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SECTION 15051
BASIC REQUIREMENTS AND METHODS (BOILER PLANT)

SPEC WRITER NOTE: 

1.
Delete between //_____// if not applicable to project. Also delete any other item or paragraph not applicable and renumber the paragraphs.

2.
References to pressures in this section are gage pressure unless otherwise noted.

PART 1 ‑ GENERAL 

1.1 DESCRIPTION 

A.
This section applies to Division 15, boiler plant mechanical work. Boiler plant mechanical work is shown on "MP" series drawings.

B.
This section does not apply to plumbing or sanitary work.

C.
Work consists of //construction of new boiler plant in conjunction with construction of new medical center//construction of new boiler plant on a new site while existing plant remains in service//providing additional equipment to existing plant//phased replacement of existing equipment in existing boiler plant while the plant remains in service // replacement of existing equipment in existing boiler plant and provision of temporary boilers and equipment to service the medical center during construction.//

1.2 RELATED WORK

//A.
Section 01569, ASBESTOS ABATEMENT. //

B.
Section 13081, SEISMIC RESTRAINT REQUIREMENTS FOR NONSTRUCTURAL COMPONENTS.

C.
Section 15201, NOISE AND VIBRATION CONTROL (BOILER PLANT).

D.
Section 15250, INSULATION.

E.
Section 15339, BOILER PLANT PIPING SYSTEMS.

F.
Section 15606, LIQUID FUEL STORAGE SYSTEMS.

G.
Section 15607, UNDERGROUND FUEL TANK REMOVAL.

H.
Section 15614, BOILER BREECHINGS AND STACKS.

I.
Section 15622, FIRE TUBE STEAM BOILERS AND ACCESSORIES.

J.
Section 15623, FLEX-TUBE MULTI-PASS WATER TUBE STEAM BOILERS AND ACCESSORIES.

K.
Section 15624, D-TYPE WATER TUBE STEAM BOILERS AND ACCESSORIES.

L.
Section 15625, BOILER PLANT MECHANICAL EQUIPMENT.

M.
Section 15901, CONTROLS AND INSTRUMENTATION (BOILER PLANT).

N.
Section l599l, DEMONSTRATIONS AND TESTS (BOILER PLANT).

O.
Section 16640, CATHODIC PROTECTION (BOILER PLANT/OUTSIDE STEAM DISTRIBUTION).

1.3 QUALITY ASSURANCE 

A.
The boiler plant mechanical, electrical and associated systems shall be safe, reliable, efficient, durable, easily and safely operable and maintainable, easily and safely accessible, and in compliance with applicable codes as specified. The systems shall be comprised of high quality industrial-class products of manufacturers that are experienced specialists in the required product lines. All construction firms and personnel shall be experienced and qualified specialists in high pressure steam boiler plant construction. 
B.
Product Quality:
1.
Each item furnished shall be the product of a manufacturer who regularly and currently produces the item specified.

2.
The design, model and size of each item shall have been in satisfactory and efficient operation on at least three installations for approximately three years. However, digital electronics devices, software and systems such as controls, instruments, computer work station, shall be the current generation of technology and basic design that has a proven satisfactory service record of at least three years.

3.
There shall be permanent service organizations, authorized and trained by manufacturers of the equipment supplied, located within 100 miles of the project. These organizations shall come to the site and provide acceptable service to restore operations within four hours of receipt of notification by phone, e-mail or fax in event of an emergency, such as the shut-down of equipment; or within 24 hours in a non-emergency. Submit names, mail and e-mail addresses and phone numbers of service organizations providing service under these conditions for (as applicable to the project): burners, burner control systems, boiler control systems, pumps, critical instrumentation, computer workstation and programming.

4.
Refer to Section 15901, CONTROLS AND INSTRUMENTATION (BOILER PLANT), for quality assurance requirements for computer workstation software.

5.
All items furnished shall be free from defects that would adversely affect the performance, maintainability and appearance of individual components and overall assembly.

