24.1.7.1
The oxidizers shall be supplied with a preheater/after cooler.  The heat exchanger shall be of the large opening, tubular type with alloy-steel tubes suitable for the maximum incinerator temperature, with gas-tight construction.  The heat exchanger shall have a minimum heat recovery effectiveness of 70 percent (expressed as a percentage of the difference between the average fume inlet temperature and the oxidation temperature).  The tubes shall be arranged in a pattern for maximum heat transfer, with the untreated fumes passing through the inside of the tubes.  The hot inlet plenum shall be refractory lined for the incoming incinerator gases.  All casings shall be internally insulated to minimize expansion problems, with flanges or welded transitions.  Individual tubes shall be removable and replaceable from either end of the tube bundle.  The hot end tube sheet shall be constructed of Hastelloy-X alloy material and a primary expansion joint shall be provided.  A metallic seal at the cold end of the bundle and a packed expansion joint at the hot end shall be provided or the manufacturer shall provide a suitable substitute to account for unequal expansion of the tubes.  Any substitutions shall be submitted to Martin Marietta for approval.  Access doors (Min. 20" x 20", hinged opening with six quick opening lugs) shall be provided for inspection of the inside and outside of the tubes and the tube sheets at both inlet and outlet sides of the unheated fume stream and the incinerated flow streams.  Access doors shall be insulated the same as the casing to which it is attached, and shall be complete with high temperature double gaskets.

2.24.1.7.2
Each unit shall be designed for 1,500 degrees F oxidation temperature capability.  All tubes, expansion joints, and cold end tube sheets shall be constructed of No. 316 (or better) stainless steel material.

2.24.1.8
Oxidizer Section
2.24.1.8.1
The burners for oxidizing the process stream shall use natural gas as the fuel and the process stream as combustion air.  Burners shall be capable of conversion to No. 2 Fuel Oil at a later date.  Burners shall be capable of firing to the maximum oxidation temperature.

2.24.1.8.2
The burners shall have automatic modulating capability to match the demand for oxidation caused by variations in the flow rates.  Split-range control valve manifold or other effective method to provide adequate burner turndown shall be provided.

2.24.1.8.3
The burner system shall comply with the IRI requirements and shall contain:


1)
Low process air pressure safety switch


2)
Low gas pressure switch


3)
High gas pressure switch


4)
Manual reset gas safety shutoff valve


5)
Flame failure safety system


6)
Pressure reducing valve to reduce 20 PSIG gas supply to the required service pressure

2.24.1.8.4
All internals of the burners are to be of high temperature, corrosion-resistant alloys.  The flame safety is to be IRI design, interruptible pilot with IRI approved flame scanning devices and controls.  The flame safeguard programmers shall provide for completely automated ignition and flame safety with a complete automatic shutdown upon flame failure.  Re-ignition cannot be achieved prior to a timed automatic purge cycle.  The control systems are to be enclosed in a NEMA 4 panel and shall include, but not be limited to, flame failure, low and high temperature, low and high gas pressure, power failure, exhaust air shutdown, combustion air failure, and vent open, as automatic unit shutdown trip interlocks.

2.24.1.8.5
The combustion chamber of the unit shall be constructed of a steel shell internally insulated by a low-specific-heat, light-weight dry board refractory material.  The hot face material shall be ceramic fiberboard equal to Duraboard H. D. and shall be backed up by high temperature mineral fiber block.  In addition, a mixing baffle or a suitable substitute necessary to obtain optimum fuel gas-air mixing and an economical operating temperature shall be provided within each chamber.  Any substitutes shall be submitted to Martin Marietta for approval.  The combustion chambers shall have sight ports and flame scanned ports.  The internal insulation in any areas in which the maximum air stream velocity exceeds 1500 FPM shall be lined with 22 GA., 316 stainless steel.

2.24.1.9
Electrical
2.24.1.9.1
The fan motors shall be designed to operate from a 480 volt, 60 Hertz, 3 phase power source.  The system control voltages shall be 120 volts, 60 HZ, single phase.

