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1. Item Name: PROPULSION BOILERS - INSPECTION, CLEANING AND REPAIR

2. Scope of Work:
2.1  Location of Work: Boiler Space and Contractor's machine shop.


2.2  Identification: Port and Starboard Boilers



Manufacturer - Model/type___________________



Serial No.______________________


2.3  Intent: Inspect, clean, and repair the ship's boilers, attachments, accessories, brickwork, and mountings. 

3. Work Description:
3.1  COTR shall approve (or disapprove) use of a specific boiler repair contractor during the Pre-award Survey and prior to starting work.

CHECK POINT – (Subcontractor)

3.1.1  COTR approve (or disapprove) Subcontractor.

3.1.2  Verify to COTR availability of approved Subcontractor during Pre-award   Survey and prior to starting work. 

3.2  BOILER AND STEAM PIPING INSPECTION: Make all removals and restorations, rig and unrig staging, provide and operate testing equipment, supply all services and assistance and effect a complete annual inspection of the ship's boilers and steam lines in full accordance with all regulatory body requirements.

3.2.1  Remove all boiler access and/or inspection doors and expose all boiler handhole plates, tubes, superheaters, economizers and boiler sliding feet.

3.2.2  Remove the boiler safety valves and hard blank the resulting open ends of both piping and valves. Store the safety valves in a secure, safe area. Upon completion of all hydrostatic testing, re‑install the safety valves in their original locations using new gaskets and fasteners, reconnect the hand relieving gear and leave in a ready for service condition.

3.2.3  Isolate all combustion control and feed water control valves, at the boiler to prevent damage to same by the hydrostatic test pressures. Upon completion of all hydrostatic testing, restore to normal, ready for use, condition.

CHECK POINT (Hydrostatic Test)

3.2.4  Remove all flanged joint lagging pads, exposing the gasketed joints, on all main steam lines extending from the boilers to the turbine driven (a) main propulsion units and (b) generators. Provide, install, and later remove blanks installed on the first pipe flange off each unit. Install gags and blanks as required and hydrostatically test all boilers and main steam lines as required by all pertinent regulatory bodies. Locate and mark all leaks and defects. If asbestos insulation is suspected the contractor is to bid the cost of asbestos testing, removal, and disposal in accordance with local state and federal regulations.

3.2.5  After repairs to other boiler components as may be authorized, all boilers and main steam lines shall be subjected to a final hydrostatic test, or tests, as indicated in paragraph 3.1.4 above, to prove tight. 

3.2.6  All hydrostatic tests shall be performed using contractor furnished water of feed water quality.

3.2.7  Replace all flange gaskets in way of blanks and/or removals and dress up gasket landings. Replace all missing dogs and fasteners. Threaded fasteners to be ASTM B-16.

NOTE: 150% Working Pressure Hydrostatic Test shall require the replacement of ALL handhole and manhole gaskets upon completion of testing. After all handhole and manhole gaskets have been replaced, the boilers shall be proven tight under a 100 percent working pressure hydrostatic test.

3.2.8  All new threaded fasteners shall be ASTM B-16.

3.2.9  Inspections and pressure tests shall be accomplished as per schedule predetermined by COTR, regulatory bodies, and contractor.

3.2.10  After completion of all examinations, tests, replacements and restorations, reassemble the boiler and prove all boilers and tested steam lines in good order under operating conditions. Contractor to provide USCG licensed and certified personnel to raise steam to design pressure.

SPECIFICATION PREPARER INSERT BOILERS TO BE DEALT WITH, THEIR WORKING PRESSURES, AND TEST PRESSURES.

3.3  MAIN BOILER MOUNTINGS (REGULATORY BODY SURVEY): Make all removals and restorations, rig and unrig staging, provide and operate testing equipment, supply all services and assistance and effect a complete inspection of the ship's boiler mountings in full accordance with all regulatory body requirements.

3.3.1  Remove lagging pads and store same in a safe location. Upon completion of the work specified, re‑install the pads in their original location. Open up the principal main boiler mountings (valves) on each boiler, except safety valves, for examination by regulatory bodies and COTR.

