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SECTION 230926
COMBUSTION CONTROL AND INSTRUMENTATION

PART 1   GENERAL

1.01
RELATED WORK SPECIFIED ELSEWHERE


A.
Pipe and Pipe Fittings:  Section 232000.


B.
Valves:  Section 230523.


C.
Insulation:  Section 230719.


D.
Cleaning and Testing:  Section 230593.


E.
Control Wiring:  Section 260523.


F.
Motors and Motor Controllers:  Section 260221.

1.02
DEFINITIONS


A.
Electronic Control:  System whereby a transmitter sends a low voltage direct current signal generated from a differential transformer, or similar solid state device to the controllers.  Provide controllers utilizing a magnetic amplification for the summation of all signals.  Use a slide wire feedback from the final element.


B.
Oxygen Trim Control:  Parallel positioning system with oxygen trim.


C.
Pneumatic Control:  System using a pneumatic control signal of 3 psig to 15 psig.

1.03
SUBMITTALS


A.
Waiver of Submittals:  The “Waiver of Certain Submittal Requirements” in Section 013300 does not apply to this Section.


B.
Submittal Package:  Submit the shop drawings, product data and quality control submittals specified below at the same time as a package.


C.
Shop Drawings:  Certified detailed drawings for the master control panel and individual boiler panels.


D.
Product Data:  Catalog sheets, performance charts, test data, standard schematic drawings, specifications and installation instructions for all controls and instruments.


E.
Quality Control Submittals



1.
Certificates:  Manufacturer's certified letters of agreement, in accordance with this section of the Specification, for the providing of the services of qualified field service engineers for the supervision of the installation; service of installed  control system and on-site training of State Operating Personnel.


F.
Contract Closeout Submittals



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


G.
Photograph/Reproduction:  Provide an “As Built” schematic control diagram, reproduced by photographic, Xerox or Cronaflex method, to service as a permanent record of the installed control systems.  Furnish diagram approximately 24 inches x 18 inches in size, mounted in a glass covered frame, installed in Boiler Room, at location as directed.  For identification purposes, schematic control diagrams and panelboard drawings shall be keyed.  Identification key shall be the standard code used on the drawings.  Mark each component with its respective code marking.

1.04
QUALITY ASSURANCE


A.
Regulatory Requirements:  Electrical components shall be UL listed and labeled.

1.05
MAINTENANCE


A.
Spare Parts:



1.
Furnish and deliver to the Facility Chief Engineer at the site ________ worth of spare replacement parts in number, type and kind as recommended by the controls and instruments manufacturer.  In the event more than on manufacturer is supplying the controls and instruments, the amount allocated for spare parts shall be proportioned by the quantity and value of spare components each manufacturer supplies.  Submit a recommended list of spare parts, with unit prices and current discounts simultaneously with the control and instrument shop drawing submissions.  The final decision as to the spare parts to be furnished shall be made by the Director.

PART 2   PRODUCTS

2.01
MANUFACTURER'S COMPANIES


A.
ABB Instrumentation, Inc.


B.
Bailey Meter Co.


C.
Fischer Controls.


D.
The Foxboro Co.


E.
The Hays Corp.


F.
Honeywell Inc.


G.
Preferred Utilities Mfg. Co.


H.
Westinghouse Electric Corp.

2.02
COMBUSTION CONTROL SYSTEM


A.
Provide a pneumatic or electronic type of control system, capable of the performance specified.


B.
In the event a pneumatic system is submitted, include the following items of equipment and apparatus properly sized:



1.
Pressure Reducing Valve Station:  Provide station of size and capacity to reduce plant air pressure to the required control system pressure, while maintaining a uniform pressure of plus or minus 2-1/2% from set pressure, with capacity rated at 90% of reducing valve capacity.



2.
Air Dryer:  Provide a factory packaged refrigerated air dryer, having a capacity of 100 SCFM, designed for a working pressure of 100 psig.  Unit shall maintain a constant dew point of 35 degrees F. at pressure; equivalent to atmospheric dew point of -10 degrees F. when dehydrating at 100 psig and 100 degrees F. saturated inlet air temperature.  Dryer shall be a Hankinson Corp. Model F-100.  Install in accordance with manufacturer's instructions, complete with inverted bucket trap in condensate drain line and a replaceable cartridge filter.



