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SECTION 235000
FUEL BURNING AND HANDLING EQUIPMENT

PART 1   GENERAL

INSERT RELATED SECTIONS TO ARTICLE BELOW AS REQUIRED.
1.01
RELATED WORK SPECIFIED ELSEWHERE


A.
Wiring for Motors and Motor Controllers:  Section 260523.


B.
Motors and Motor Controllers:  Section 260221.

1.02
SUBMITTALS


A.
Product Data:  Catalog sheets, brochures, performance charts, standard schematic drawings, specifications, and installation instructions for each item specified.


B.
Quality Control Submittals:

USE ONE OF THE FOLLOWING PARAGRAPHS.


1.
Design Data:




a.
The entire fuel burning and handling system is designed for burning No. 6 fuel oil as the primary fuel and No. 4 and No. 2 fuel oils as the secondary fuels.




b.
The entire fuel burning and handling system is designed for burning natural gas as the primary fuel and No. 2 fuel oil as the secondary fuel.



2.
Certificates:




a.
Fuel Oil Heaters:  Furnish ASME shop certificate.




b.
Individual Boiler Fuel Oil Meters:  Furnish a certified shop test curve, indicating the guaranteed efficiency of the meters over full range from 0 to 100%.




c.
Main Fuel Oil Supply Meter:  Furnish certified calibration and test charts over the full range for approval prior to using meter.


C.
Contract Closeout Submittals:



1.
Operation and Maintenance Data:  Deliver 2 copies, covering the installed products, to the Director’s Representative.



2.
Photographs/Reproductions:  Furnish an “As Built” flow diagram reproduced by photographic, Xerox or Cronaflex method, so as to provide a permanent record.  Mount flow diagram in a clear plastic or glass glazed frame approximately 24 inches by 18 inches in size and hang in the Boiler Room where directed.  Diagram shall include the entire fuel oil system from storage tanks to burners showing all valves and related equipment.  Provide a brass identification tag with a reference number on all valve stems in the fuel burning system, to correspond with the valve numbers on the flow diagram chart.

1.02
QUALITY ASSURANCE


A.
Qualifications:  Fuel burning and handling equipment shall be of a type regularly manufactured and similar equipment shall have been in operation for a period of not less than 5 years, in the State of New York.


B.
Regulatory Requirements:



1.
Fabrication and installation of fuel burning and handling equipment shall be in accordance with the following codes and regulations:




ASME Unfired Pressure Vessel Code, Section VIII.




American National Standards Institute, ANS #221.13.




National Fire Protection Association, Pamphlet No. 11.




NFPA #30, Flammable and Combustible Liquids Code




NFPA #31, Installation of Oil Burning Equipment.




NFPA #54, Installation of Gas Appliances and Gas Piping.




NFPA #70, National Electrical Code.



2.
Fuel burning equipment and flame safeguard control equipment shall meet the requirements of the FIA.



3.
All electrical components shall be UL listed.



4.
The State will obtain a permit to construct a Source of Air Contamination, which will be transmitted to the Contractor, for posting at the site.  The State will apply for a certificate to operate upon completion of the installation.

1.03
MAINTENANCE


A.
Maintenance Service:  Submit the name, address and 24 hour service telephone number of the burner service representative for approval.  Submit this data simultaneously with the fuel handling equipment and flame safeguard control equipment.


B.
Spare Parts:

DELETE BURNERS, FLAME SAFEGUARD CONTROL SYSTEM AND PIPING COMPONENTS IN 6 SUBPARAGRAPHS BELOW WHEN PACKAGED BOILERS ARE SPECIFIED.


1.
Two burner vises and two burner wrenches.

DELETE SUBPARAGRAPHS ON SPARE BURNER TIPS, ATOMIZING GUNS AND FLEXIBLE HOSE CONNECTIONS WHEN PACKAGE WATER TUBE-HIGH PRESSURE BOILERS ARE SPECIFIED.