6.
Conform to codes and standards as required by the specifications. Conform to local codes, if required by local authorities such as the natural gas supplier, if the local codes are more stringent then those specified. Refer any conflicts to the Resident Engineer (RE)/Contracting Officers Technical Representative (COTR).

C.
Execution (Installation, Construction) Quality:

1.
Apply and install all items in accordance with manufacturer's written instructions. Refer conflicts between the manufacturer's instructions and the contract drawings and specifications to the RE/COTR for resolution. Provide written hard copies or computer files of manufacturer’s installation instructions to the RE/COTR at least two weeks prior to commencing installation of any item.

SPEC WRITER NOTE: Copy Par. “2” below onto the “MP” schedule sheet contract drawing. 

2.
All items that require access, such as for operating, cleaning, servicing, maintenance, and calibration, shall be easily and safely accessible by persons standing at floor level, or standing on permanent platforms, without the use of portable ladders. Examples of these items include, but are not limited to: all types of valves, filters and strainers, transmitters, control devices.  Prior to commencing installation work, refer conflicts between this requirement and contract drawings to the RE/COTR for resolution.  
3.
Provide complete layout drawings required by Paragraph, SUBMITTALS.  Do not commence construction work on any system until the layout drawings have been approved.
1.4 SUBMITTALS 

A. Submit in accordance with Section 01340, SAMPLES AND SHOP DRAWINGS.

B.
Information and material submitted under this section shall be marked "SUBMITTED UNDER SECTION 15051", with applicable "Group" number.

C.
Contractor shall make all necessary field measurements and investigations to assure that the equipment and assemblies will meet contract requirements.

D.
If equipment is submitted which differs in arrangement from that shown, provide drawings that show the rearrangement of all associated systems. Approval will be given only if all features of the equipment and associated systems, including accessibility, are equivalent to that required by the contract.

E.
Prior to submitting shop drawings for approval, contractor shall certify in writing that manufacturers of all major items of equipment have each reviewed drawings and specifications, and have jointly coordinated and properly integrated their equipment and controls to provide a complete and efficient installation.

F.
Upon request by Government, provide lists of previous installations for selected items of equipment.  Include contact persons who will serve as references, with telephone numbers and e-mail addresses.

G.
Submittals and shop drawings for interdependent items, containing applicable descriptive information, shall be furnished together and complete for each of the "Groups" listed below. Coordinate and properly integrate materials and equipment in each Group to provide a completely compatible and efficient installation. Final review and approvals will be made only by Groups.

G.
Submittal "Groups" are defined in the following checklist:

1.
Group I (Burner Fuel Oil Tank Systems):

a.
Oil tanks and accessories.
b.
Tank oil level instrumentation systems.
c.
Leak detection systems.
d.
Tank oil heater, temperature control valves, steam traps.
2.
Group II (Burner Fuel Oil Systems):

a.
Fuel oil pumping system.

b.
Pressure control and relief valves.

c.
Fuel oil heating system, temperature control valves, steam traps.

3.
Group III: Boilers, burners including forced draft fan and motor controls, boiler accessories (trim), fuel valve trains, atomizing media valve trains, economizers and accessories (when provided), stacks and breeching.

4.
Group IV (Boiler/Burner Controls and Boiler Plant Controls and Instrumentation): Boiler control system, burner management (flame safeguard) systems (may be included with Group III), flow measuring systems, control and instrument panels and accessories, feedwater deaerator and condensate storage tank water level control systems, instruments and accessories, computer workstation and software, instrumentation, tools.

5.
Group V (Condensate Storage):

a.
Condensate storage tank and accessories.

b.
Concrete foundation and anchorage.

6.
Group VI (Condensate Transfer and Feedwater System):

a.
Condensate transfer pumps, motors, accessories.

b.
Water level control valves for feedwater deaerator.

c.
Feedwater deaerator and storage tank and accessories.

d.
Boiler feed pumps, couplings, motors, motor controls and accessories.

e.
Water level control valve at boilers as approved in Group III.