3.3.2  The following valves are considered principal boiler mountings and, if fitted, (variance of terminology between boiler manufacturers not withstanding) shall be dealt with as specified herein.

SPECIFICATION PREPARER INSERT BOILERS TO BE DEALT WITH, THEIR WORKING PRESSURES, AND LISTING THE SPECIFIC SIZE AND QUANTITY OF BOILER MOUNTINGS.

a. Main feed stop

b. Main feed check

c. Auxiliary feed stop

d. Auxiliary feed check

e. Main steam stop

f. Auxiliary steam stop

g. Steam valve to soot blower

h. Drum vent

i. Drum gage

j. Water sample valve

k. Chemical feed valve

l. Surface blow valve

m. Master steam valve (combustion control)

n. Water column gage cocks and drains

o. Eye shut‑off valves

p. Water level alarm shut‑off valve

q. Water regulator shut‑off valve

r. Superheater vents

s. Superheater drains

t. Superheater steam to atmosphere

u. Superheater gage

v. Boiler header drains

w. Bottom blow valves (all)

x. Economizer vent

y. Economizer drain

z. Economizer inlet

aa. Economizer outlet

bb. Economizer by‑pass

cc. Main steam drain

dd. Main steam by‑pass

ee. Combustion Control Isolation Valves (Steam Pressure/Steam Flow)

ff. Feed water Control Isolation Valves (Feed Flow/Feed Pressure)

3.3.3  Open, unpack and clean all valves free of all foreign matter. Dress all gasket surfaces, using hand tools, to remove burrs. Clean and polish the stem in way of packing. All seats and discs shall be ground in and/or machined and lapped to obtain a 360 degree continuous contact.

CHECK POINT - (Blue Contact/Visual Inspection Liquid Penetrant Inspection)

3.3.4  Verify contact using the blueing method. For gate valves, transfer line shall not exceed 3/16 inch in width and shall appear within the lower 75 percent of the gate seating surface. For globe valves, transfer line shall not exceed 1/16 inch in width. Blueing shall be witnessed by the COTR and the Regulatory Bodies. Record and submit conditions and defects found. 

3.3.5  Mechanically clean valve exteriors to bare metal. Prepared valves shall be coated with high temperature, low emissivity, aluminum paint.

3.3.6  On completion of all repairs, valves shall be closed up by using new packing and jointing material and new ASTM B-16 threaded fasteners. All removals required to accomplish the work shall be reinstalled as original.

3.3.7  Using contractor furnished feed water of not less than 70 degrees, nor more than 110 degrees Fahrenheit, apply a working pressure hydrostatic test on the boiler and prove all contractor work to be tight to the satisfaction of the COTR and the regulatory bodies.

CHECK POINT - (Hydrostatic Test)

3.3.8  Upon acceptance of the hydrostatic test by the COTR and the Regulatory Bodies, install new lagging and insulation, including removable pads, where missing, damaged, removed or disturbed as a result of the work required by this item. (Location, size, length, type of material)

3.4  MAIN BOILER MOUNTINGS INSPECTION AND REPAIR: Make all removals and restorations, rig and unrig staging, provide and operate testing equipment, supply all services and assistance and effect a complete inspection of the ship's boiler mountings in full accordance with all regulatory body requirements.


3.4.1  The contractor shall provide qualified personnel and material to accomplish the requirements of this work item to the below listed valves (variances in terminology between boiler manufacturers not withstanding):

SPECIFICATION PREPARER INSERT BOILERS TO BE DEALT WITH, THEIR WORKING PRESSURES, AND LISTING THE SPECIFIC SIZE AND QUANTITY OF BOILER MOUNTINGS.