2.24.1.9.2
The units shall be electrically bonded and equipped with air terminals and grounding lugs, all of which shall be connected to driven ground rods by the installing Contractor.

2.24.1.9.3
The local control panels and associated control devices, including interconnecting conduit and wiring, shall be integral with the unit.  All process and automatic control elements necessary for a complete operating system shall be provided under this Section.

2.24.1.9.4
All process and automatic control elements, all push buttons, switches, lights, conduit runs, junction boxes, etc. shall be designed and installed to function properly in outdoor service.  All electrical equipment shall be NEMA-4 rated.  Conduit runs shall have drip legs and all conduit penetrations into control boxes shall be from the bottom.

2.24.1.9.5
The unit control panel shall be equipped with local and remote start/stop push button containing all necessary motor control equipment including power disconnect switches, push buttons, HOA selector switches, and control power fuses, etc., necessary to control all unit motors.  Motor starters, with starter push buttons and lights shall be furnished by the installing Contractor.  The installing and connecting of all components, between the local control panel and remote control panel, for a complete operating system shall be by the installing Contractor.  The installing and connecting of all components between the local control panel and the controlled elements shall be by the equipment manufacturer.

2.24.1.10
Instruments and Controls
2.24.1.10.1
Provisions for shutdown and rapid (30 min. max.) and safe automatic restart with air purge must be incorporated.

2.24.1.10.2
Equipment Manufacturer shall supply the oxidizers with suitable combustion chamber temperature controls (including modulating pre-heater bypass and burner fuel input control) as required to maintain the maximum combustion temperature and to heat up the combustion chamber unit as necessary, prior to the unit process fumes.  Control system is to permit adjustable set points based on actual operation and exhaust air quantities actually being handled.  Sufficient description of these controls for engineering evaluation, is to be given in the proposal for the incinerator.

2.24.1.10.3
Indicating, adjustable electronic temperature controllers with thermocouple burn-out safeguards shall be provided for the unit to activate throttling electric and pneumatically actuated pre-heater by-pass damper, and motor-driven gas valves to keep the oxidation temperature at the set point.  Set point shall be adjustable from 600 degrees F to 1,500 degrees F.  Should the system fail, temperature limit shall protect the unit by shutting down its main burner gas safety shutoff valve.

2.24.1.10.4
Flame rectification type combustion safeguard relays shall be provided and connected to pilot flame rods or ultra violet flame detectors for the unit.  The combustion safeguard relays shall be interlocked to the fan starters, draft switches, high temperature limits, and alarms.  IRI approved main gas safety shutoff valves and pilot solenoids shall be installed in the gas lines so that in case of any failure, the pilot and main gas will be automatically shut off, the alarms sounded, and the component failure indicated by the extinguishing of an operating light.  In case of power loss, restart shall not occur automatically but shall require normal manual start-up procedures.

2.24.1.10.5
All alarm signals shall be carried to interface terminals within the local control panels.  These terminals shall be identified to assure proper field connection to additional remote alarm devices.

2.24.1.10.6
The following interlocks shall be provided between the oxidizer system and the control system supplied by the installing Contractor.

2.24.1.10.6.1
Output from the oxidizer system in the form of a dry contact which closes when the purge fan is running.

2.24.1.10.6.2
Output from the incinerator in the form of a dry contact which closes when the oxidizer main process fan is running.

2.24.1.10.6.3
Output from the oxidizer system in the form of a dry contact which closes when there is an incinerator failure.  Incinerator failures shall include, but not be limited to, those mentioned under the Control Panel Section of this Incinerator Specification.

2.24.1.10.6.4
Any additional interlocks that the oxidizer manufacturer feels are necessary for the safe and proper operation of the oxidizer system shall be incorporated.