3.
Air Sets:  Provide each set complete with a filter, pressure reducing valve, two pressure gages and a needle valve at the following locations:




a.
One for each panelboard.




b.
One for each control valve.




c.
One for each transmitter.




d.
Any additional air sets required for proper operation of the system.


C.
In the event an electronic system is provided, the installation shall include all wiring and connections.

SPECIFY ONE OF THE FOLLOWING SYSTEMS (FULL METERING OF OXYGEN TRIM).  CHECK WITH PROJECT TEAM LEADER.
2.03
FULL METERING CONTROL SYSTEM


A.
General Operation:



1.
Steam header pressure is measured and transmitted to the Plant Master Controller.  This controller maintains the set pressure by sending a loading signal to the Boiler Submaster Controllers.



2.
Boiler submaster controller sends a parallel signal to the air flow and fuel flow controllers, which in turn, position the fan damper and fuel control valve.  Air flow and fuel flow are measured and their flow signals fed back into their controllers to correctly position their actuators.



3.
Provide a manual ratio station on the control panel for adjustment of fuel-air ratio.



4.
Provide a signal selector to allow for lead-lag control on load changer.



5.
Provide a low limit to permit the establishing of a minimum value of air to fuel flow.



6.
Provide furnace draft controller to maintain furnace pressure at its set point by positioning the uptake damper.


B.
Schematic control diagram on drawing shows the control system layout in a general way.  It is not intended to show all hardware required.


C.
Controllers:  Furnish control components in dust and moisture proof cases, including the following:



1.
Controllers:




a.
Plant Master Controller:  Complete with automatic-manual transfer station, proportional band reset adjustments and set point adjustment.




b.
Boiler Submaster Controller:  Complete with automatic-manual station, proportional band, adjustment and bias control to proportion the percent of plant load the boiler is to carry.




c.
Fuel-Air Ratio Station:  Complete with a manual proportional band control to vary the fuel-air ratio.




d.
Fuel Flow Controller and Air Flow Controller:  Complete with an automatic-manual station, proportional band and reset adjustment.




e.
Furnace Draft Controller:  Complete with an automatic-manual transfer station, with proportional band and reset adjustments.



2.
Automatic-Manual Transfer Stations:  Complete with dials indicating input and output signals, required proportional band and reset adjustments incorporated into the controls.



3.
Actuators:




a.
Provide actuators for accurately positioning valves, dampers or other final control elements.  Actuators for valves shall have a minimum torque of 20 ft. lbs. and for dampers 50 ft. lbs.  Provide positioners on all pneumatic units.  Elapsed time from no load to full stroke shall be a maximum of 30 seconds.




b.
Actuators for electronic systems may be of the electrical or pneumatic type.




c.
Provide electric actuators with oil immersed gears, friction brake at rotor, feedback slide wire and hand wheel for manual operation.  Enclose relays and slide wires in dust proof cases.




d.
Provide power failure locks, so that loss of electric or air power will cause positioners to lock at their setting.




e.
Provide a manual means of operation on all actuators.



4.
Refer to the Section entitled “Valves”, Article captioned “Pneumatically Activated Control Valves” for fuel control valves.  Provide valve characteristics to match the control system, so as to provide accurate fuel control over the entire range.  Bodies for electrically operated valves shall be of the same type as the pneumatically operated, with electric actuators having the same operating characteristics as pneumatic valves.

2.04
OXYGEN TRIM CONTROL SYSTEM


A.
General Operation:  Measure oxygen in the flue gas as a function of excess air, with a controller adjusting the signal to the forced draft fan actuator bringing the oxygen (excess air) to its set value.  Limit maximum amount of compensation to oxygen compensation control, to a plus or minus five per cent of total air flow.  Provide a low limit to establish a minimum value of air and fuel control.


B.
Schematic control diagram on drawing shows the control system layout in a general way.  It is not intended to show all hardware required.


C.
Components:  Furnish control components in dust and moisture proof cases, including the following:



1.
Controllers:




a.
Plant Master Controller:  Complete with automatic-manual transfer station, proportional band, reset adjustments and set point adjustment.




b.
Boiler Submaster Controller:  Complete with automatic-manual station, proportional band, adjustment and bias control to proportion the percent of plant load the boiler is to carry.




c.
Oxygen Controller:  Complete with automatic-manual transfer station, set point, reset and proportional band adjustments.




d.
Air Flow Controller:  Complete with automatic-manual station and bias control.




e.
Furnace Draft Controller:  Complete with automatic-manual station, proportional band and reset adjustment.