2.
Spare Burner Tips:




a.
For burning No. 6 fuel oil.




b.
For burning No. 4 fuel oil.




c.
For burning No. 2 fuel oil.



3.
Spare Atomizing Guns, Completely Assembled:




a.
For burning No. 6 fuel oil.




b.
For burning No. 4 fuel oil.




c.
For burning No. 2 fuel oil.

FILL IN BLANK SPACE IN SUBPARAGRAPH BELOW, DELETE UNDERLINE.


4.
Two of each size flexible hose connections.  A total of ________ connections are required.



5.
One flame safeguard control system electronic controller chassis complete with an electronic circuit, master relay, flame detector relay, timer and miscellaneous components, all pre-wired.  Chassis shall be an identical spare replacement for installed controllers.



6.
One flame safeguard control system flame detector of the ultraviolet type.  Flame detector shall be an identical spare replacement for installed detectors.


C.
Special Tools:

TWO EXTINGUISHERS REQUIRED PER BOILER.  CHANGE FIRST WORD IF PROJECT HAS MORE THAN ONE BOILER.


1.
Two 20 lb. Dry Chemical fire extinguishers, rated for Class A, B and C fires, complete with wall mounting brackets.  Mount extinguishers where directed by the Director’s Representative.



2.
One set of special tools for servicing fuel burning assemblies.



3.
One heavy duty malleable iron combination type pipe vise, suitable for use with pipe 1/8 inch to 2-1/2 inches in diameter.



4.
One 6 foot long by 3 foot wide by 33-1/2 inch high steel Work bench, with 6 inch diameter swivel lock type rubber tired wheels.  Furnish bench with racks for holding the spare burner guns, as well as metal drawers extending the full length and width of the table.  In addition, provide a shelf under the bench, the full length and width of the bench.  Place the bench where directed by the Director’s Representative.

PART 2   PRODUCTS

2.01
FUEL SPECIFICATIONS


A.
Fuel Oil:  The State of New York expects to fire the fuel as hereinafter specified with qualitative characteristics as determined by ASTM Tests.

EDIT TABLE BELOW AS REQUIRED.
	
	F.O. #2
	F.O. #4
	F.O. #6

	Gravity @ 60 degrees F., API, Min.
	30
	20
	9

	Gravity @ 60 degrees F., API, Max.
	38
	30
	18

	Flash Point,   degrees F., Min.
	120
	150
	150

	Pour Point,   degrees F., Max.
	0
	0
	60

	Water & Sediment by Volume, Max.
	Trace %
	0.5%
	2.0%

	Sulphur, by weight, Max.
	0.60%
	1.5%
	3.0%

	Carbon Residue, by weight, Max.
	0.25%
	6.0%
	16.0%

	Viscosity @ 100 degrees F., Max.
	40 SUS.
	120 SUS.
	

	Viscosity @ 100 degrees F., Min.
	32 SUS.
	45 US.
	

	Viscosity @ 122 degrees F., Max.
	
	
	300 SSF

	Viscosity @ 122 degrees F., Min.
	
	
	45 SSF

	Heating Value (HHV) Btu./gal.
	141,000
	145,000
	152,000

	Heating Value (HHV) Btu./#
	19,500
	19,300
	18,700

	Kinematic, Centistokes @ 100 F., Max.
	4.3
	25.2
	

	Kinematic, Centistokes @ 100 F., Min.
	2.1
	5.8
	

	Ignition Quality Cetane Number Min.
	40
	
	

	Distillation Temperature
	
	
	

	10% Point, F., Maximum
	440
	
	

	90% Point, F., Maximum
	600
	
	

	End Point, F., Maximum
	660
	
	

	Ultimate Analysis by weight:
	
	
	

	Carbon %
	87.0
	86.0
	86.0

	Hydrogen %
	12.0
	12.0
	10.2

	Nitrogen %
	0.2
	0.2
	0.3

	Sulphur %
	0.5
	1.5
	2.5

	Oxygen %
	0.3
	0.3
	1.0

	Total %
	100.0
	100.0
	100.0

	
	
	
	


IF NATURAL GAS IS USED CONTACT UTILITY AND INCLUDE ANALYSIS.