2.24.1.10.6.5
All control for the starting and stopping of the purge fans and oxidizer process supply fans shall be incorporated into the control scheme of the respective oxidizer unit.

2.24.1.10.6.6
All control for the starting, warm-up, stopping and cool down of the oxidizers shall be automatic  requiring only initiation by the operator from the remote "start or stop" station, located in Building 318 central control room.

2.24.1.11
Control Panels
2.24.1.11.1
General

2.24.1.11.1.1
Each oxidizer unit shall have one integrally mounted local control panel and provision for connection to a remote control and indicator panel.

2.24.1.11.1.2
All conductors and terminals shall be clearly numbered.

2.24.1.11.2
Local Control Panels

2.24.1.11.2.1
The control panels shall include all necessary start-stop push buttons, push to test indicating lights, recorders, indicators, timers, relay flame failure relays, alarm with relays and silencing switches.  All push buttons, lights, indicators, records and alarms shall be clearly labeled with remote connection as specified herein.

2.24.1.11.2.2
In addition to the above, the panel shall each include but not be limited to the following:

2.24.1.11.2.2.1
Failure Lights


A)
Flameout


B)
High gas pressure


C)
Low gas pressure


D)
High incinerator temperature


E)
Low incinerator temperature


F)
Loss of air flow

2.24.1.11.2.2.2
Monitoring


A)
Air Flow - Off and On Conditions


B)
Pilots - Off and On Conditions


C)
Burners - Off and On Conditions


D)
Purge Timer - Purging and Purge Complete Conditions


E)
Purge Damper - Open and Close Positions


F)
Pre-heater By-pass Damper - Open and Close Positions


G)
Main Natural Gas - Open and Close Positions


H)
Temperature Meter


I)
Hour Recorder

2.24.1.11.2.3
The equipment manufacturer shall supply two remote temperature indicators for each unit, to be installed by the installing Contractor in the remote control panels CP-1 and CP-2. 

2.24.1.11.2.4
The high temperature limit switch shall be locked so as to prevent any set point adjustment by unauthorized personnel.

2.24.1.11.2.5
A safety interlock switch shall be provided to de-energize all circuits when the control panel is opened.

2.24.1.11.2.6
All wiring shall be housed in conduits or similar approved raceways designed and installed for outdoor service.

2.24.1.11.2.7
All control panels, junction boxes, lights, switches, push buttons, etc., shall be NEMA-rated 4 enclosures.  The panels shall be mounted on the incinerator unit bases.  The panels shall be constructed in accordance with Joint Industrial Council Electrical Standards.

2.24.1.11.2.8
The control panel access doors shall be hinged and shall be supplied with three-point latch and heavy duty handles with provisions for pad-locking.  Access doors shall be gasketed for dust-free rain tight construction.

2.24.1.11.3
Remote Control and Indicator Panels

2.24.1.11.3.1
Each oxidizer unit shall have provisions for connection to the following remote controls and indicators:  controls to "start" or "stop" the incinerator and indicate it's operations.  The "start/stop" push button shall be furnished by installing Contractor.  The stop push buttons shall be equipped with an extended guard.  The push buttons shall send all of the appropriate signals to initiate all action to properly warm up and turn on the oxidizer unit.  In case of any oxidizer failure, resetting can only be accomplished at the oxidizer (Local) panel.  The "start/stop" buttons shall also send all of the appropriate signals to initiate all actions to properly cool down and turn off the incinerator unit.

2.24.1.11.3.2
Indicating lights for remote control panels shall be furnished by the installing Contractor as follows:


A)
Two (ea.) Incinerator "failure" light


B)
Two (ea.) incinerator "ON" lights

2.24.1.11.3.3
Thermal oxidizer manufacturer shall furnish four remote combustion temperature indicators (electronic) to be mounted by the installing Contractor.  Contractor shall furnish required thermocouple wiring.