7.
Group VII (Temporary Boiler Plant Equipment):

a.
Boilers.

b.
Burners.

c.
Controls.

d.
Instruments.

e.
Other Equipment.

H.
Ungrouped submittal items, which may be submitted individually, include, but are not limited to:

1.
Pipe, valves and fittings identified as to service application.

2.
Strainers.

3.
Continuous blow-off heat recovery system.

4.
Emergency shut off valve - gas.

5.
Safety valves and drip pan ells.

6.
Temperature control valves, sensors.

7.
Steam pressure reducing valves and pilots.

 8.
Continuous blow off control system, valves - boilers.

 9.
Sight flow indicators, oil and water.

10.
Steam traps with orifice sizes and pressure ratings.

11.
Steam exhaust silencer.

12.
Thermometers and pressure gauges and accessories.

13.
Chemical feeders.

14.
Sample coolers.

15.
Blowdown tank and accessories.

16.
Gas pressure regulators, relief valves, and filters.

17.
Flexible connectors, hose, braided.

18.
Dielectric fittings and unions.

19.
Quick-couple hose fittings and steam hose.

20.
Heating and ventilating equipment.

21.
Condensate pump sets.

22.
Compressed air system.

23.
Vibration isolators - air, water, oil.

24.
Supports and braces for pipe, stacks, breeching; load, size, movement calculations.

25.
Pressure gauge test kit.

26.
Insulation, field-applied.

27.
Boiler plant building dangerous gas detection system.

//28.
Seismic calculations and drawings indicating equipment and piping anchoring, reinforcement and bracing.

29.
Earthquake valves - gas. //

I.
Samples: Samples will not be required, except for insulation or where materials offered differ from specification requirements. Samples shall be accompanied by full description of characteristics different from specification. The Government, at the Government’s expense, will perform evaluation and testing if necessary. The Contractor may submit samples of additional material at the Contractor's option; however, if additional samples of materials are submitted later, pursuant to Government request, adjustment in contract price and time will be made as provided under Article CHANGES of Section 01001, GENERAL CONDITIONS.

J.
Layout Drawings: Submit complete consolidated and coordinated layout drawings for all new systems, and for existing systems that are in the same areas. The drawings shall include plan views, elevations and sections of all systems and shall be on a scale of not less than 1:32 (3/8-inch equal to one foot). Clearly identify and dimension the proposed locations of the principal items of equipment. The drawings shall clearly show the proposed location and adequate clearance for all equipment, piping, pumps, valves and other items. Show the access means for all items requiring access for operations and maintenance. Do not install equipment foundations, equipment or piping until layout drawings have been approved.

1.5 DELIVERY, STORAGE AND HANDLING 

A.
Protection of Equipment: 

1.
Equipment and material placed on the job site shall remain in the custody of the Contractor until phased acceptance, whether or not the Government has reimbursed the Contractor for the equipment and material. The Contractor is solely responsible for the protection of such equipment and material against any damage.

2.
Place damaged equipment in first class, new operating condition; or, replace same as determined and directed by the RE/COTR. Such repair or replacement shall be at no additional cost to the Government.

3.
Protect interiors of new equipment and piping systems against entry of foreign matter. Clean both inside and outside before painting or placing equipment in operation.

4.
Existing equipment and piping being worked on by the Contractor shall be under the custody and responsibility of the Contractor and shall be protected as required for new work.

B.
Cleanliness of Piping and Equipment Systems:

1.
Exercise care in storage and handling of equipment and piping material to be incorporated in the work. Remove debris arising from cutting, threading and welding of piping.

2.
Piping systems shall be flushed, blown or pigged as necessary to deliver clean systems.

3.
Clean interior of all tanks prior to delivery for beneficial use by the Government.

4.
Boilers shall be left clean following final internal inspection by Government insurance representative or inspector.

5.
Contractor shall be fully responsible for all costs, damage, and delay arising from failure to provide clean systems.

SPEC WRITER NOTE:  Delete the following paragraph if the work does not affect an existing plant, such as an entirely new boiler plant being constructed at new site.