B.
Natural Gas:  The State of New York expects to fire the fuel as hereinafter specified, with the following analysis:


C.
Fuel Oil Charge:

FILL IN BLANK SPACES BELOW.  8/1/73 CALLED FOR 10,000 OF NO. 2.  DELETE UNDERLINES.


1.
Furnish and deliver to the fuel storage tanks designated by the Director’s Representative ________ gallons of No. ________ fuel oil.  This oil shall be used for cold plant start-up and if required, plant layup.

FILL IN BLANK SPACES IN SUBPARAGRAPH BELOW.  DELETE UNDERLINES..


2.
Furnish and deliver, in addition to the above ________ gallons of No. ________ fuel oil, as previously specified to the tanks designated by the Director’s Representative.  This fuel oil shall be used for the boiler start-up and all testing.  Furnish additional oil required for testing at no additional cost the State.



3.
Oil not used shall become the property of the State.

2.02
FUEL BURNERS


A.
Steam Atomizing Oil Burner:

EDIT SUBPARAGRAPH BELOW AS REQUIRED.
1.
General Design:  Design burner for firing with No. 6 fuel oil as the primary fuel and also for use with No. 4 and No. 2 fuel oils.

FILL IN BLANK SPACE BELOW IN SUBPARAGRAPH .  DELETE UNDERLINE.


2.
Burner:  Provide inside mix, wide range, variable capacity burner with stainless steel atomizing gun capable of efficiently burning No’s. ________ fuel oils and producing a continuous and stable flame, throughout a 5 to 1 turndown ratio.  Furnish burner capable of producing full boiler capacity with a minimum oil and steam pressure of 150 psig at burner.  Regulate steam pressure by means of a control valve responding to the oil pressure maintained by oil control valves.  Maintain the relationship of steam pressure to oil pressure to suit the particular oil burning system, without the limits previously specified.  Furnish burner complete with all valves and controls.  In addition to the main atomizer, provide each burner with a stainless steel auxiliary atomizer of the same capacity as the main atomizer.



3.
Air Register:  Provide oil burner with a dual circular forced draft air register with adjustable louvers.  Air register shall be suitable for forced draft air supply and designed for mounting igniter, flame failure devices, tinted glass peep hole in addition to gun mounting.  Provide air control louvers with an adjustable handle.  Provide hinged or bolted register front to allow entire burner assembly to be opened for access to the furnace or for examination of parts.  Fabricate air register frame from cast iron or steel.



4.
Burner Throat:  Provide burner with a mult-piece refractory throat tile designed for installation in the approved boiler.


B.
Alternate Air Atomizing Oil Burner:



1.
Air atomizing burners may be submitted for approval.  Submit burners having characteristics essentially equivalent to those specified for steam atomizing burners, complete with all required auxiliary equipment such as a remotely located atomizing air pump assembly, piping, gages and all accessories required for a complete air atomizing oil burner system.  Provide any additional electric service, piping and appurtenances required by the use of air atomizing burners at no additional cost to the State.  Metering of secondary air may be accomplished by automatic operation of the secondary air damper, in lieu of a fan inlet damper.


C.
Mechanical Pressure Atomizing Oil Burner:

FILL IN BLANK SPACE IN SUBPARAGRAPH BELOW.  DELETE UNDERLINE.


1.
Burner:  Provide wide range, variable capacity type, capable of efficiently burning No. 6 fuel oil at 300 psig and 180 SSU, and producing a continuous stable flame, through a 5 to 1 turn-down ratio in firing rate, without changing tips or making other manual adjustment.  Furnish burner capable of firing the boiler up to a peak load of ________ lbs. of steam per hour, plus an additional safety factory of 25%.  Furnish burner complete with all valves and controls.  In addition to the main atomizer, provide burner with an auxiliary atomizer of the same capacity as the main atomizer complete with all required valves, controls and appurtenances.