a. Main feed stop

b. Main feed check

c. Auxiliary feed stop

d. Auxiliary feed check

e. Main steam stop

f. Auxiliary steam stop

g. Steam valve to soot blower

h. Drum vent

i. Drum gage

j. Water sample valve

k. Chemical feed valve

l. Surface blow valve

m. Master steam valve (combustion control)

n. Water column gage cocks and drains

o. Eye shut‑off valves

p. Water level alarm shut‑off valve

q. Water regulator shut‑off valve

r. Superheater vents

s. Superheater drains

t. Superheater steam to atmosphere

u. Superheater gage

v. Boiler header drains

w. Bottom blow valves (all)

x. Economizer vent

y. Economizer drain

z. Economizer inlet

aa. Economizer outlet

bb. Economizer by‑pass

cc. Main steam drain

dd. Main steam by‑pass

3.4.2  Disconnect valves, mark/label all valves removed to insure correct location for reinstallation and convey to Contractor's shop for repairs. Hard blank all openings as a result of removals to prevent contamination. Work shall be accomplished such that normal ship operations may be maintained. Match mark valve parts for re-assembly. Completely disassemble, clean and examine all valve parts for defects in the presence of the COTR and Regulatory Bodies. Submit a condition report listing all parts requiring repair that are beyond the scope of this item and those that require replacement, these items will be the subject of a Change Order.

CHECK POINT - (Blue Contact/Visual Inspection Liquid Penetrant Inspection)

3.4.4  Repair valves as follows: 

3.4.4.1
 Straighten stems to within 0.002 inch total indicator reading. Polish stem to a 32 Root‑Mean‑Square (RMS) finish in way of packing surface and remove raised edges and foreign matter. Chase and tap exposed threaded areas. Dress and true gasket mating surfaces.

3.4.4.2  Machine, grind or lap and spot‑in gate to seat or disc to seat to obtain a 360 degree continuous contact.

3.4.4.3  Verify contact using the blueing method. For gate valves transfer line shall not exceed 3/16 inch in width and shall appear within the lower 75 percent of the gate seating surface. For globe valves, transfer line shall not exceed 1/16 inch in width.

3.4.5  Reassemble valves installing new gaskets, fasteners and packing in accordance with manufacturer's specifications.

3.4.6 The contractor shall mechanically clean valves to bare metal. Paint prepared valves with High Temperature, low emissivity aluminum paint.

CHECK POINT (Hydrostatic Test)

3.4.7  Return valves to ship, remove all blanks and reinstall in respective original locations with new gaskets and heat treated fasteners. The grade of fasteners used shall meet the requirements of the USCG and ABS for the temperatures and pressures involved. Clean and refinish flanges as required. Hydrostatically test the boiler as required by the regulatory bodies and prove boiler mountings tight. Correct any deficiencies found in the contractor's work.

SPECIFICATION PREPARER INSERT BOILERS TO BE DEALT WITH, THEIR WORKING PRESSURES, AND LISTING THE SPECIFIC SIZE AND QUANTITY OF BOILER MOUNTINGS.

3.4.8  The contractor shall install new lagging and insulation, including removable pads, where missing, damaged, removed or disturbed as a result of work required by this item.

3.5  COTR shall approve (or disapprove) use of a specific safety valve repair contractor   during Pre-award Survey and prior to starting work.

3.5.1  MAIN BOILER SAFETY VALVES - INSPECTION AND REPAIR: Make all removals and restorations, rig and unrig staging, provide and operate testing equipment, supply all services and assistance and effect a complete inspection of the ship's boiler safety valves in full accordance with all regulatory body requirements.

3.5.2  Remove steam drum and superheater safety valves from their installed position on boiler. Provide and install temporary blanks on boiler flanges.

CHECK POINT - (Visual Inspection - Live Steam Test)

3.5.3  Deliver the safety valves to a repair facility acceptable to the regulatory bodies. Dismantle the valves completely for inspection COTR. Machine the valve seat and disc; lap disc and seat as per Manufacturer's recommendations. Replace with new thermal discs where applicable.

3.5.4  When directed by the COTR, reassemble the valves, using new gaskets, packing and ASTM B-16 threaded fasteners. All replacement parts used shall be Original Equipment Manufacturer's parts.

3.5.5  Shop test safety valves using live steam in the presence of the regulatory bodies and COTR. Ensure proper lifting and blow down pressures. Prove valves do not leak-by. Correct all defects in Contractor's work.

3.5.6  Each repaired and/or overhauled safety valve shall have a corrosion resistant nameplate securely attached thereto; this nameplate shall show the name and address of the repairing agency, date of repair, regulatory body inspector's initials, plus the official stamp.

