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STANDARD SPECIFICATION

FOR D-TYPE


SHOP-ASSEMBLED INDUSTRIAL WATERTUBE


STEAM GENERATING EQUIPMENT
I.
SCOPE

A.
This specification shall govern the construction features, materials, fabrication, inspection, and preparation for shipment of "package type" shop-assembled, watertube steam generating equipment complete with burner assembly, necessary appurtenances, controls and auxiliary equipment mounted to the maximum practical extent (allowed by shipping clearances) as an integral unit on a steel base so as to make a complete self-contained assembly.


B.
Any deviation from this specification must be specifically approved prior to submittal of proposed bid.  All requests for approval of design deviations shall be presented in writing at least ten (10) days prior to bid date.

II.
GENERAL REQUIREMENTS

A.
Proposal:



1.
Complete description, drawings, and material specifications and performance shall accompany each proposal.


B.
Guarantee:



1.
The boiler manufacturer shall guarantee the steam generating capacity and thermal efficiency as stated herein, while the unit is being fired at 100% load with the primary fuel at the specified operating conditions.



2.
Performance and efficiency tests shall be conducted immediately after completion of startup.  The manufacturer must have a representative in attendance at the time the test is conducted.



3.
All equipment is to be guaranteed against defective design, workmanship, or material for one year from date of initial operation, but not to exceed 18 months from date of shipment or date equipment meets ready-to-ship status.


C.
Standards and Codes:



1.
The following regulatory codes, standards, and publications, in effect on date of invitation for bids, form a part of this specification.  All applicable components shall be designed and constructed in accordance with these codes, with additions or modifications as required by this specification.




a.
ASME Boiler and Pressure Vessel Code




b.
ASME Power Test Code




c.
ABMA Manual of Industry Standards


D.
Instructions and Data Sheets:



1.
The manufacturer shall furnish ASME Manufacturer's Data Sheets, five (5) copies of operating instruction manuals, and certified prints. 

III.
PROCESS DESIGN REQUIREMENTS

A.
Operating Conditions:



1.
Design Continuous Capacity 
____Lbs/hr



2.
Design Pressure 
____PSIG



3.
Operating Pressure 
____PSIG



4.
Final Steam Temperature 
____(F



5.
Feedwater Temperature 
____(F



6.
Boiler Efficiency*
____%



7.
Elevation above Sea Level 
____Ft



8.
Combustion Air Temperature
____(F



9.
Electrical Characteristics         ___ Volts   ___ Phase   ___ Hertz



10.
Primary Fuel 
____Supply Pressure



11.
Standby Fuel 
____Supply Pressure



12.
Insurance Requirements                           ___________________

* Unmeasured losses of up to 1% can be used.

B.
General Conditions:



1.
This specification covers the furnishing of steam generating unit(s) each to develop the above stated maximum steam capacities.  Each steam generating unit shall consist of a two drum D-type, shop-assembled, package type watertube boiler assembly with integrally-mounted burner and fan (shipping clearances permitting), controls, and other necessary appurtenances so as to make a complete self-contained unit that can be readily transported by common carrier, with a minimum of disassembly insofar as shipping clearances permit.



2.
Material shall be as specified herein.  Material not specifically stipulated shall be of the best commercial quality.  All materials shall be free from defects that might affect the serviceability of the finished product.



3.
Steam leaving the boiler shall not contain more than 1 ppm TDS if superheated steam or 0.5% moisture if saturated steam with boiler water concentrations not exceeding the values as recommended by the ABMA for the applicable operating pressure.



4.
Boiler parameters shall be as defined below:






a.
Radiant heating surfaces shall be calculated on a flat projected basis.




b.
Furnace volume shall be determined with the furnace limit being considered as not extending beyond the first row of water screen tubes or superheater tubes, whichever first comes in contact with the furnace's exit flue gases.