2.
Air Register:  Provide oil burner with a circular forced draft register, with steel air control louvers adjustable by means of an external lever.  Design register for mounting igniter, flame failure devices, tinted glass peephole, in addition to burner.  Provide hinged or bolted register front to allow entire burner assembly to be opened for access to the furnace or for examination of parts.  Fabricate air register from steel or cast iron.


D.
Rotary Cup Oil Burner:



1.
General:

INCLUDE IN PARAGRAPH BELOW HOW SECONDARY AIR IS TO BE INTRODUCED BY A WINDBOX.



a.
Furnish burner of the horizontal rotary atomizing type with the primary air supplied by the burner fan.




b.
Mount oil burner so that it may be readily swung aside for inspection, by means of a hinged mounting plate, with a hollow hinge or flexible hose through which oil may flow.  Inspection or cleaning of the furnace side of burners shall be performed without the breaking of any pipe unions or pipe joints.




c.
Furnish burner of capacity, as indicated on drawings.  Adjust burner to fire at a pressure which will insure proper oil delivery of maximum quantity required, under all conditions of operation.



2.
Burner Drive:  Burner shall be electric motor driven.  Burner may be V-belt driven with motor above the shaft, or direct driven with motor on shaft.



3.
Pumps:  Provide burner with dual gear type fuel pumps and oil reservoir integral with the burner assembly.  Enclose pumps in oil reservoir.

OIL METERING VALVE IN SUBPARAGRAPH BELOW IS NOT MANDATORY ON LIGHT OIL BURNERS.


4.
Oil Metering Valve:  Include an approved oil metering valve, as an integral part of the burner assembly, designed to maintain a constant rate of oil flow to the burner cup regardless of the temperature and viscosity of the oil.



5.
Ignition:  Provide burner with an approved automatic gas-electric ignition system, complete with transformer (10,000 volt secondary), electrodes, gas orifice and all necessary and required gas equipment and connections for proper and continuous automatic operation.


E.
Natural Gas Burner:  Provide a ring, multi-port peripheral type burner, designed to inject many high velocity jets of gas into the combustion air stream.  Furnish burner capable of efficiently burning natural gas and producing a continuous stable flame, throughout a 5 to 1 turndown ratio.


F.
Combination Oil-Gas Burner:

FILL IN BLANK SPACE IN SUBPARAGRAPH BELOW.  DELETE UNDERLINE.


1.
Equip boiler with variable capacity, wide range, fuel oil and gas burners, complete with forced draft register.  Furnish burners capable of a least 5 to 1 turndown ratio and with capacity as required to fire the boiler to a maximum continuous load of ________ lbs. per steam per hour.



2.
Fabricate air register from steel, with hinged front to allow access or furnace or for examination of parts.  Provide register with the following:




a.
Steel air control louvers, adjustable by means of an external lever.




b.
Tinted glass peephole with protective cover.




c.
Gas-electric ignition system.




d.
Gas ring or space to allow for gas firing.




e.
Flame failure device with 1 scanner per burner.



3.
Provide burner with a multi-piece venture tile designed for mounting in the approved boiler.

AT THIS LOCATION IN SECTION SPECIFY THE PARTICULAR TYPE OF OIL BURNER TO BE USED IN CONJUCTION WITH GAS BURNER.  STEAM ATOMIZING AND MECHANICAL ATOMIZING HAVE BEEN USED ON PREVIOUS SPECIFIED JOBS.

G.
Flame Safeguard Control System:



1.
General Design:  Provide a flame safeguard control system for each burner consisting of an ultra-violet flame detector, electric primary controller and program control, circuit breakers, limit switches, fuel safety shut-off valves and all accessories required to make up a complete system.  Coordinate flame safeguard control system with combustion control system.