3.5.7  After satisfactory completion of shop test, deliver valves to ship; remove temporary blanks and install valves using new ASTM B-16 threaded fasteners and suitable gaskets for the intended service.

CHECKPOINT - (Hydrostatic Test)

3.5.8  Provide feed water to fill the boiler and hydrostatically test to 100% working pressure to prove the safety valves tight. Acceptance Criteria: Bone Dry.

SPECIFICATION PREPARER INSERT BOILERS TO BE DEALT WITH AND THEIR WORKING PRESSURES.
CHECK POINT - (Set Safety Valves) 

3.5.9  Provide USCG licensed and certified personnel to raise steam to design pressure. Provide the service of a qualified person to assist the regulatory body inspector to set and seal safety valves.

3.6  MAIN BOILER WATERSIDE CLEANING: Make all removals and restorations, rig and unrig staging, provide and operate cleaning equipment, supply all services and assistance and effect a complete cleaning of the ship's boiler watersides.

CHECK POINT - (Hydrostatic Test)

3.6.1  Provide feed water to completely fill the boilers. Provide hydro pump and hydrostatically test boilers to working pressure, taking care not to lift the safety valves.

SPECIFICATION PREPARER INSERT BOILERS TO BE DEALT WITH AND THEIR WORKING PRESSURES.
3.6.2  Furnish and install all required blanks and equipment to perform the hydrostatic tests. Locate and mark any leaks throughout boilers. Each boiler hydro is to be witnessed by the COTR and the regulatory body surveyors. A report of the conditions found is to be given to the COTR at the completion of the first hydrostatic test.

3.6.3  Remove all header access doors, inner and outer, to include the side wall, upper and lower rear wall and front wall, as applicable. Remove all handhole plates and manhole plates to gain access to the boiler watersides. Clean and inspect all seating and landing areas. Mark all internals as to their location within each boiler. Remove, wire brush clean and store all steam drum internals, including the desuperheaters. Remove only non welded economizer handhole plates.

3.6.3.1 Power wire brush (cup wire brush) clean all handhole seats (headers), manhole seats (drums), and handhole and manhole plates to remove all traces of scale and gasket material.

3.6.3.2  Chase all threads on hand hole plates and manhole plates. Coat threads with high temp. anti seize compound. Store plates, dogs, and nuts in a secure area. Contractor is to provide all required gaskets for reinstallation.

CHECK POINT - (High Pressure Washing)

3.6.4  High pressure water jet boiler watersides using a minimum pressure of 10,000 psi at the pump and a minimum of 7,000 psi at the nozzle. The drop rate of the nozzle is not to exceed one foot per second. The path of the water jet high pressure hose is to be secured to all traffic with signs posted warning "Do Not Enter. Danger Extremely High Pressure Hose". The entire length of the high pressure hose is to be maintained leak free during the entire performance of this work item. The boiler watersides include all boiler and superheater tubes, with the exception of the economizer and the desuperheater tubes. "Fan jet" drums and headers, handhole and handhole landings. Work shall be witnessed by the COTR.

3.6.4.1  Clean is considered full nozzle penetration for the entire length of each tube. Proper drop rate indicated by broad streaking is the acceptance criteria.

3.6.4.2 The solution used for jet cleaning shall consist of one pound of Sodium Nitrate for each 100 gallons of water used, to be mixed at the pump.

3.6.5  Provide pump and all equipment to properly dispose of cleaning solution in accordance with Federal, State and Local regulations. Solution shall not be allowed to drain to the bilge, but rather shall be pumped out of the boiler and off of the ship in one operation. Note: All controllers and machinery below or adjacent to the boilers are to be covered and suitably protected from water damage.

CHECK POINT - (Visual Inspection)

3.6.6  Blow dry all tubes, drums, and headers to remove all moisture. Remove all pockets of water by using clean rags. Inspect all surfaces for proper cleaning. All work shall be inspected and approved by the COTR.

3.6.7  Reinstall all drum internals, including the desuperheater. Allow for the replacement of 20 welded studs and nuts per boiler (carbon steel only) used in attaching the internals.