1.6 JOB CONDITIONS – work at existing boiler plant
A.
Plant Operation: Government employees will be continuously operating and managing all plant facilities, including temporary facilities, that serve the steam and condensate requirements of the medical center. 
B.
Maintenance of Steam Supply and Condensate Return Service: Schedule all work to permit continuous steam and condensate service at pressures and flow rates as required by the medical center. At all times there shall be one spare boiler available and one spare pump for each service available, in addition to those required for serving the load demand.  The spare boiler and pumps must be capable of handling the loads that may be imposed if the operating boiler or pump fails.  
C.
Steam and Condensate Service Interruptions: Limited steam and condensate service interruptions, as required for interconnections of new and existing systems, will be permitted by the RE/COTR during periods when the steam demands are not critical to the operation of the medical center. These non-critical periods are limited to between 8 pm and 5 am during the non-heating season.  Provide at least one week advance notice to the RE/COTR. 
D.
Phasing of Work: Comply with all requirements shown on drawings or specified.

E.
Plant Working Environment: Maintain the architectural and structural integrity of the plant building and the working environment at all times. Maintain the interior of plant at 18 degrees C (65 degrees F) minimum. Limit the opening of doors, windows or other access openings to brief periods as necessary for rigging purposes. No storm water or ground water leakage permitted. Provide daily clean‑up of construction and demolition debris on all floor surfaces and on all equipment being operated by VA. 
F.
Acceptance of Work for Government Operation: As new facilities are made available for operation and these facilities are of beneficial use to the Government, inspections will be made and tests will be performed. Based on the inspections, a list of contract deficiencies will be issued to the Contractor. After correction of deficiencies as necessary for beneficial use, the Contracting Officer will process necessary acceptance and the equipment will then be under the control and operation of Government personnel.

SPEC WRITER NOTE: Delete subparagraph "G" if not applicable to project.
G.
Temporary Facilities: Refer to Article, TEMPORARY PIPING AND EQUIPMENT in this section.

1.7 APPLICABLE PUBLICATIONS

A.
The publications listed below form a part of this specification to the extent referenced. The publications are referenced in the text by the basic designation only.

B.
American Society of Mechanical Engineers (ASME):


Boiler and Pressure Vessel Code, 2004 Edition, with Amendments:

Section I
Power Boilers


Code for Pressure Piping:

B31.1-04
Power Piping, with Amendments

C.
Manufacturers Standardization Society of the Valve and Fittings Industry, Inc. (MSS):

SP 69-2003
Pipe Hangers and Supports-Selection and Application

D. National Electrical Manufacturers Association (NEMA):

MG1-2003, Rev. 1-2004
Motors and Generators

E.
National Fire Protection Association (NFPA):

31-06
Standard for Installation of Oil-Burning Equipment

54-06
National Fuel Gas Code

70-05
National Electrical Code

85-04
Boiler and Combustion Systems Hazard Code

PART 2 ‑ PRODUCTS 

SPEC WRITER NOTE: Make material requirements agree with applicable requirements specified in the referenced Applicable Publications. Update and specify only that which applies to the project.

2.1 FACTORY-ASSEMBLED PRODUCTS

A.
Provide maximum standardization of components to reduce spare part requirements.

B.
Manufacturers of equipment assemblies that include components made by others shall assume complete responsibility for final assembled unit.

1.
All components of an assembled unit need not be products of same manufacturer.

2.
Constituent parts that are alike shall be products of a single manufacturer.

3.
Components shall be compatible with each other and with the total assembly for intended service.

4.
Contractor shall guarantee performance of assemblies of components, and shall repair or replace elements of the assemblies as required to deliver specified performance of the complete assembly.

C.
Components of equipment shall bear manufacturer's name and trademark, model number, serial number and performance data on a name plate securely affixed in a conspicuous place, or cast integral with, stamped or otherwise permanently marked upon the components of the equipment.

D.
Major items of equipment, which serve the same function, must be the same make and model. Exceptions will be permitted if performance requirements cannot be met.