2.
System Functions required to perform:




a.
Manually actuated start by push button.




b.
Automatic component check before start up.




c.
Timed pre-purge cycle (60 seconds) with low-high-low proved damper operation.




d.
10 second timed trial for pilot ignition.




e.
15 second timed trial for main flame ignition.




f.
Fire rate control with guaranteed low fire start.




g.
Timed post-purge.



3.
System conditions requiring a non-recycling shutdown:




a.
Electrical failure.




b.
Loss or failure to establish flame.




c.
Low boiler drum water level.




d.
Excessive boiler steam pressure.




e.
Low pressure in main fuel supply.




f.
Loss of combustion air.




g.
Low oil temperature.




h.
Low atomizing steam pressure.



4.
System Sub-panel and Related Accessories:




a.
Provide a complete factory assembled, pre-wired and tested sub-panel, assembled with UL approved components.  Fabricate panel in accordance with NEMA standards, with hinged gasketed door with latch and lock, designed for flush mounting on boiler control panel.  Install all flame failure relays, circuit breakers, push buttons and indicated lights completely wired in the panel.  Mount all push buttons, indicating lights and selector switches on the panel front, with approved laminated plastic engraved nameplates.  Provide 2 wire, grounded, 120 volts, 1 phase control circuitry.  Run all wiring to labeled terminal strips for field wiring connections.




b.
Provide electronic controller complete with an electronic circuit, master relay, flame detector relay, timer and required appurtenances, all pre-wired by the flame safeguard control manufacturer and mounted on a chassis, to provide for removal without disturbing the wiring connections.  Controller shall be Fireye Type UVP-2, Model 6580 or Honeywell Model 4126A designed for operation on 120 volt circuit (+10%, -15%).




c.
Provide flame detector of the Ultra-Violet type, with the tube installed in a protective cast aluminum removable enclosure with provisions for purge air connection.  Mount unit on sighting tube properly placed to scan both pilot and main flame.




d.
Provide safety shut-off valves for instant and positive fuel shut-off upon shutdown of the flame failure system by the limits.  Valves shall be FIA approved.




e.
Oil safety shut-off valve, OSSV ________ , shall be a 3 way solenoid valve.  Furnish General Controls Model No. HOV-13A.




f.
Gas Safety shut-off valve, GSSV ________ , shall consist of a triple solenoid valve assembly using 2 automatic opening, spring closing valves and l automatic closing, spring opening vent valve.  Furnish Maxon Model No. 4808F.




g.
Provide gas pilot and gas vent solenoid valves, having soft seat construction with 0 psig minimum operating pressure differential.  Furnish ASCO Bulletin No. 8042 or 8210.




h.
Provide steam safety shut-off value, SSV ________.  Furnish ASCO Bulletin No. 8222.




i.
Provide pressure and temperature limit switches in general purpose NEMA-1 plain steel cases complete with glass lens front, variable setting dial and mercury switch.  For pressure sensors install bourdon type, differential pressure units of the diaphragm operated type and for temperature sensing install vapor actuated bourdon tube type.  Provide FIA approved switches.




j.
Provide an alarm circuit with a “Flame-Out” pilot light, audible horn to sound on a flame out and a silence button.




k.
Provide a Westinghouse No. EB-1015 thermal circuit breaker in panel.




l.
Provide external wiring between the sub-panel and the flame detector, fuel safety shut-off valves, pilot valves, limit switches and electrical accessories, all in accordance with the appropriate electrical sections of this specification.




m.
Provide fuel selector switch:  “Primary Fuel” and “Secondary Fuel”.


H.
Piping Components:



1.
General:  Provide on the burner assembly the piping, fittings, valves, gages and accessories required for a complete approved FIA fuel piping train.  Arrange piping neatly on the boiler front or in the burner assembly, so as to be readily accessible for maintenance and adjustment.