6.
The furnace side walls, roof, floor, front & rear walls shall be 100% water-cooled membrane surface.  Membrane design will consist of 2" OD tubes on 4" centerlines, with membrane fins between tubes. The adjacent fins of each outboard furnace and convection tube shall be continuously seal-welded together, forming a water-cooled, gas-tight inner seal.  The inboard row of finned tubes between the furnace and convection zone shall be seal-welded together to prevent short-circuiting of flue gas from the furnace to the boiler flue gas outlet.  Boiler shall be designed for minimum refractory.  Burner throat shall be refractory-free.      


7.
No part of the boiler drums shall be directly exposed to furnace radiation.  Refractory shall be utilized to protect from radiant heat.


8.
The furnace shall be designed to restrict flame impingement and permit long flame travel.  Furnaces shall be provided with the necessary water-cooled radiant surface to assure the reduction of the furnace exit gas temperatures to a maximum of 2100(F prior to entry into the convection zone.
IV.
BOILER DESIGN REQUIREMENTS

A.
The boiler shall be of the conventional, two drum, D-Type design, constructed in accordance with Section 1 of the ASME Boiler and Pressure Vessel Code for the specified design pressure and shall bear the ASME standard symbol.



1.
Drums shall be fusion welded, radio-graphed and stress-relieved. They shall be complete with all necessary connections, a 12" x 16" manway opening in each head with cover and yokes, internal piping for feedwater, chemical feed, and continuous blowdown.  The upper drum shall include adequate steam separating equipment to assure the specified steam quality.  The lower drum shall include a slotted inverted channel to assure uniform blowoff. All internal fittings and pipe must be adequately supported and removable for maintenance purposes.




a.
Steam drum diameter shall not be less than __” I.D.



b.
Water drum diameter shall not be less than 24”.  



c.
Each steam drum shall be equipped with the proper connections for the following accessories:





1.
Steam outlet





2.
Flanged safety valves





3.
Feedwater inlet





4.
Continuous blowdown





5.
Feedwater regulator





6.
Auxiliary low water cutoff





7.
Water column





8.
Chemical feed





9.
Vent





10.
Sootblower




d.
Each water drum shall be equipped with a flanged blowoff connection.

e. All connections larger than 2" shall be flanged.
2. All tubes shall be 2" O.D., electric resistance welded, and shall be designed and arranged to provide for natural circulation in the proper direction at all loads.  Tubes of variable diameter, such as swaged tubes, shall not be permitted.  No tube shall enter the lower drum below the horizontal drum centerline or enter the steam drum above the minimum water level.  Tubes shall not have any reverse bends or "pockets" which would prevent complete drainage of the boiler through the lower blowoff opening.  All tubes are to be rolled in holes drilled true and radially, to afford full parallel bearing in the drum plate.  Each tube hole shall be serrated to assure the tightest possible mechanical joint.  All tubes shall be a minimum of 0.105" wall thickness.



3.
All tubes in the furnace shall be membrane finned construction except those in the area where the gases leave the furnace and enter the convection section.  The outboard row in the convection section shall be membrane finned tubes except in the area where the flue gases leave the boiler.  Fins shall be ¼”x 1” steel, fused continuously to opposite sides of the tubes by electric welding.  Membrane finned construction which utilizes a fin-to-tube weld on only one side is not acceptable.



4.
The steam generating units shall be provided with a 100% welded gas-tight enclosure.  Refractory gas seals are not allowed.  The seal shall be formed entirely by finned tube walls and intermediate headers, continuously seal-welded together forming a gas-tight water-cooled enclosure.  The external casing shall be 12-gauge steel or corrugated aluminum and shall completely enclose the unit with the exception of the four drum heads.  The drum heads shall be insulated in the field by others.  The steam drum shall be insulated and cased with 12-gauge steel.  The average surface temperature of the casing shall not exceed 50(F over ambient temperature with a surface wind velocity of two feet per second while the boiler is operating at full capacity.