3.6.8  Desuperheater is to be installed with new gaskets and ASTM B-16 threaded fasteners.

CHECK POINT - (Hydrostatic Test)

3.6.9  Disconnect the desuperheater inlet and outlet on the outside of the boilers at the first accessible flange and hard blank. Install a new flexitallic gasket on both sides of each blank. Using gage connections or other available means, fill desuperheater and hydrostatically test to 150 PSI. Inspect desuperheater flanges inside the drums. This test is to be witnessed and approved by the COTR.

3.6.10  Upon completion of successful hydrostatic test, remove blanks and remake the flanges with a new flexitallic gasket in each flange.

3.6.11 Reinstall all manholes and handholes with new gaskets.

CHECK POINT - (Hydrostatic Test)

3.6.12  Ensure that the desuperheater is cut back into the boiler circuit and perform a second hydrostatic test, using contractor supplied boiler feed water at 70 degrees fahrenheit. Fill boilers and hydrostatically test to working pressure to ensure a tight boiler. During testing, make up any leaking handhole/manholes. Acceptance criteria is "BONE DRY". The hydrostatic test shall be witnessed and accepted by the COTR. The contractor is responsible for all leaks associated with the performance of this item.

SPECIFICATION PREPARER INSERT BOILERS TO BE DEALT WITH AND THEIR WORKING PRESSURES.
3.6.13 Reinstall all access doors. Survey and provide number of dogs, nuts and bolts for renewal. Use all new gaskets of the Tad Pole type or equal.

CHECK POINT - (Operational Test)

3.6.14  Perform an operational test during boiler light‑off to prove the boiler casing to be air tight. Test shall be witnessed and accepted by the COTR.

3.7  MAIN BOILER FIRESIDE CLEANING: Make all removals and restorations, rig and unrig staging, provide and operate cleaning equipment, supply all services and assistance and effect a complete cleaning of the ship's boiler firesides.

3.7.1  Contractor shall provide adequate temporary, watertight, portable lighting, ventilation and necessary staging in all spaces/voids of the boiler being cleaned, for the entire performance of this item. All lighting, ventilation and associated cords, plugs and receptacle shall be of the three wire internally grounded type, in safe working condition.

3.7.2  Remove boiler inspection and access doors and burner registers for access to the firesides and to expose all economizer elements, generator tubes, screen tubes, superheater loop end, furnaces, uptakes and air heaters where installed.

3.7.3  Contractor shall start cleaning from the top of the stack working down. Cleaning shall include the rain gutter and the associated rain gutter drain piping, from rain gutter to the bilges.

3.7.3.1  Fireside cleaning involves, uptakes, economizers, superheater tubes, generating tubes, wind boxes, the area over the soot boxes, vestibules, forced draft blower ducts, casing pockets, and the inner casing under the boiler.

CHECKPOINT - (Visual Inspection)

3.7.3.2  Cleaning shall be accomplished only by mechanical means employing wire brushes, air lances and industrial vacuum cleaners. Remove all soot, slag and carbon deposits from the areas referenced in paragraphs 2 and 3. Also, dispose of soot and debris from ridges resulting from fireside cleaning. Leave all areas thoroughly cleaned. All work shall be inspected and accepted by the COTR.

3.7.3.3  The contractor shall develop appropriate means for soot containment to prevent accumulation of soot in the fireroom, on or in electrical controllers and to prevent the tracking of soot throughout the vessel, etc.. All soot and debris accumulated in the performance of this work item shall be removed from the ship on a daily basis and disposed of in accordance with Federal, State and Local regulations.

3.7.3.4  Contractor shall exercise caution during the cleaning of the firesides that tools with sharp points or sharp edges that will damage tubes must not be used.

3.7.4  Upon completion and acceptance of the firesides for cleanliness, all inspection and access doors and burner registers shall be reinstalled with new gaskets as original.. Survey and provide number of fasteners missing, to be replaced.