2.
Flexible Metal Hose:  Provide each burner connection including auxiliary burner and each pilot connection with a flexible stainless steel metal hose connection to allow for swing of the hinged burner front.  Provide hose with a corrugated stainless steel base tube covered with a braided wire jacket, designed for a working pressure of 300 psi and 450 degrees F., with a screwed male coupling on one end and a union coupling on the other.



3.
Differential Pressure Control Valve:  Provide valve of the self-contained spring actuating regulating type, with a cast iron body, stainless steel valve seat and plug, bronze trim, closing cap and tapped spring chamber.  Valve shall be Cash 1000HP.



4.
Pressure Control Valve:  Provide valve of the self-contained balanced diaphragm type with accurate pressure control, of size and capacity as required by the application.  Valve shall have stainless steel trim, soft composition discs for complete shut-off and synthetic rubber diaphragms, as manufactured by Fisher.

2.03
FUEL OIL METERS


A.
Individual Boiler Fuel Oil Meters:



1.
Provide each boiler with a positive displacement type oil meter with a cast iron body, designed for a minimum operating pressure of 250 psig.  Fabricate internal parts of bronze and provide an aluminum measuring disc.  Furnish meter having a horizontal non-set back register of the straight reading type, totalizing in gallons of oil.



2.
Calibrate meter for fuel oil service at 225 degrees F., with an accuracy of + 1% over the entire range.  Furnish meter with a normal range of ________ to ________ GPM with a maximum range of ________ GPM.


B.
Main Fuel Oil Supply Meter:



1.
Provide a positive displacement rotary type meter with a cast iron body, with flanged connections, designed for a 125 psig working pressure.  Secure internal rotor blades fabricated of cast aluminum to a stainless steel shaft, equipped with stainless ball bearings.  Furnish meter capable of measuring and recording a maximum of ________ GPM of fuel oil at 120 degrees F., complete with a straight reading dial, totalizer dial and reset knob.  Dial shall indicate gallons to 100,000 and totalizer dial to 10,000,000.  Acceptable Manufacturer:  Bowser, Model 445-350, “Rotorol” Meter with a Model “L” Dial.

2.04
FUEL OIL HEATERS


A.
General:



1.
Fabricate heaters in accordance with the ASME Code for Unfired Pressure Vessels.  Heaters shall be ASME tested, labeled and provided with a certificate.



2.
Design heaters for use with No. 6 fuel oil.

THE FOLLOWING MATERIALS FOR TUBING IN SUCTION HEATERS, VERTICAL U-TUBE AND MAIN FUEL OIL HEATERS, ARE FOR STEAM HEATING MEDIUM ONLY.  IF HOT WATER IS USED, CHANGE HEATER TUBES FROM STEEL TO COPPER ALLOY.

B.
Suction Heaters:



1.
Horizontal U-Tube (For Aboveground Tanks):




a.
Heater Shell, Tube Sheet and Bolts:  Fabricate from steel with 3/4 inch OD, No. 16 BWG steel tubes and a cast iron or steel heater chamber.  Provide heater shell flange to match tank nozzle.




b.
ASME Design and Test Pressures:

FILL IN BLANK IN TABLE ELOW.
	
	SHELL
	TUBES

	Design Working Pressure
	100 psig
	125 psig

	Hydrostatic Test Pressure
	150 psig
	225 psig

	
	
	

	Pressure drop through heater shall not exceed ________ psig.

	
	
	




2.
Vertical U-Tube (For Below Ground Tanks):




a.
Provide heater designed for suspending vertically in the tank, by means of a bolting plate secured to a manhole flange on top of the tank.  Design tube bundle to be removable, without disturbing the oil piping.  The entire heater shall be designed for lifting from the tank without requiring the removal of any oil from the tank.




b.
Heater Shell, Tube Sheet and Bolts:  Fabricate from steel with 3/4 inch O.D., No. 16 BWG steel tubes and a cast iron or steel heater chamber.




c.
ASME Design and Test Pressures:

FILL IN BLANK SPACE IN TABLE BELOW.
	