2.
Automatic-Manual Transfer Stations:  Complete with dials indicating input and output loadings, required proportional band and reset adjustments incorporated into the controls.



3.
Actuators:




a.
Provide actuators for accurately positioning valves, dampers or other final control elements.  Actuators for valves shall have a minimum torque of 20 ft. lbs. and for dampers 50 ft. lbs.  Provide positioners on all pneumatic units.  Elapsed time from no load to full stroke shall be a maximum of 30 seconds.




b.
Actuators for electronic systems may be of the electric or pneumatic type.




c.
Provide electric actuators with oil immersed gears, friction brake at rotor, feedback slide wire and hand wheel for manual operation.  Enclose relays and slide wires in dust proof cases.




d.
Provide power failure locks, so that loss of electric or air power will cause positioners to lock at their setting.




e.
Provide a manual means of operation on all actuators.



4.
Refer to the Section entitled “Valves”, Article captioned “Pneumatically Activated Control Valves” for the fuel control valves.  Provide valve characteristics to match the control system, so as to provide accurate fuel control over the entire range.  Bodies for electrically operated valves shall be of the same type as the pneumatically operated, with electric actuators having the same operating characteristics as pneumatic valves.

2.05
INSTRUMENTATION


A.
General:  Provide instrumentation for monitoring and recording the required control system characteristics.  Instruments shall include the sensing elements, transmitters; electric or pneumatic connections, the receiving indicators, recorders and all other necessary components for a complete workable system.  Panel mounted instruments shall be flush mounted type, with the exception of the draft gages.  Specifications for locally mounted thermometers, pressure gages, meters and other miscellaneous items are covered in other sections of this specification.


B.
Pressure and Temperature Indicators:  Pressure and temperature indicators located on panels shall receive their signals from transmitters.  Do not run steam, fuel or water lines back to Panel Board.



1.
Pneumatic Pressure and Temperature Indicators:  Dial or vertical scale type with flush mounting type cases.  Furnish dial type with 6 inches diameter cast aluminum case, white metal dial with black figures and division.  Furnish vertical type, a minimum of 5 inches in height, steel encased with illuminated scales.  Accuracy of indicators shall be plus or minus one half of one per cent over full scale range, with scales selected to conform closely to the connected range.  Design gages to give absolute protection to the viewer from tube rupture, overpressure and corrosion.


C.
Multi-Point Temperature Indicator:  Distant reading, electric, multi-point, flush mounted type.  Provide instrument of the resistance bridge type, with the RTD as one leg of the bridge circuit.  Design unit for operation on 120 volt, AC service.  Calibrated accuracy of indicator shall be plus or minus one half of one percent over the total span.  Provide on the front of the instrument a multi-point selector switch with “Test” position for testing and adjusting instrument.  Provide instrument with the number of circuits indicated; single scale with a range of -40 degrees F. to 260 degrees F. and 6 inches scale length.  Instruments shall be a Honeywell Co. Series 105X211.  Provide primary elements of the RTD Type and all electrical wiring in conduits between the primary elements and the temperature indicators.


D.
Level Indicators:  Multi-point type, with illuminated scales, a minimum of 5 inches in height.  Group indicators in a single case of the flush mounting type, fabricated from bonderized steel.


E.
Draft Indicators:  Diaphragm type with nylon diaphragms, receiving their signals direct from the same tap as the draft controls.  Provide units with zero adjustment knob and three-way brass shut-off cocks.  Provide minimum 7-1/2 inches high scales with large pointers and individual illumination, enclosed in semi-flush type dust proof cases.


F.
Recorders:  Strip chart type with 4 inches rectilinear charts of either the roll or fold type; one inch per hour drive and continuous 30 day record.  Install recorders in pressed steel protective case with clear molded plastic door.



1.
Recorders designed for use with 12 inches round 24 hour charts may be submitted in lieu of strip chart recorders.  Mount recorder in die cast housing with hinged door and glass window.  Provide recorder complete with built-in integrators, clearly visible without opening case.  Drive recorder chart and integrator with a synchronous 120 volt, 60 cycle A.C. motor.  Provide each pen with a different color ink supply to record the measured medium.



2.
Furnish and deliver to the Facility Chief Engineer and ink pad, adjustable date stamp, Facility name stamp and a stamp with the name of each recording instrument.  Provide recorders with long term ink supply to each pen, similar to Esterbrook pen and ink supply.  In addition, furnish and deliver twenty (20) 30 day strip charts or 500 round charts for each recorder.