3.8  MAIN BOILER HAND HOLE LANDING REPAIR: Make all removals and restorations, rig and unrig staging, provide and operate equipment, supply all services and assistance to perform the following repairs to designated boiler handhole and manhole landing areas:

3.8.1 Weld repair handhole landings (seats) using the vessel's boiler specific technical manual, grind out defects in the handhole and manhole landing areas, prepare surface for welding, weld up to manufacturer's specifications, resurface landing areas, NDT the welded landing areas and hydrostatically test boiler to prove work.

3.8.1.1  Contractor is to submit a copy of ABS and USCG approved welding procedures, including pre and post weld heat treating, and proposed testing procedures to USCG prior to starting work on this item. All welders are to be ABS/USCG certified and a copy of their certification is to be given to the COTR prior to the commencement of welding activities.

CHECK POINT - (VISUAL and NDT Inspection)

3.8.1.2  Repaired landing areas shall be NDT inspected. Submit a report of the NDT results to the COTR.

3.8.1.3  Repaired landing areas shall be gauged to ensure that the repaired landings meet the manufacturer's specifications. Submit a report to the COTR listing the landings repaired and the pre and post machining/grinding gaugings for each.

3.8.2  All machining of handhole and manhole landings shall be accomplished with special pantograph guided equipment designed for machining and grinding of handhole landings.

3.8.2.1  Repaired landing areas shall be inspected and approved by the COTR and the Regulatory Bodies prior to reinstallation of handhole and manhole plates.

CHECKPOINT - (Visual Inspection and Hydrostatic Test)

3.8.3  Handhole seats shall be resurfaced using NSTM Chapter 221, Boilers for guidance and in accordance with the boiler specific technical manual, resurface hand hole and manhole landing areas and hydrostatically test boiler. No welding required.

3.8.3.1  Resurfaced landing areas shall be gauged to ensure that the repaired landings meet the manufacturer's specifications. Submit a report to the COTR listing the landings repaired and the pre and post machining/grinding gaugings for each.

3.8.3.2  All machining of handhole and manhole landings shall be accomplished with special pantograph guided equipment designed for machining and grinding of handhole landings.

3.8.3.3  Resurfaced landing areas shall be inspected and approved by the COTR and the Regulatory Bodies prior to reinstallation of handhole and manhole plates.

SPECIFICATION PREPARER INSERT BOILERS TO BE DEALT WITH, THEIR WORKING PRESSURES, AND TEST PRESSURES.

3.8.4  Upon completion of repairs, re‑install all handhole and manhole plates with new gaskets. Perform a hydrostatic test of the boiler using contractor furnished feed water, 70 to 110 degrees fahrenheit, to prove all work to the Regulatory Bodies and the COTR..

3.8.4.1  The local ABS Surveyor/USCG Inspector shall determine hydrostatic test pressures, but at no time is the hydrostatic test pressure to exceed 150% of operating pressure.

3.8.4.2  For 150% hydrostatic tests, the entire boiler is to be isolated and blanked. Safety Valves shall be removed from the boiler and rigged to a safe storage location. Upon acceptance of the 150% hydro, all hand hole plate and manhole cover gaskets throughout the entire boiler are to be replaced with new gaskets and the safety valves re‑installed. The boiler is to be re-hydrostatically tested to 100% of operating pressure to prove all joints tight.

3.8.4.3  For all hydrostatic tests of less than 125%, all manhole covers and handhole plates are to be slugged up at test pressure. Safety valves shall be gagged prior to the boiler hydro and returned to a ready for use condition upon acceptance of the hydrostatic test by the Regulatory Bodies and the COTR.

3.8.4.4  Allowable leakage for all hydrostatic tests: None. All testing shall be witnessed by the COTR the ABS Surveyor and the USCG Inspector as applicable.

3.8.5  All debris resulting from this item shall be cleaned‑up and removed from the vessel on a daily basis.

3.9  PROPULSION BOILERS - REFRACTORY REPAIRS: Furnish all labor, material, special equipment, make all removals and restorations, remove and replace interferences, rig and unrig, stage and un-stage, make all disassembles and subsequent reassembles to accomplish this item. Dispose of removed refractory in accordance with Federal, State and Local regulations. NOTE: Non asbestos material of the same temperature and insulating value is to be substituted where asbestos material is called out in the prints.