	SHELL
	TUBES

	Design Working Pressure
	15 psig
	150 psig

	Hydrostatic Test Pressure
	25 psig
	225 psig.

	
	
	

	Pressure drop through heater shall not exceed ________ psig.

	
	
	



C.
Main Fuel Oil Heaters:



1.
Design heaters for oil in tubes and steam in shell.  Furnish heater of the ________ pass type, with the oil pressure drop through heater not to exceed ________ psig.



2.
Heater Shell and Tube Sheet:  Fabricate from steel with 3/4 inch O.D., No. 16 BWG steel tubes and cast iron heater chamber.



3.
Provide structural steel supports for heater.  Submit details of supports for approval.

2.05
AIR RELEASE TANK


A.
Furnish air release tank designed to separate and release air or free gas from the fuel oil.  Fabricate tank of sheet steel in accordance with the ASME Code for Unfired Vessels, designed for a working pressure of 125 psig and a 250 psig hydrostatic test pressure.  Tank shall be ASME inspected and labeled.  Release of air shall be by means of a built-in float operated valve assembly with valve body, poppet and float of bronze construction.

2.06
FUEL OIL STRAINERS


A.
Furnish strainers of the dual basket type, so as to permit continuous operation with either filter basket while the opposite basket is removed for cleaning.  In-service strainer basket shall be visibly indicated.  Acceptable Manufacturer:  Zurn Industries Inc., Series 560.


B.
Oil Suction Strainers:  Provide duplex plug type with a cast iron body with bolted bonnet, bronze plug valve, 125 psig flanged ends and stainless steel basket with 1/16 inch perforations.  Design strainer for use with No. 6 fuel oil at 225 degrees F. and 150 psig.


C.
Oil Discharge Strainers:  Provide duplex plug type with carbon steel body with bolted bonnet, bronze plug valve, 300 psig flanged ends and stainless steel basket with 1/32 inch perforations.  Design strainer for use with No. 6 fuel oil at 225 degrees F. and 150 psig.


D.
Oil Fill Line Strainer:  Provide Simplex type with 125 psig flanged ends and stainless steel basket with 1/16 inch perforations.

2.07
PRESSURE-TEMPERATURE CONTROL VALVE


A.
Valve:  Furnish valve of the modulating, self-contained, diaphragm operated, dual pilot operated, single seat, reduced port type.  Valve body shall be ductile iron, with screwed ends and Type 303 stainless steel trim, designed for 250 psig operating pressure.  Provide valve with an adjustable temperature range of 160 degrees F. to 220 degrees F. and adjustable pressure range of 20 psig to 100 psig.


B.
Thermostatic System:  Provide solid, liquid filled type with provision for a calibrated adjustment dial within the appropriate range.  Delivery pressure shall be adjustable within the appropriate range.  Furnish flexible capillary tubing from the thermostatic element of sufficient length to extend to the control valve.  Connection of the brass armored capillary tubing with the copper sensing bulb to the piping shall be made with a 316 stainless steel immersion well, with a separable socket for easy removal.  Acceptable Manufacture:  Sarco Co. Type 25 PT with a T-2 thermostat.

2.08
FUEL OIL PUMP DISCHARGE PRESSURE CONTROL VALVE (PCV)


A.
Valve:  Furnish a regulating valve consisting of a adjustment spring separated from the oil space by a metal diaphragm.  Valve body and design pressure shall be as required for the intended service, with stainless steel trim.  Acceptable Manufacture:  A.W. Cash Valve Mfg. Co., Type FR.