5.
All insulating materials shall be not less than first quality, as used in the best commercial practices, and shall conform substantially to the following:

a. Sides, roof, floor, front & rear walls of the steam generating unit are to be completely covered with a minimum thickness of 3 inches of 1000(F insulating blanket of the fiber glass or mineral wool type.  Insulation over the top of the steam drum is to be a minimum of 3 inches thick 1000(F insulating blanket of the fiber glass or mineral wool type.


6.
The steam generating unit shall be supported by steel base beams.  



7.
The exterior steel surfaces of each unit shall be completely cleaned by solvent cleaning, scraping, or grinding and have one (1) coat each of high heat resistant primer and finish coat.  Corrugated aluminum parts of the outer casing (if applicable) need not be painted.  


8.
Each unit shall be equipped with the following appurtenances, all of which are to conform to the best standards of power plant practice.




a.
Observation Ports - Three(3) or more are to be located at strategic points in the furnace target wall. These ports are to be of a type to assure tight shutoff and permit lens change when the steam generating unit is in operation.  The target wall observation ports and the burner register observation ports shall afford full furnace vision.




b.
Furnace Access - An access opening, 15" x 18" minimum other than the burner register, shall be provided to the boiler furnace area.  The access opening shall be gasketed and shall have a 1/4" steel cover with handles and shall be secured properly for a gas tight seal.




c.
Convection Access - An access opening or openings shall be provided for inspection of the convection tube bank.  The opening shall be furnished complete with insulated cover plate or plates, gasketing, handles, bolts, and nuts.



9.
Each steam generator, as specified herein, shall be provided with the following boiler trim equipment.  This equipment shall be factory-mounted, complete with integral connecting piping, valves, and fittings.  All valves and control apparatus are to be designed for the specific application for which they are utilized in full compliance with the regulatory codes hereinbefore specified.  Drain lines, as applicable, shall terminate with a valve 5 feet above operating floor level.  If clearances do not permit shipment of all apparatus mounted on the unit, the subassemblies affected can be shipped loose for field mounting by others:



a.
Safety valves




b.
Blowoff valves




c.
Water column





(1)
The water column shall include an integral probe for low water fuel cutout, and high and low water bell alarm.




d.
Water gauge and gauge valves with chain and handles for floor level operation.




e.
Auxiliary low water cutoff





(1)
In addition to the safety device to be furnished with the water column, an auxiliary low water cutout assembly is to be furnished.  The auxiliary low water cutout is to be of the float type.



f.
Continuous blowdown stop valve




g.
Continuous blowdown control valve




h.
Vent valve




i.
Chemical feed and check valve




j.
Steam gauge valve




k.
Main steam non-return valve



l.
Main steam stop valve




m.
Interconnecting spool piece with vent & drain valves


10.
Each unit shall be furnished with a feedwater control system.  The system shall include a three-valve block and bypass, and shall incorporate a control valve having a pressure drop of no more than 15 psig at design capacity.




a.
Feed stop valve




b.
Feed check valve




c.
Feedwater bypass valves



11.
If heavy oil firing is required, an automatic valve-in-head type sootblower system is to be furnished, factory-mounted to the steam generating unit.  Sootblower elements must be perpendicular to the tubes. Each boiler tube lane in the convection zone is to be cleaned by an element orifice.  Systems employing alternate lane blowing are not acceptable.  Each system shall include a chain-operated steam supply shutoff valve and drain valve. When present fuels do not require sootblowers, the unit shall be provided with sootblower wall boxes and bearings for future installation of elements and heads.
V.
ECONOMIZER

Vendor shall furnish one (1) economizer per boiler to recover the waste heat from the hot boiler exhaust gas.  The economizer unit shall be a packaged, rectangular, unit that is double-cased and insulated.  The economizer internal casing shall be 10-gauge, seal-welded (gas tight) steel, externally insulated with 2” of heavy-duty blanket insulation and externally cased with corrugated lagging.  The gas side connections on the economizer shall be plate flange type with drilling for bolt holes to align with adjacent components.  The water side connections shall be flanged.  The economizer shall include vent and drain connections and appropriate closures.  The unit shall incorporate lifting lugs to facilitate loading & unloading and shall be designed so that access for tube inspection can be achieved by either access doors in the economizer or from adjacent ductwork incorporating access doors.  