2.24.1.11.3.4
All push button, lights and indicators shall be properly labeled.

2.24.1.12
Stacks


The main stacks shall have sufficient strength so as to withstand the discharge pressure of the incinerator supply fan and dampers opening and closing.  The main stacks shall be designed so as to minimize the amount of rain entering the stacks, and an adequate drain shall be provided in each stack.  The top of these stacks shall be no less than 36 feet above the top of the oxidizer pad.  These stacks shall be self-supported and be designed for 100 MPH winds.

2.24.1.13
Plenums, Ducting and Dampers
2.24.1.13.1
All plenums shall have access doors complete with flanges and high temperature gaskets to prevent leakage of fumes.  Doors shall be min. 20" x 20", hinged with six quick opening lugs.

2.24.1.13.2
Pneumatically operated dampers, with positive indication of damper position at shaft and ductwork interconnecting the fans and oxidizer shall be provided so that the unit operates in conjunction with the pressure and flow control systems.

2.24.1.13.3
All interconnecting ductwork between the incinerator supply fan and the incinerator shall be constructed per SMACNA Industrial Duct Construction Standards.  The ductwork shall be of sufficient strength to withstand the expected operating pressures of the oxidizer supply fans and dampers.

2.24.1.13.4
The unit shall be supplied with the following dampers:


A)
Pre-heater by-pass control dampers


B)
Purge fan isolation damper


C)
Supply fan inlet vane damper

2.24.1.13.5
These dampers shall be supplied with two (2) single pole, double throw limit switches and a pilot operated pneumatic operator with manually adjustable stops.  Dampers shall conform to the following stipulations:


A)
Linkages and joints shall be industrial quality (equal to Ruskin CD-50 air foil blade) and shall be totally weatherproof.


B)
The dampers shall be tight sealing (max. 6 CFM/Sq. Ft. at 4 In. W.G.) when subjected to the discharge pressures of the oxidizer supply fan.


C)
Dampers for high temperature application shall be provided where required.

2.24.1.14
Insulation
2.24.1.14.1
The heat exchangers, combustion chambers, high temperature plenums, and ducts shall be sufficiently insulated internally to reduce their exterior surface temperature to 165 degrees F.

2.24.1.14.2
The insulation shall be light weight, high temperature, ceramic fiber board over high temperature mineral block or the Equipment Manufacturer shall provide a suitable substitute subject to MMC approval.

2.24.1.15
Painting
2.24.1.15.1
Hardware, hardware accessories, plates and similar items in contact with painted surfaces shall be masked or otherwise protected prior to surface preparation and painting operations.

2.24.1.15.2
Clean surfaces to be painted before applying paint.  Surfaces not to be painted shall be wire-brushed and touched-up to remove all evidence of rust, corrosion or abrasion.  Remove oil and grease with clean cloths and cleaning solvents prior to mechanical cleaning.

2.24.1.15.3
Steel surfaces that have not been shop primed shall be sand blasted to near white metal.  Areas adjoining the surface(s) being cleaned shall be adequately shielded from the sandblasting operation.  After sandblasting, the entire area shall be thoroughly cleaned of all sand and residue.  After cleaning apply one coat of ferrous-metal primer to all steel surfaces that have not been shop primed.

2.24.1.15.4
Protect steel surfaces that have been shop-primed before and after installation by treating corroded areas immediately upon detection.  Abraded or corroded spots on shop-primed surfaces shall be wire-brushed and touched-up with material similar to the shop coat.

2.24.1.15.5
The colors of the finish coats of paint shall be manufacturers standard.

2.24.1.15.6
All nameplates, gage glasses, instrument windows, stenciled serial numbers, etc., shall be greased or masked to the extent that they will be protected from paint during the painting operations.

2.24.1.15.7
Stainless steel, monel, brass, bronze, aluminum, plated surfaces, etc., shall not be painted.

2.24.1.15.8
Polished shafting, sprockets, chains, open gears, belts, collars, bearings, seals, cylinder rods, friction surfaces, alemite fittings, or other similar items or components which would be impaired or diminished in usefulness by paint coatings shall not be painted.