2.09
ELECTRIC HEATING TAPE


A.
General Design:  Provide a thermostatically controlled heating tape type of heat tracing system, for the fuel oil piping, designed to maintain a constant bare pipe temperature of 120 degrees F.  Furnish the required number of circuits each complete with required lengths of plastic coated heating tape, disconnect switch, thermostat, contactor; required additional allowance (footage) of heating tape for valves, fittings, bends and irregular surfaces, and a dead-end signal light for indicating continuity.


B.
Heating Tape:  Provide “Tefzel” jacketed type, approximately 3/8 inch wide by 1/8 inch thick with a temperature rating of 300 degrees and a maximum heat output rating of ten watts per lineal foot at 115 volts.  Furnish tape similar to “Autotrace” as manufactured by Chemelex, Inc.


C.
System Accessories:



1.
Thermostats:  Self-actuating, 20 amp, 115 volt type in a NEMA-4 enclosure, with an adjustable temperature range of 25 to 225 degrees F. and a ten foot long stainless steel capillary.



2.
Contactors:  Size 0, two pole, 20 amp, similar to Allen Bradley Co. Catalog No. 702AAD91.



3.
Signal Lights:  Amber “Bullseye” Type, enclosed in a weatherproof aluminum enclosure, with a 6 watt, 115 volt rating.



4.
Miscellaneous:  Furnish dead end seals, power connectors, fiber glass reinforced securing tape, adhesives, shrink sleeves and other required items.


D.
Manufacture:  All materials and equipment, furnished under the Work of this Section, shall be the product of, or as furnished by an individual manufacturer.

PART 3   EXECUTION

3.01
INSTALLATION


A.
Install all fuel burning equipment, fuel handling equipment, flame safeguard controls and appurtenances shown on the drawings or specified, in complete accordance with the manufacturer’s printed instructions and approved shop drawings.


B.
Coordination:  Coordinate the Work required by the “Flame Safeguard Control System” with the Section entitled “Combustion Controls and Instrumentation.

3.02
FIELD QUALITY CONTROL


A.
Supervisory Personnel:   The services of competent field service personnel, in the employ of the fuel burning equipment and flame safeguard control systems manufacturer’s, for such a time as required to put installed equipment into operation.  Supervisory services shall also include the following:



1.
Inspect fuel burner and flame safeguard control installations prior to start-up.



2.
Supervise initial firing of burners.



3.
Boiler testing.



4.
Training of State Personnel.



5.
Service.


B.
Boiler Pre-Start-Up and Start-Up:



1.
Upon completion of the burner and flame safeguard control installations, manufacturer’s representatives shall visit the site; inspect the installations and notify the Director’s Representative of any Work which must be done or modified prior to firing the boilers.



2.
Upon completion of required Work, or modifications to installed Work and all pressure testing, the burner manufacturer’s representative shall supervise the firing of the boilers and conduct a preliminary test.  This test is solely for checking general operation of the fuel burning and control equipment, proving mechanical and electrical controls and making necessary adjustments.


C.
Boiler Tests:  Manufacturer’s Representatives shall be present for all specified boiler tests.

FILL IN BLANK SPACE IN SUBPARAGRAPH BELOW.  DELETE UNDERLINE.

D.
Training of State Personnel:  Approved fuel burner and flame safeguard control system manufacturer’s representatives shall instruct duly authorized State Personnel in the operation and maintenance of the fuel burners and safeguard controls.  Provide a period of ________ days (8 hours per day), not to include travel time, for on-site instruction of State Personnel.  This time shall be exclusive of all pre-start-up, start-up and service call time.  Provide supervisors capable of instruction, in all phases of fuel burner and flame safeguard control construction, operation and accessories.  If more than one instructor is required to adequately cover the overall subject (burners, controls and accessories), the instruction time shall be consecutive not concurrent.


E.
Service:  Engage the services of a competent field service representative, to furnish oil burner service to the facility, in which the equipment furnished under this Section of the Specification was installed.  Service must be available within 24 hours of the time of notification for need of service.

END OF SECTION
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