The economizer shall be a horizontal tube, counter-current flow design arranged to allow the boiler exhaust to travel vertically upward and the feedwater to flow vertically downward.  The economizer shall not be allowed to steam and shall be capable of operating at 100% load without having to bypass any flue gas or feedwater.  Tube arrangement shall be square pitch, to allow for ease of cleaning with lane sootblowers (applicable if firing fuel oils).  Tube returns shall not be finned in order to ensure ease of maintenance.  

Tube diameter shall be 2” and the unit shall be completely drainable by gravity.  Tube material shall be SA-178A.  Tubes shall be bare or utilize extended (finned) surface, depending on the fuel(s) being fired and good engineering practice to avoid clogging.  Maximum fin density shall be ____ fins/inch.  The tube sheets shall contact only the fin tips without contacting the actual tube wall itself.  

Header material shall be SA106B and use RFWN flanged connections.  Header wall thickness and flange rating shall be dependent on economizer design pressure.  Plastic-lined headers shall not be acceptable.  Tube-to-header connections shall be all welded.  Bonded fittings or compression fittings shall not be acceptable and are not permitted under ASME Section 1 guidelines.  

All pressure parts shall conform to the applicable provisions of the current ASME Section 1 code.  The economizer shall be properly named and code stamped.  The design pressure of the economizer shall exceed the design pressure of the boiler.

The following equipment shall also be supplied as part of the complete economizer assembly package:

1. Structural support steel.

2. Interconnecting boiler-to-economizer transition ductwork (insulation in the field by others).  Provide expansion joints as required.
3. Sootblower assembly if firing heavy oils (steam supply shut-off valve & steam piping by others).

4. Interconnecting feedwater piping from economizer feedwater outlet to boiler feedwater inlet.  

5. Temperature gauges with thermowells for local measurement of gas and water inlet & outlet temperatures.  

6. Ductwork to transition from economizer gas outlet to stack and/or flue gas exhaust ductwork.  

VI.
TESTS

A.
Prior to shipment, the manufacturer shall perform the following tests as applicable to the steam generating units:



1.
Before being enclosed in the setting, the pressure vessels shall receive a hydrostatic test as required by Section 1 of the ASME Boiler and Pressure Vessel Code.  The manufacturer shall furnish properly executed ASME Manufacturer's Data Sheets as required by ASME code.
VII.
STEAM GENERATOR FIELD ENGINEERING SERVICES

A.
The steam generating unit manufacturer shall furnish, at their per diem rate, the services of a competent service engineer to supervise and assist in effecting boiler boil-out, boiler/burner startup, adjustments, testing, and instruction of operating personnel.

Manufacturer's proposal shall state the predicted period of time incorporated in the offering for field engineering services.  

VIII.  LOW-NOX BURNER
A.
GENERAL

This section addresses the design, fabrication, testing and supply of low-NOx packaged burner system(s), suitable for installation on __PPH packaged watertube boilers.

The packaged burner equipment shall be designed to fire natural gas or #2 oil (or #6 oil or other) and provide sufficient heat input for the maximum boiler capacity and pressure as outlined below. The burner will also be designed to minimize NOx and CO emission such that the NOx and CO stated in Section C will not be exceeded.  If flue gas recirculation (FGR) is required in addition to low NOx burners to meet the specified performance, the vendor shall specify the amount and type of FGR (forced or induced) required.

In addition, the burner excess oxygen levels at full load shall not exceed those stated in Section C.