2.24.1.15.9
Flange faces, threaded parts, or nipples to which service piping connects, shall be masked, plugged or capped during painting.

2.24.1.15.10
The heat exchangers, combustion chambers, high temperature plenums, and ducts shall be primed and painted with heat resistant coatings which will provide effective outdoor protection at temperatures up to 350°F.  Paint and primer shall be approved equal to "Rust-Oleum" 4100 system.

2.24.1.15.11
The stack shall be primed and painted with heat resistant coatings which will provide effective outdoor protection at temperatures up to 1200°F.  Paint and primer shall be approved equal to "Rust-Oleum" 4300 system.

2.24.1.16
Factory Testing
2.24.1.16.1
Unit's design and fabrication shall be checked out consisting of running fans and checking controls and damper operations at vendor's plant as follows:


A)
The control panel will be simulation tested at vendor's facility.  Operational conditions are simulated for check-out of panel operational integrity.


B)
The supply fan and purge fan shall be tested at vendor's facility.


C)
MMC reserves the right to visit the equipment manufacturer facility to witness these tests.

2.24.1.16.2
Final checkout of the unit shall be performed at site by the equipment manufacturer with assistance provided by the installing Contractor.  The equipment review will include examination of burner, burner component and system controls.  Final checkout will be witnessed by MMC.

2.24.1.17
Shipping

Units and components shall be factory provided with weather protection for shipment and subsequent outdoor on-site storage prior to installation.  Vendor shall assume responsibility of components through shipment to MAF.

2.24.1.18
Reference Drawings

The Equipment Manufacturer shall submit preliminary drawings within two (2) weeks after award of contract and final drawings within one (1) month.  Drawings, diagrams, schematics, and other descriptive data shall be submitted on all components, accessories and auxiliaries specified herein, as well as all components provided by the Equipment Manufacturer for the proper operation of the oxidizers.  Drawings shall clearly indicate those items of piping, wiring and assembly which the Installing Contractor must provide or perform.  Drawings shall include, but not be limited to, the following components of each machine:


A)
Accessory, Control and Safety Piping Diagram (showing piping to be provided by Installing Agency)


B)
Assembly drawings for use by Installing Contractor.


C)
Blowers


D)
Vibration Isolators


E)
Control center


F)
Control diagram (showing internal piping and wiring of the control center)


G)
Flow and temperature sensors


H)
Insulation locations, areas, types


I)
Motors (Include. data sheets)


J)
Fans (Include. fan curves)


K)
Operating and maintenance instruction manuals

2.24.1.19
Factory Supervision.  The services of a factory-trained erection/start-up engineer shall be provided at Michoud Assembly Facility at no additional cost to Martin Marietta, to perform the following:


a)
Assemble components not assembled at the Equipment Manufacturer's factory as specified herein.


b)
Initial startup of oxidizers.


c)
Certify that the oxidizers operate properly and adequately during the first twenty-four (24) hours of normal operating conditions including startup, shutdown and operation at varying and at full flow.

2.24.1.20
Operating Instructions.  The services of a factory-trained representative will be required for three (3) separate sessions to instruct Martin Marietta's personnel in the proper operation and maintenance to the oxidizers and all auxiliary and accessory equipment.  This instruction is to be at Building 318, Michoud Assembly Facility, New Orleans, Louisiana for each of the three (3) 8-hour shifts of operating personnel during their normal shift time.  Each instruction shall not exceed 8 hours.