SPECIFICATION PREPARER INSERT BOILERS TO BE DEALT WITH.
3.9.1  Cover switchboards, controllers and other equipment in the vicinity of the boilers to preclude entry of contaminants into the equipment. Covering is to be of a material heavy enough to withstand the industrial environment and keep the refractory dust from entering the equipment.

3.9.2  Remove the inner and outer casing access door/plates, from the boiler. Straighten all doors, clean all gasket surfaces and paint with two (2) coats of heat resistant, low emissivity, aluminum paint. Store doors in secure area. Remove all burners, safety shut off devices/assemblies and air registers. Mark each as to location and boiler. Convey to a dry, dust free area, cover and store. Hard blank all flanges left open in way of removals. Burners are to be reinstalled with new gaskets and studs upon completion of refractory work.

CHECK POINT - (Visual Inspection)

3.9.2.1  Chase threads on all studs on furnace door frames inner outer casing. Straighten all doorframes. Replace all deteriorated/missing studs and nuts with new of equal material. Deteriorated studs to be cut off and ground flush with the doorframes. All new studs to be welded to the doorframes. COTR to designate all studs to be replaced.

3.9.3  Remove in its entirety and replace with new, designated refractory, from brick outer face to inner casing, including all required brick, insulating brick, insulating block, burner tile, castable refractory, corbels, anchor bolts, washers, nuts and pads, and mortar. All refractory shall be installed in accordance with the latest revision of the manufacturer's refractory blueprint. Note: Boilers contain floor tubes. Extreme care is to be taken when removing corbels and bricks as to not damage the tubes or headers. Use of sharp or pointed tools is prohibited. All damage caused by the performance of this work is the contractor's responsibility.

3.9.3.1  Carry all removed material to scrap. Removed material shall be removed from the vessel on a daily basis and the area around the boiler maintained in a clean, safe condition.

3.9.4  Mechanically clean and paint all inner casing areas exposed by removals with 2 coats of heat resistant, low emissivity, aluminum paint. 

3.9.5  Remove all anchor bolts, clips and fasteners from burner plate (inner casing). Plug weld all holes for tile anchor bolts around burner openings.

3.9.6  Remove all dirt, dust and loose debris from brick pan and from all headers and drums, and in between all tubes in way of removed corbels. Any existing NI-chrome wire may be reused. Prior to reinstallation of refractory, paint the brick pan with 2 coats of heat resistant, low emissivity, aluminum paint.

CHECK POINT - (Visual Inspection and Ultrasonic Gauging)

3.9.7  Ultrasonically gauge floor tubes as required by ABS Surveyor.

3.9.8  Reinstall steel burner throat rings to burner plate. Align burner tile to burner throat ring with a minimum concentricity 1/16 of an inch and a maximum of 3/16 of an inch tile to throat ring. Mark burner plate for new anchor bolts. Drill new holes in burner plate for tile bolts. Tile to be "shaved" with a brick saw to achieve the proper concentricity. All nuts to be tightened snugly to prevent tile from dropping. Concentricity shall be witnessed and approved by the COTR.

3.9.9  Install new anchor pads for castable anchor clips and brick anchor bolts. In way of castable installation, wrap new anchor bolts with NI-chrome wire several times to produce a "chicken wire effect."

3.9.10  Install anchor brick in wall with new anchor bolts. Brick is to be cut with a brick saw and shaped as required to "tie" them in to the existing wall. Fire brick joints are to contain no ragged edges, such as would be found if brick were cut with a brick hammer.

CHECK POINT - (Visual Inspection)

3.9.11  Install castable refractory as necessary around burner tile. Air cure refractory for 24‑48 hours prior to light off. Upon completion of air curing of castable, loosen all tile bolts one/two flats of each nut. To be witnessed by the COTR.

3.9.12  Install furnace floor as original. Do not wash down finished installation with wet mortar. Wipe finished installation with a damp rag only. All expansion joints are to be filled with Styrofoam of the required thickness of the expansion joint.