2.2 COMPATIBILITY OF RELATED EQUIPMENT 


Equipment and materials installed shall be compatible in all respects with other items being furnished and with existing items so that the result will be a complete and fully operational plant that conforms to contract requirements.

2.3 SPECIAL TOOLS 


Furnish special tools, that are not readily available commercially, that are necessary for equipment assembly, adjustment, or maintenance.
2.4 SAFETY GUARDS 

A.
Provide guards on all shafts and couplings and all V-belt and sheave assemblies to prevent damage to equipment and injury to personnel.

B.
Pump shafts and couplings shall be fully guarded by a sheet steel guard, covering coupling and shaft but not bearings. Material shall be minimum 16-gage sheet steel; ends shall be braked and drilled and attached to pump base with minimum of four 6 mm (1/4-inch) bolts. Reinforce guard as necessary to prevent side play forcing guard onto couplings.

C.
V-belt and sheave assemblies shall be totally enclosed, firmly mounted, non-resonant. Guard shall be an assembly of minimum 22-gage sheet steel and expanded or perforated metal to permit observation of belts. 25 mm (one-inch) diameter hole shall be provided at each shaft centerline to permit speed measurement.

2.5 LIFTING ATTACHMENTS 


Provide equipment with suitable lifting attachments to enable equipment to be lifted in its normal position. Lifting attachments shall withstand any handling conditions that might be encountered, without bending or distortion of shape, such as rapid lowering and braking of load.

2.6 MOTORS, MOTOR CONTROL, CONTROL WIRING 

A.
All material and equipment furnished and installation methods shall conform to the requirements of Section 16150, MOTORS; Section 16155, MOTOR STARTER; and, Section 16127, CABLES, LOW VOLTAGE (600 Volts and Below). Provide all electrical wiring, conduit, and devices necessary for the proper connection, protection and operation of the systems.

B.
Special Requirements:

1.
Where motor power requirements of equipment furnished deviate from power shown on plans, provide electrical service designed under the requirements of NFPA 70 without additional time or cost to the Government.

2.
Assemblies of motors, starters, controls and interlocks on factory assembled and wired devices shall be in accordance with the requirements of this specification.

3.
Wire and cable materials specified in the electrical division of the specifications shall be modified as follows:

a.
Wiring material located where temperatures can exceed 71 degrees C (160 degrees F) shall be stranded copper with Teflon FEP insulation with jacket. This includes wiring on the boilers.

b.
Other wiring at boilers and to control panels shall be NFPA 70 designation THWN.

c.
Provide shielded conductors or wiring in separate conduits for all instrumentation and control systems where recommended by manufacturer of equipment.

4.
Select motor sizes so that the motors do not operate into the service factor at maximum required loads on the driven equipment.  Motors on pumps shall be sized for non-overloading at all points on the pump performance curves.
5.
Motors utilized with variable frequency drives shall be rated “inverter-ready” per NEMA Standard, MG1, Part 31.4.4.2.

C.
Motor Efficiency and Power Factor: All motors, when specified as “high efficiency” by the project specifications on driven equipment, shall conform to efficiency and power factor requirements in Section 16150, MOTORS, with no consideration of annual service hours. Motor manufacturers generally define these efficiency requirements as “NEMA premium efficient” and the requirements generally exceed those of the Energy Policy Act of 1992 (EPACT).  Motors not specified as “high efficiency” shall comply with EPACT.

2.7 BOILER PLANT CONTROLS AND INSTRUMENTATION, COMPUTER WORKSTATION

A.
Provide, and place into proper operation, complete systems as specified in Section 15625, BOILER PLANT MECHANICAL EQUIPMENT; and Section 15901, CONTROLS AND INSTRUMENTATION (BOILER PLANT).  Furnish all hardware, software and programming to properly accomplish specified functions.