3.
Provide the following information stamped on a metal tag for each flow recorder:





Meter Serial No.





Model No.





Actual Orifice Bore





Actual Pipe I.D.





Differential Range of Transmitter
“H20 Dry”










“H20 Wet”





Differential



Static Range psia





Chart Range





Integrator Multiplier





Pressure Range





Temperature Range, etc.



4.
Include an indicator on the boiler steam flow, air flow and flue gas temperature recorder.  Provide indicators with full size pointers and scales, showing the instantaneous boiler loading.



5.
Integrators may be incorporated with the recorder or mounted separately.  Design integrators for totalizing flow measurements to six figures, with a standard multiplying factor in units of ten.  Flow measurement shall read in standard units, ie, gals., lbs., cu. ft., as required.


G.
Primary Elements:



1.
Temperature Sensing Elements:  Gas filled bulb type.  Provide separable stainless steel wells for elements inserted in pipes or tanks.  Flue gas exit temperature measuring element shall be an averaging type with electric resistance, gas or mercury filled detector.



2.
Pressure Sensing Elements:  Diaphragm, bellows or bourdon type, depending on operating pressure.



3.
Flow Sensing Elements:  Differential pressure type, with square root extraction.




a.
Orifice Plate for Steam Flow:  Size for the capacity of the boiler, within a Beta Ratio of .55 to .70.  Provide element of thin plate, sharp edge orifice type fabricated of Type 316 stainless steel, installed in 300 lb. forged steel orifice flanges.




b.
Area or Target Type Meters:  Use of fuel oil measurement, with flow calibrated to an accuracy of plus or minus 2% of flow range span.  Provide 250 psi cast iron casing with stainless steel operating parts.




c.
Level Sensing Devices:  Diaphragm, bellows, ring balance, bourdon tube or displacement type, as required by the pressure and the service.




d.
Level Sensing Elements for Fuel Oil Tank Indicator:  Bubble type with 3/4 inch bubble pipe, tank entering fitting and air bell, as manufactured by Hersey Products, Inc., or tank mounted level transmitter, similar to Bailey Meter Co. Type LK.  Protect instruments located outdoors on top of tanks as required.


H.
Transmitters:



1.
Mount as closer to measuring source as practical, enclosed in splash proof housings with removable covers.  All transmitters shall have an accuracy of within plus or minus 1% of the top range value.



2.
Pneumatic Transmitters:  Provide complete with air set and capped tubing connections for installation of input and output signal gages.



3.
Electronic Transmitters:  Provide complete with solid state components with output signal in the milliampere range.


I.
Annunciator:  Provide panel of the universal type suitable for operation, with either a normally open or normally closed trouble contact, by the removal of a jumper of similar device.  Nameplates shall be back lighted, marked as indicated.  Spare nameplates shall be supplied blank.  Provide spare nameplates internally complete with trouble contacts and lights ready for external connections.  Provide a test push button.  Design equipment for operation on 120 volt, 60 cycle, 3 phase service.  Panel shall be Panalarm Annunciator Series 10, Model 11, as manufactured by Scam Instrument Corp.  Provide sequence as follows:



1.
Closing (or opening) of trouble contact shall sound audible alarm and back lighted nameplate shall flash signal.



2.
Operation of silencing button shall silence audible alarm and back lighted nameplate shall remain on.



3.
When trouble contacts are restored to normal, back lighted nameplate will go off.



4.
Following silencing of audible alarm, annunciator shall permit other trouble contacts to signal in their alarm, without disturbing the signals or messages already established on the board.



5.
Provide necessary devices required to actuate the annunciator signals.


J.
Smoke Indicators and Alarms:



1.
Provide a smoke indicating system in the breeching outlet of each boiler and a smoke recording system in the main breeching.  Provide each system complete with a light source, photo tube unit and indicator or recorder.  Connect the alarm circuit for each boiler to master panel annunciator.



2.
Firmly support light source and photo tube to insure structural stability and to permit permanent and proper alignment of equipment.  Provide unit of hinged type construction, so as to be able to swing lens clear for cleaning.  Provide light source consisting of a 100 watt commercial bulb installation, with optical lenses of strength as determined by the distance between photo tube and light source.



3.
Provide a piped air supply to all light sources and photo tubes used in pressurized boiler installations.  Make 1/2 inch pipe connections to the forced draft fan outlet and continue to light source and photo tube, to prevent fly ash buildup.  Make air connections in accordance with equipment manufacturer's recommendations.