The packaged burner shall include all equipment to deliver a functional burner system.  All functional components such as burner, windbox, ignitor, forced-draft fan, fuel trains, burner management system & combustion/feedwater controls shall be provided and arranged by the boiler vendor to assure component compatibility, unit responsibility & a single-source responsibility.

All components shall be factory-mounted, wired and tested, as far as practicable, at the burner manufacturer’s factory in order to minimize field installation and start-up time.

The packaged burner system shall be designed in strict accordance with the applicable code requirements of NFPA 85, latest edition. 
Burner package shall be supplied by CB-NATCOM.

B.
DESIGN CONDITIONS

Fuel Data

Fuel type



____

Fuel HHV



____ BTU/lb

Fuel pressure available
____ PSIG

Viscosity



____  (if applicable)

Ignitor fuel



____ Natural gas 






___ Propane gas

Fuel analysis


Gas : % per volume







Oil : % per weight

(An analysis must be provided in order to guarantee emissions)

C.
PERFORMANCE GUARANTEES

The packaged burner equipment shall guarantee as a minimum the performance parameters as outlined below.  If the vendor fails to meet any of its performance guarantees, the vendor, at his own expense, shall modify, adjust or replace all related components, until all performance guarantees are met.

1.
The NOx emission shall not exceed _____ lb/MMBTU when firing natural gas and shall not exceed   _______ lb/MMBTU when firing oil. These limits shall not be exceeded from 25-100% load.

2.
The CO emissions shall not exceed _____ lb/MMBTU when firing natural gas or oil. These limits shall not be exceeded from 25-100% load.

3.
The burner excess air level from 50% to 100% firing rate shall not exceed ___ % for both natural gas and oil.

4.
The burner turndown capacity shall not be less that ___:1 when firing natural gas and not be less that ___:1 when firing oil.  The NOx and CO emissions shall not exceed their guaranteed values throughout the gas and oil operating range.

5.
The burner shall fire over the entire operating range with no flame impingement on the side or rear heating surfaces.

D.
EQUIPMENT REQUIREMENTS

1.
GENERAL

The following will describe the minimum equipment requirements for each component of the low NOx packaged system:
The low NOx burner, complete with oil and gas burner units, will be mounted and dimensionally checked at the factory prior to shipment. If shipping conditions permit, the forced draft fan and motor shall also be factory-mounted. Main fuel control and pressure regulating valves will be supplied by the vendor but shipped loose for field installation by others.

2.
LOW NOx BURNER ASSEMBLY

The burner assembly will be a proven design developed specifically for Low-NOx emissions.  Basis of design shall be the CB-Natcom burner.  

The burner shall be an axial flow type based on low to moderate swirling air jet aerodynamics. It shall use intensive and on-line adjustable fuel staging to control and minimize NOx formation. It shall use a combination of swirl and central core bluff-body effect to stabilize the flame. A preset ratio of tangential to axial momentum shall be used to effectively produce the required flame shape for a given furnace geometry. The flame shape and concentration properties within the furnace confinement shall be determined by appropriate computer simulation. 

The gas burner shall be a low NOx lance-style spud design, with all gas lances mounted to an external gas manifold assembly located outside the windbox. The gas lances shall be externally removable for service and cleaning without having to enter the windbox or boiler and shall be removable while the burner is firing oil, thus not requiring the boiler to be shut down. Gas burner designs that utilize manifolds located inside the windbox are not acceptable due to potential risk associated with eventually undetectable gas leakage. Each of the gas injectors shall be fully adjustable on-line for flow, injection angle rotation and axial translation to generate an efficient staged fuel combustion that can minimize NOx and CO formation within the constraint of the furnace boundary and physical environment.

The burner throat shall be fully metallic and straight cylindrical for maximum air-cooling effect. No divergent refractory throat that results in loss of air mixing velocity and that leads the air flow to widen at burner outlet and cause flame impingement on side walls will be accepted.