B.
Pneumatic Systems: If pneumatic actuators/drive units are furnished, provide two complete instrument-quality compressed air systems (primary system and standby system).  Each system shall be as specified in Section 15625, BOILER PLANT MECHANICAL EQUIPMENT, and as shown on the drawings. Air supply to each actuator, drive unit or other compressed air-using device shall include filters, moisture separators, and pressure regulator, all designed for the service. Provide all interconnections between elements of the system.  Loss of air pressure shall result in immediate automatic closure of burner fuel safety shut off valves and closure of pneumatically operated feedwater and burner fuel control valves and burner combustion air dampers.

D.
Electronic Systems: Provide complete, protected power supplies as specified. Power supplies shall protect computers, controls, instruments and accessories from damage due to spikes, surges, transients, and overloads in the incoming power supply. Provide all interconnections between elements of the system. Entire installation shall conform to NFPA 70.

SPEC WRITER NOTE: Revise and expand, or delete the following paragraph as necessary. Paragraph will be used when project requires a temporary plant to provide service while construction is in progress in the existing plant.

2.8 TEMPORARY BOILER PLANT INSTALLATION

A.
Provide temporary facilities to replace all functions of the existing boiler plant during the construction period. Temporary facilities must remain in operation until all new facilities are accepted for beneficial use. Temporary facilities shall provide same quality of service as existing facilities.

B.
Refer to drawings for arrangement and location of temporary facilities and for equipment performance requirements.

C.
Temporary equipment may be new or previously used. Previously used equipment shall show no evidence of wear or deterioration that would effect the safe, reliable operation.

D.
Equipment to be utilized in the new plant shall not be used in the temporary plant, except with permission of the RE/COTR.

E.
Remove all temporary facilities from Government property after final use.

F.
Equipment must be clean inside and outside.

G.
Boilers and Accessories:

1.
Design pressure exceeding maximum safety valve set pressure.

2.
Construction and accessories in compliance with ASME Boiler and Pressure Vessel Code, Section I.

3.
After installation and prior to operation, provide internal inspection by authorized inspector certified by National Board of Boiler and Pressure Vessel Inspectors. Submit signed report. Inspector must certify boilers as clean and safe for operation.

4.
Steam output flow range and pressure as shown on drawings.

5.
Dual low water cutoffs, dual high steam pressure cutouts, high water alarm.

6.
Calibrated steam pressure gage, 150 mm (six inch) minimum diameter.

7.
One set of spares for all gaskets and water column gage glasses.

H.
Burners and Accessories, Fuel Trains:

1.
Automatic operation over entire firing range. Turndown capability 6/1 or greater.

2.
Comply with NFPA 85 regardless of burner input rating.

3.
All safety devices UL listed for the service.

4.
Fire fuels as shown on the drawings.

5.
Filtration devices at entrance to each fuel train designed to protect all downstream devices from clogging or plugging.

6.
Pressure regulating valves on main gas and igniter (pilot) gas.

7.
Pressure gages at burners and outlets of pressure regulating valves.

8.
One set of spare drive belts for all belt-driven equipment.

I.
Burner Control (Flame Safeguard) System:

1.
Automatic operation, self-checking circuits.

2.
UL listed, FM approved.

3.
Self-checking ultraviolet flame detectors. Infrared flame detectors with self-checking amplifiers permitted on fire tube boilers.

4.
Provide one spare scanner and control chassis for each type utilized.

J.
Combustion Control System: Automatic control of steam pressure, with provision for manual control.

K.
Feedwater System:

1.
Provide system, including feedwater deaerator, to furnish minimum water temperature of 104 degrees C (220 degrees F), pressure and quality recommended by boiler manufacturer. Maximum oxygen content of feedwater from deaerator twelve parts per billion (12 ppb).

2.
Capacity shall exceed maximum steam flow requirement of Medical Center.

3.
Provide automatic feedwater deaerator water level control and high and low level alarms.

4.
Provide one full size redundant feed pump.

5.
Automatic boiler water level control with three-valve bypass.

6.
Automatic water softener for make-up water.

7.
Prior to operation, provide internal inspection of feedwater deaerator by Authorized Inspector certified by the National Board of Boiler and Pressure Vessel Inspectors. Submit signed report. Inspector must certify deaerator as clean and safe for operation.