4.
Provide red and green indicating lights for smoke indicators, mounted externally on the Indicator case to show the limit values of good operation.  Operate these signals by micro-switches, which shall also energize the annunciator.



5.
Record smoke density on the oxygen recorder and continuously record the smoke density graduated to the Ringleman Scale.


K.
Oxygen Analyzer and Recorder:



1.
Provide for each boiler an oxygen analyzing and recording system consisting of a paramagnetic type analyzer, gas sampling system and recorder.



2.
Analyzer Recorder:  Hays Magno-Therm Model 635-II, Bailey Meter Co. OA1510A with hydrogen generator.  Provide analyzer with a range of from 0 to 10% oxygen with meter readout and recorder trace, with an accuracy of 1% of full scale span.  Output to recorder shall be 0 to 5 millivolts, or 1 to 5 milliamps.



3.
Provide gas sampling piping to permit use of an Orsat Analyzer.



4.
Provide water supply piping and tubing to instrument complete with valves, water legs, drain piping and funnel.  Arrange piping to prevent clogging and install plugged tees in place of elbows.



5.
Recorder shall record signal from analyzer.  Provide uniform chart graduations for 0 to 10%, with an accuracy within 0.5% of full range span.  Analyzer shall transmit a signal to the recorder and to the Oxygen Controller.



6.
Sampling System:  Provide system complete with a ceramic filter probe water ejector sample pump fabricated of Type 316 stainless steel, a water separator, moisture scrubber, water pressure regulator, constant pressure regulator, moisture trap and rotameter.  Provide pyrex glass sampling pipe from probe to ejector; remaining piping shall be polyvinylchloride or polypropylene.  Sample delivery shall be at a rate of 30 cfh.


L.
Electric Clock:  Provide 8” diameter clock, designed for flush panel mounting, complete with white dial face, black figures and red sweep hand, similar to Edwards Type 1960.

FURNISH ONE OF THE FOLLOWING PORTABLE GAS ANALYZERS IN PARAGRAPH BELOW.

M.
Portable Gas Analyzer:



1.
Furnish and deliver to the Facility Chief Engineer, a portable Orsat Type gas analyzer for measuring the percentage of CO2, CO and 02 in the flue gas, with a range of 0 to 20% with 0.2 graduations.  Analyzer shall be Hays Corp. Series 621 Orsat, Engineers Model.  Include the following reagents with the analyzer:





Two - 6 oz. bottles of Carbon Dioxide Absorber.





Two - 6 oz. bottles of Carbon Monoxide Absorber.





Two - 6 oz. bottles of Oxygen Absorber.



2.
Furnish and deliver to the Facility Chief Engineer, a Backarch Industrial Instruments Co., Fyrite Duplex Gas Analyzer Kit, Code 10-5020.  Kit shall include the following:





One Carbon Dioxide Indicator 0-20% CO2.





One Oxygen Indicator 0-21% 02.





One Gas Sampling Kit.





One Metal Carrying Case.





One extra C02 refill package, Code 10-5056.





One extra 02 refill package, Code 10-5059.


N.
Gage Testing Set:



1.
Furnish and deliver to the Facility chief Engineer one dead weight gage testing set.  Include weights to test gages up to 500 psig, in increments of 5 psig.  Apparatus shall be complete with a main pump cylinder with screw plunger, and a cylinder with plunger and platform for the weights.  Include suitable connection gages to be tested.  Fill apparatus with a light mineral oil and provide means for adding or draining the oil.  Provide a cap for the dead weight plunger outlet to prevent dust from reaching the oil when apparatus is not is use.  Furnish a complete set of operating instructions, a carrying case, necessary wrenches and five connection nipples with the apparatus.

2.06
PANEL BOARDS


A.
General:  Provide a master panel and individual boiler panels.


B.
Construction:  Furnish each panel as a fully enclosed cabinet, of all welded construction fabricated from a minimum of 3/16 inch steel plate with sufficient 1/4 inch x 2 inches bar stock reinforcement to assure flat external surfaces.  Round all corners to an approximate 3/4 inch radius.  Provide an enclosed back with double l/8 inch thick steel doors with triple latches, steel hinges, grip casement fasteners and rubber gaskets.  Mount panels on 6 inches high concrete bases.