The oil atomizer shall be of the non pre-mix type using constant differential steam to oil pressure. The oil injector internal atomizing steam and oil orifices shall also be adjustable by the sole replacement of a spacer washer. This allows for the adaptation of the penetration of the steam atomized oil jets in the combustion air to quickly reach optimum performance for the given fuel oil.  With these unique adaptability features, required combustion performances can be easily obtained upon start-up, with no boiler downtime. The burner vendor shall include and describe all tools required to perform oil tip cleaning.

The burner front plate shall be of sufficient size to accommodate openings with carrier sleeves for each of the oil units, ignitor and gas lances.  Openings for two sight ports each with sight glass and one scanner port with scanner mount complete with cooling air connection and scanner ball swivel assembly shall be supplied.

3.
IGNITORS

The ignitor shall be gas-electric and provide sufficient ignition heat input using either natural gas or propane.

The ignitor shall meet NFPA Class 3 requirements.

The ignitor shall be supplied complete with flexible steel, braided gas hose and flexible electrical harness assembly connecting the ignitor spark plug to the ignition transformer. The ignitor transformer shall be 6,000 volts maximum to minimize the occurrence of high voltage short circuits and be mounted in a NEMA 12 enclosure located on the windbox.

The ignitor shall use combustion air from the burner forced draft fan and not require an independent source of combustion air. No flame rods shall be used for ignitor flame detection.

4.
WINDBOX

The windbox assembly shall be a low velocity plenum of adequate aerodynamic design to achieve optimum air distribution at the burner inlet to insure flame axial symmetry. Computer simulation showing the air velocity vector distribution to be within 10% from the mean with a swirl number less than 0.01 at the burner inlet shall be supplied with the burner technical documentation.

The windbox shall be manufactured with ¼” ASTM A-36 steel plate, properly stiffened with heavy duty square tubes. It shall be fitted with lifting lugs and contain an opening with mounting studs to accept the burner front plate.

5.
FUEL PIPING TRAINS

The oil, atomizing steam, ignition and main gas piping trains shall be factory assembled, wired and tested, and shipped as integral parts of the burner windbox assembly. These trains shall include all steam traps, tubing to limit devices, and all necessary fittings. The piping shall be arranged in a neat and accessible manner. These trains must fully comply with NFPA 8501.

The train shall be assembled and tested at the factory, and while it is to be shipped as a separate assembly, field installation shall only require bolting a flange connection and electrical connection from pre-wired valves to terminal strips.

Fuel oil and atomizing steam piping shall be Schedule 80 with 300 lb. malleable iron screwed fittings; valves shall be cast iron and bronze with threaded ends.  Main and ignitor gas piping shall be Schedule 40 with 150 lb. Malleable iron fittings, 2” and under, aluminum body vent valve, threaded 2” and under, flanged 2-1/2” and over. The ignitor valves shall be brass and aluminum with threaded ends.
6.
PILOT GAS PIPING TRAIN

One (1) pilot gas piping train shall be provided with the following major components pre-piped and installed on the windbox.  Pilot gas system shall be designed for uninterrupted natural gas supply pressure of           PSIG. Equipment shall include, but no be limited to, the following:

Two (2)

Manual shut-off valve

One (1) 

Pilot gas pressure regulator

Two (2)

Electrically operated shut-off valves

One (1) 

Electrically operated vent valve between both shut-off valves

One (1)

2-1/2” Pilot gas pressure gauge with shut-off cock

One (1)

“Y” type strainer

One (1)

Flexible hose

7.
MAIN FUEL GAS PIPING TRAIN

One (1) fuel gas piping train with the following major pre-piped components installed on the windbox. Fuel gas piping system shall be designed for use with natural gas supplied to the regulator at ____ PSIG.