3.9.13  Wrap NI-chrome wire or equivalent securely around tubes on all headers, giving the "chicken wire" effect, where castable refractory is being installed.

3.9.14  Install high temperature castable refractory on all corbels, copings and peeks in accordance with the manufacturer's bricking blueprint. Wooden forms will be required for the peaks and upper corbels. Castable pour is to be done in one operation from start to finish. Covering "overnight" with a wet cloth until the start of the next shift is prohibited.

3.9.15  Refractory installation shall be done to satisfaction of the COTR.

3.9.16  Remove all blank flanges and reinstall all burner assemblies, safety shut off devices, and air register assemblies, using new fasteners and flexitalic gaskets equal to existing. Reinstall all doors/access plates using new "tadpole" gaskets.

3.9.17  Operationally test the tightness of all mechanical joints during boiler light- off. All leaks of air, steam, and/or fuel oil associated with this work item are the responsibility of and shall be corrected by, the contractor.

3.10  PROPULSION BOILERS - TESTING DESUPERHEATER HEADERS AND PIPING: Make all removals and restorations, rig and unrig staging, provide and operate testing equipment, supply all services and assistance and effect a complete test of the boiler desuperheaters.

SPECIFICATION PREPARER INSERT BOILERS TO BE DEALT WITH.
3.10.1  Disconnect the external piping at the first accessible desuperheater header inlet and outlet flanged joints off the boiler. Install test flanges furnished by the contractor. Provide piping, valves, calibrated gauge, vent connection and pump as required for the hydrostatic test. Connect piping from pump to test flanges.

3.10.1.1  Remove the manhole cover from the boiler steam drum and remove drum internals as necessary in order that an observer may enter the inside of the drum to detect any leaks that may occur at the flanged or welded joints on the desuperheater piping during the conduct of the hydrostatic test.

CHECK POINT - (Hydrostatic Test)

3.10.1.2  The desuperheater piping shall be given a hydrostatic test of 150 psi. Build up pressure slowly in the desuperheater piping until a pressure of 150 psi is reached and secure pump. Hold pressure for sufficient period of time to permit the COTR and the regulatory bodies inside of the drum to inspect desuperheater header joints for leakage.

3.10.2  Upon completion of the hydrostatic tests, remove the test flanges and reassemble the external piping to the desuperheater inlet and outlet flanges using new gaskets and new fasteners. Tightness of these flange joints shall be determined when boiler is pressed up to check tightness to manhole cover.

3.10.3  Reinstall all internals. The COTR shall inspect and approve the reinstallation of the internals prior to the drum being closed. Reinstall manhole cover on boiler drum, centered in the manhole and in accordance with the manufacturer's instructions, using new gasket as original. Using contractor furnished feed water, press up boiler to working pressure and set‑up on the manhole cover in accordance with the manufacturer's instructions. The COTR and regulatory bodies shall witness the hydrostatic test.

Note: In all cases where the desuperheater flange joints are disturbed, extreme care shall be taken to ensure that the joints are tight after re-assembly. Leakage at the desuperheater joints inside of the boiler steam drum will cause loss of chemicals during operation.

4. Performance Criteria/Deliverables:
4.1  Written report of first and subsequent hydrostatic tests of boilers, steam lines, valves, mountings, and desuperheaters.

4.2  Written report of all valve disc and seat blue contact and dye penetrant inspections.

4.3  Written report of live steam test of boiler safety valves.

4.4  Regulatory body certification documents of boiler safety valves.

4.5  Written report of condition of boiler watersides before and after water washing. 

4.6  Written report of condition of boiler firesides before and after cleaning, paragraphs. .

4.7  Written report of handhole landings before and after repairs.

4.8  Written report of refractory condition before and after repairs.

4.9  Written report of all ultrasonic and other NDT inspections.

4.10  Written final report from the boiler manufacturer's technical representative which shall include detailed sketches denoting "as found" conditions and witnessed repairs.

5. References:
5.1 NOTE: SPECIFICATION PREPARER SHALL INSERT TITLE AND DRAWING NUMBER OF ALL APPROPRIATE BOILER TECHNICAL MANUALS AND DRAWINGS.

6. Notes: None
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