L.
Instrumentation:

1.
Record steam flow rate and provide totalizer for each boiler.

2.
Pressure gage for main steam, feedwater header, fuel oil and natural gas headers.

3.
Mount recorders and pressure gages in painted, reinforced sheet metal panel.

4.
Provide 100 recorder charts of each type and two replacement recorder pens for each pen arm.

M.
Chemical Treatment System: Provide individual pump type systems to deliver proper chemicals to each boiler. Water quality shall be maintained as directed by contractor-retained water treatment firm. All chemicals must be FDA approved for use where steam contacts food. Provide chemical treatment, or maintain existing chemical treatment, which protects all site condensate lines from corrosion.

N.
Blowoff System: Provide system to collect boiler bottom blowoff and to discharge it to sanitary sewer at temperature not exceeding 65 degrees C (150 degrees F).

O.
Fuel System: Provide systems to furnish sufficient //natural gas//and//No. 2 fuel oil//No. 6 fuel oil// to generate steam to satisfy maximum steam flow demand of Medical Center. Comply with NFPA 31 and 54. Provide filtration systems to protect pumps, flow meters, and pressure control valves. Fuel oil systems shall operate with no air entrainment or pump cavitation.

P.
Access Platforms and Ladders: Provide for access to all valves, controls and instruments not accessible to personnel standing on floor. Design of platforms and ladders must comply with OSHA requirements.

Q.
Enclosure of Temporary Equipment: Provide clean, dry, ventilated, lighted, heated shelter for all equipment and for operating personnel. Heating system shall maintain 18 degrees C (65 degrees F) under all weather conditions and when boilers are not in operation. Shelter construction must comply with all state and local codes.

R.
Pipe, Stack, and Breeching Supports: Support all hot systems on roller and spring hangers. Anchor and support all systems in compliance with recommendations and requirements of ASME B31.1, and MSS-SP69. 

S.
Pipe, Equipment, Boiler Stack and Breeching Insulation:

Provide material and thickness as specified for permanent installation, except maximum thickness shall be 50 mm (two-inches) and all pipe insulation may be fiberglass with all-service jackets.

T.
Power Supply: Provide full time power and emergency power to serve full load operation of all equipment in temporary boiler plant.

U.
Repairs and Maintenance: Contractor shall furnish labor and material for all repairs at no cost to the Government. Malfunctions that reduce the steam supply to the facility shall be repaired within four hours of notice. Other repairs shall be accomplished within 24 hours of notice. Routine maintenance requiring standard tools and supplies and less than one man-hour per day will be performed by the Government. Cleaning made necessary by Government operation will be performed by the Government.

//V.
Seismic Anchorage of Equipment and Bracing of Piping, Stacks, Breeching: Conform to Section 13081, SEISMIC RESTRAINT REQUIREMENTS FOR NONSTRUCTURAL COMPONENTS.//

2.9 ASBESTOS


Materials containing asbestos are not permitted.

PART 3 - EXECUTION

3.1 ARRANGEMENT AND INSTALLATION OF EQUIPMENT AND PIPING

A.
Coordination: Coordinate the location of all items of equipment, piping, access provisions, and work of all trades. Prepare equipment layout drawings to coordinate proper location and personnel access of all facilities. Submit the drawings for review as required by Part 1.

B. Operating Personnel Access and Observation Provisions:  Select and arrange all equipment and systems to provide clear view and easy access, without use of portable ladders, for maintenance and operation of all devices including, but not limited to: all equipment items, valves, filters, strainers, transmitters, sensors, control devices. All gages and indicators shall be clearly visible by personnel standing on the floor or on permanent platforms. Do not reduce or change maintenance and operating space and access provisions that are shown on the drawings. 
C.
Boiler Control Panel Locations:  Locate and orient panels so that operating personnel standing in front of boilers can view the control switches and displays on the panel face.  Panels mounted on the sides near the front of fire tube boilers are acceptable.
D.
Boiler And Economizer Access Platforms: Arrange piping and equipment to allow access by a person standing on the platforms to all valves located above the boilers, to boiler manways located on top of the boilers, and to all economizer valves and access panels.