Two (2)

3-1/2” burner pressure gauges with shut-off cock

One (1)

Leak test cock

One (1)

Low fuel gas pressure switch

One (1)

High fuel gas pressure switch

Two (2)

Electrically operated shut-off valves

One (1)

Electrically operated vent valve between both shut-off valves

One (1)

Flow control valve

One (1)

Manual shut-off cock

One (1)

Flexible hose

8.
MAIN FUEL OIL PIPING TRAIN

One (1) fuel oil piping train with the following major pre-piped components installed on the windbox. Fuel oil piping system shall be designed for use with oil supplied to the regulator at ____ PSIG.

Two (2)

Manual shut-off valve

One (1)

“Y” type strainer

One (1)

Oil pressure regulator

Two (2)

3-1/2” pressure gauges with shut-off cock

One (1)

Low oil pressure switch

One (1)

Electrically operated oil shut-off valve

One (1)

Flow control valve

One (1)

Flexible hose

9.
MAIN ATOMIZING STEAM PIPING TRAIN

One (1) steam atomizing piping train with the following major pre-piped components installed on the windbox. Atomizing piping system shall be designed for use with saturated steam supplied to the regulator at ______ PSIG.

Two (2)

Atomizing manual shut-off valve

One (1)

“Y” type strainer

One (1)

Steam trap with isolation and bypass valves

Two (2)

3-1/2” pressure gauges with shut-off cock

One (1)

Electrically operated steam shut-off valve

One (1)

Low atomizing steam pressure switch

One (1)

Atomizing steam pressure regulating valve

One (1)

Flexible hose

10.
BURNER MANAGEMENT SYSTEM
Provide an electronic solid state automatic, non-recycling Burner Management System (BMS), arranged to comply with NFPA-8501, I.R.I., and Factory Mutual Standards. The system shall be completely installed in a NEMA-12 cabinet mounted on the burner windbox. The Burner Management System shall operate from the 120 V, 1 PH, 60 Hz power source. The electronic Burner Management System shall be fully automatic and include a pre-wired factory tested microprocessor based Flame Safeguard System Fireye E110/E300 or equal. The controls shall be fail-safe where component failure within the control or presence of actual or simulated flame prior to start-up will prevent burner operation. The following major components shall be completely installed in the Burner Management cabinet unless noted:

One (1)

Flame control with mounting rack 

One (1)

Control circuit breaker

Three (3)

Momentary pushbuttons

- Sequence Start

- Alarm Acknowledge

- Lamp Test

One (1)

Emergency Stop (Mushroom red button)

One (1)

Fan On-Off-Auto selector switch

One (1)

Fuel selector switch

One (1)

Water level alarm bell

One (1)

Limit or Flame failure horn

First out annunciator shall display a minimum of the following:

Power on




Purge in progress

Ignitor on




Fuel gas on

Flame failure



FD fan failure

Low combustion air


High water cut-off

Low water alarm



Low water cut-off

High fuel gas pressure

Low fuel gas pressure

Low pressure instrument air
Low oil pressure

Low atomizing steam pressure
High steam pressure cut off

Miscellaneous Burner Management equipment completely installed on burner windbox.

One (1)

Fan air pressure switch (Minimum air flow)

One (1)

Purge air flow switch

One (1)

UV flame scanner – Fireye or equal

11.
COMBUSTION CONTROLS
The combustion control shall be a fully-metered, cross-limited type supplied with instrumentation shipped loose for mounting in customer’s piping in the field. The steam pressure controller shall be a multi loop type and shall be installed in the NEMA-12 BMS control panel. The steam pressure transmitter shall be shipped loose for field mounting.

12.
FORCED DRAFT FAN

The F.D. fan shall be provided with all required dampers to control combustion air. The fan shall be a non-overloading, centrifugal type 1,800 RPM unit with grease-lubricated antifriction bearings and a direct-connected TEFC ____ V / 3 PH / 60 Hz motor drive. The fan sizing shall have a minimum margin of 10% volume and 21% static pressure above design requirements at an ambient temperature of ____ F.