C.
Painting:  Factory paint inside and outside panel surfaces with an enamel undercoat.  Paint outside surfaces with two coats of semi-gloss enamel, of color as directed.  Panel mounted gages, instruments, recorders, controllers and other panel mounted appurtenances shall be a contrasting color.


D.
Wiring:  Panels shall be completely factory wired and tested by the combustion control manufacturer.  Color code or properly identify wiring with metal tags, and neatly arrange wire in properly supported bundles in vertical and horizontal runs.  Include in each panel one convenience outlet for 120 volt 60 cycle service and one lamp receptacle outlet with switch.  Terminate all wiring in each panel at a common terminal strip.  Number all terminal strips and provide nameplates for easy identification.


E.
Piping and Tubing:  Panels shall be completely factory piped and tested by the combustion control manufacturer.  Provide each panel with a 1 inch minimum size air supply header with needle valve in each take off.  All pneumatic tubing shall be copper neatly arranged and properly supported.  Terminate all pneumatic tubing at a common junction.  Number all terminals for easy identification.  Provide steel piping for full pressure sensing usage such as draft gages and similar applications.


F.
Identification Plates:  Provide all instruments, controllers, pressure gages and miscellaneous items mounted on panel boards with individual engraved nameplates, a minimum of 3/4 inch by 2 inches in size.  Provide each individual section of panel with a minimum 3 inches by 8 inches nameplate.  Secure nameplates to panels with screws.

IF PANEL ILLUMINATION IS REQUIRED, INCLUDE THE FOLLOWING PARAGRAPH.

G.
Lighting:  Provide illumination canopy as an integral part of panel boards.  Paint outside surfaces of canopy as specified for outside cabinet surfaces.  Finish underside of canopy with one coat of enamel undercoat and two coats of white enamel.  Provide canopy complete with fluorescent lighting fixtures and plexiglass or acrylic diffusers as approved.  Mount toggle switches for control of canopy lighting on one end or front of each panel.

2.07
FEEDWATER LEVEL CONTROL SYSTEM


A.
Provide a dual element feed water level control system for each boiler.  Steam flow transmitter shall send a signal to a controller, which will activate the feed water valve to a position that is directly proportional to the steam flow.  Drum level transmitter shall send any variation from the drum level set point to the controller.  The variation signal, which is proportional to drum level, shall combine with the steam flow signal and biases the final output of the controller to effectively reset the drum control to the set point.  Control station shall have set point, proportional band reset adjustment and auto-manual station.


B.
Feedwater Flow Control System shall maintain the water in the boiler drum within plus or minus one inch of normal operating level, exclusive of excessive shrink or swell.  Provide a pneumatic or electronically operated system, within the same control range as the combustion controls.

2.08
FEEDWATER PRESSURE CONTROL SYSTEM


A.
Provide a pressure control system for the main feedwater header consisting of a remote pressure transmitter, automatic-manual station, controllers and by-pass type excess pressure control valves.


B.
Feed Pressure Control Valves:  Air-operated, by-pass type; excess pressure control type of size and capacity as indicated on drawings.  Refer to Section entitled “Valves”, Article captioned “Pneumatically Activated Control Valves” for valves.


C.
Remote Control Station:  Control feedwater header pressure, either automatically or manually, by means of a remote control station mounted on Master Panel.


D.
Provide an internal transfer valve, to permit substitution of manual pneumatic loading pressure in place of controller loading pressure.


E.
Low Pressure Switch:  Provide a low feedwater header pressure switch to signal an alarm and register on main boiler panel annunciator, when pressure drops below minimum required for safe operation.  Provide switch similar to Mercoid Corp. No. DA-31-153-R9 with an adjustable range of 10 to 300 psig.

PART 3   EXECUTION

3.01
INSTALLATION


A.
General:  Provide a fully automatic combustion control and instrumentation system, complete with all controls, instruments, panel boards and miscellaneous items required to include the following system functions:



1.
Maintain constant steam header pressure.



2.
Monitor combustion process and plant systems.



3.
Control fuel and air flow.


B.
Piping:



1.
Size all pipe and tubing, to allow for the transmission and accurate recording of the indicated quantity of either draft or pressure.  Provide the following minimum pipe sizes:




a.
Air Signal Piping:  1/4 inch O.D tubing.




b.
Air Supply Piping Up to and Including 3 Take Offs:  1/2 inch O.D. tubing.




c.
Air Signal Piping, 4 or More Take Offs:  l inch O.D. tubing.




d.
Boiler Draft Connections:  1 inch I.P.S.




e.
Pressure Connections:  1/2 inch I.P.S



2.
Install steel pipe with screwed connections for draft, flue gas, steam, water or oil piping to the transmitter.  Install plugged cross fittings in place of elbows in all draft and flue gas piping.