2.24.1.21
Operating and Maintenance Manual.  Six (6) complete sets of instructions containing the operating and maintenance instructions for each piece of equipment shall be furnished to Martin Marietta.  Each set shall be permanently bound and shall have a hard cover.  The following identification shall be inscribed on the covers:  the words "THERMAL OXIDIZER", "OPERATING AND MAINTENANCE INSTRUCTIONS", "MARTIN MARIETTA MICHOUD ASSEMBLY FACILITY", "COMPONENT ABLATOR FACILITY-Building 318", the name of the Equipment Manufacturer, and the contract number.  Flysheet shall be placed before the instructions covering each subject.  The instruction sheets shall be approximately 8 1/2 X 11 inches with large sheets of drawings folded in.  The instruction shall include, but shall not necessarily be limited to the following:


A)
System layout showing piping, ducting, dampers, valves and controls


B)
Approved wiring and control diagrams, with data to explain the detailed operation and control of each  component


C)
A control sequence describing startup, operating and shutdown


D)
Operating and maintenance instructions for each piece of equipment, including lubrication instruction


E)
Equipment Manufacturer's bulletins, cuts, and descriptive data


F)
Parts lists and recommended spare parts.

2.24.1.22
Options
2.24.1.22.1
In addition to the 70% efficient thermal oxidizer specified herein the vendor is requested to submit an optional bid for a similar incinerator with the following alterations:

2.24.1.22.1.1
The heat exchangers shall have the maximum heat recovery effectiveness (expressed as a percentage of the difference between the average fume inlet temperature and the oxidation temperature), which the Equipment Manufacturer can provide for these units operating under the conditions specified herein.

2.24.1.22.1.2
The optional bid machine shall be designed to minimize the annual owning and operating cost.  Owning costs will consist of factoring the initial machine costs by a capitol recovery factory based on an estimated machine life of twenty (20) years and an annual interest rate of six percent (6%).  Operating cost will consist of factoring the design energy inputs (Equipment Manufacturer's Proposal) at the specified load points by the operating times given below.  This will be an average yearly machine energy consumption which will be factored by the escalated combustion energy cost.  To this will be added the yearly energy consumed by the main process blower, factored by the escalated fan energy cost.  The operating cost and owning costs will be summed and their total will determine the machine selected.


Machine Cost
Cost as proposed with all accessories 

specified herein


Yearly Owning Cost
(Machine Cost) X (Capital Recovery 

Factor)


Yearly Operating Cost
(Combustion Energy Cost) plus (Fan 

Energy Cost)


Escalated Combustion
(Fuel Cost) X (Fuel Cost



Energy Cost
Escalation Factor)


Escalated Fan
(Electric Energy Cost) X



Energy Cost
(Electric Energy Cost 



Escalation Factor)


Combustion Energy
(Sum of Fuel Consumption 


Cost
at Each Load Point) X 



(Escalated Combustion Energy Cost)


Fan Energy Cost
(Sum of Fan Energy at Each Load Point) 

X (Escalated Fan Energy Cost)


Machine Cost
(Yearly Owning Cost) + (Yearly Operating 

Cost)


Capital Recovery Factor
0.87


Electric Energy Cost
$0.05/KWH


Fuel Cost
$4.91/1000 Ft3

Energy Cost Escalation Factor
2.63


(based on 10%/cost escalation rate)

The vendor shall complete the following table for submittal with the bid (assume a constant -2.00 in. W.C. pressure at process air connection to fan inlet vanes and a fuel heating value of 1000 BTUH/Ft3).


Solvent Loading
CFM
Operating
Burner Fuel
Fan Energy Con-


(% LEL Heptane)

(Hrs./Yr.)
Consumption
sumption (K.W.)




(Ft3/HR)


5%
7500
4400





12%
l9800
l984





15%
29700
2376





2.24.1.23
Alternatives and Exceptions.  The Equipment Manufacturer shall quote in accordance with the attached request for quotation and/or specifications.  He may offer an alternate to the basic specifications.  However, any alternate or exception to the specification shall be listed by the Manufacturer under separate paragraph entitled "ALTERNATES AND/OR EXCEPTIONS".  Omission of such a paragraph or listing within shall indicate that the Manufacturer proposes to furnish equipment in full accordance with MMC's request for quotation and/or specifications.

STD SPEC
2.24 - 14 of 15