3.
Pneumatic Supply and Signal Tubing:




a.
Concealed:  Type L soft annealed copper tubing with brass or bronze flare type compression fittings, or bronze or copper solder fittings and Type 1 (50/50) solder.




b.
Exposed:  Type L hard temper copper tubing with bronze or copper solder fittings and Type 1 (50/50) solder. 



4.
Install a globe valve between the source and transmitter or indicator, for pressure and draft connections.



5.
Rack and secure all pipe and tubing.  Support individual tubing runs, capillaries or groups of same in light weight aluminum channels or cable trays with covers.  Submit arrangement and routing of all tubing and capillaries for approval.



6.
Color code all tubing runs (copper tubing and iron piping).  Provide coding consisting of 1/2 inch wide painted or colored tape bands extending around tubing.  Locate bands two inches from each instrument and each terminal fitting, tee or multiple connection fitting.  Attach printed identification labels to each control panel.  Provide identification colors for the services listed as follows:

	SERVICE
	COLOR

	Air Supply
	Red

	Alarm
	Green

	Controlled
	Yellow

	Readout
	Blue

	Seal
	Purple

	Set
	Black

	Transmitted
	Orange

	All others
	Natural

	
	




7.
Wiring:




a.
Provide all electrical wiring, conduits and appurtenances from power source left by others, to the control panels, boilers and remote controls.

3.02
FIELD QUALITY CONTROL


A.
Manufacturer's Supervision:

FILL IN BLANK SPACE IN SUBPARAGRAPH BELOW.


1.
Provide for the services of a qualified field service engineer, in the employ of the controls system manufacturer, for a minimum of             working days, of eight hours each day, excluding travel time.  Field service engineer shall supervise installation, calibration and start-up of all controls and instrumentation.  Include the servicing of controls and instruments of various manufacturer's in this contract.



2.
The control manufacturer's field service engineer shall report the time he arrives and the time he leaves each day to the Director's Representative, for time keeping purposes.



3.
If, at the time of the completion of the controls installation, any portion of the time contracted for remains unused, all unused time shall be credited to the Facility and added to the service contract time.  If additional time is required beyond the contract time, it will be paid for by the Contractor, without additional cost to the State.



4.
The field service engineer's final calibration data for each boiler, including air flow readings, flue gas analysis, fuel flow readings, valve signal or position, controller readings and set point, etc., for at least three boiler ratings, shall be submitted to the Director before the final boiler testing.


B.
Manufacturer's Service and Instructions:



1.
Provide for service, to be performed by a qualified field service engineer in the employ of the controls system manufacturer, for all controls and instruments associated with the control systems.  In addition, provide the services of an aforementioned controls system manufacturer's field service engineer, for the instruction of State Personnel.  This contract for service and instruction is a separate contract, independent of the supervision contract.

FILL IN BLANK SPACE IN SUBPARAGRAPH BELOW.


2.
Service:  Furnish a total of ________ days service time, eight hours each day, not to exceed a total of three visits and not to include travel time.  The service time schedule shall be set up by the Facility and the controls manufacturer for the control systems, within a year after acceptance of the installation by the State.



3.
Instruction:  Upon completion of the installation, adjustment an operational testing of control systems, furnish a total of six days instruction time, eight hours each day, not exceed a total of three visits and not to include travel time.  Instruct Facility personnel, selected by the State in the operation and maintenance of the control systems.

3.03
PERFORMANCE


A.
Guarantee the following combustion control system performance requirements, provided the rate of changes does not exceed 20 percent of rated boiler capacity per minute:



1.
Provide automatic control of each boiler, over a load demand range of from 5 to 1.



2.
Regulate the combustion rate of each boiler, in accordance with the plant load, by maintaining the steam header pressure within plus or minus 1.0 percent of the set point.



3.
Maintain the furnace draft within plus or minus 0.50iwg of the set point.



4.
Maintain the total air supplied for combustion, during load range, within the limits of plus or minus 5 percent of optimum over the boiler load range.



5.
Provide for continuous automatic smooth and simultaneous operation of the boilers without tendency to hunt.

END OF SECTION
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