E.
Equipment and Piping Support: Coordinate structural systems necessary for pipe and equipment support with pipe and equipment locations to permit proper installation.

F.
Location of pipe sleeves, trenches and chases shall be accurately coordinated with equipment and piping locations.

G.
Cutting Holes:

1.
Cut holes through concrete and masonry by rotary core drill. Pneumatic hammer, impact electric, and hand or manual hammer type drill will not be allowed, except as permitted by RE/COTR where working area space is limited.

2.
Locate holes to avoid interference with structural members such as beams or grade beams. Holes shall be laid out in advance and drilling done only after approval by RE/COTR. If the Contractor considers it necessary to drill through structural members, this matter shall be referred to RE/COTR for approval.

3.
Do not penetrate membrane waterproofing.

G.
Interconnection of Instrumentation or Control Devices: Generally, electrical and pneumatic interconnections are not shown but must be provided.

H.
Minor Piping: Generally, small diameter pipe runs from drips and drains, water cooling, and other service are not shown but must be provided.

I.
Electrical and Pneumatic Interconnection of Controls and Instruments: This generally not shown but must be provided. This includes interconnections of sensors, transmitters, transducers, control devices, control and instrumentation panels, instruments and computer workstations. Comply with NFPA-70.

3.2 TEMPORARY PIPING AND EQUIPMENT

A.
Continuity of operation of existing facilities will generally require temporary installation or relocation of equipment and piping.

B.
The Contractor shall provide all required facilities in accordance with the requirements of phased construction and maintenance of service. All piping and equipment shall be properly supported, sloped to drain, operate without excessive stress, and shall be insulated where injury can occur to personnel by contact with operating facilities. The requirements of Para. 3.1 apply.

C.
Temporary facilities and piping shall be completely removed and any openings in structures sealed. Provide necessary blind flanges and caps to seal open piping remaining in service.

3.3 RIGGING

A.
Design is based on application of available equipment. Openings in building structures are planned to accommodate design scheme.

B.
Alternative methods of equipment delivery may be offered by Contractor and will be considered by Government under specified restrictions of phasing and maintenance of service as well as structural integrity of the building.

C.
Close all openings in the building when not required for rigging operations to maintain proper environment in the facility for Government operation and maintenance of service.  
D.
Contractor shall provide all facilities required to deliver specified equipment and place on foundations. Attachments to structures for rigging purposes and support of equipment on structures shall be Contractor's full responsibility. Upon request, the Government will check structure adequacy and advise Contractor of recommended restrictions.

E.
Contractor shall check all clearances, weight limitations and shall offer a rigging plan designed by a Registered Professional Engineer. All modifications to structures, including reinforcement thereof, shall be at Contractor's cost, time and responsibility.

G.
Rigging plan and methods shall be referred to RE/COTR for evaluation prior to actual work.

H.
Restore building to original condition upon completion of rigging work.

SPEC WRITER NOTE: Review the following paragraph with the project structural engineer and confirm that the structural system is adequate for piping and equipment support.

3.4 EQUIPMENT AND PIPING SUPPORTS

A. Overhead Supports:

1.
The basic structural system of the building is designed to sustain the loads imposed by equipment and piping to be supported overhead.

2.
Provide steel structural members, in addition to those shown, of adequate capability to support the imposed loads, located in accordance with the final approved layout of equipment and piping.

3.
Tubing and capillary systems shall be supported in channel troughs.

B. Floor Supports:

1.
Provide concrete bases, concrete anchor blocks and pedestals, and structural steel systems for support of equipment and piping. Anchor and dowel concrete bases and structural systems to resist forces under operating and seismic conditions (if applicable) without excessive displacement or structural failure.

2.
Do not locate or install bases and supports until equipment mounted thereon has been approved. Size bases to match equipment mounted thereon plus 50 mm (2 inch) excess on all edges. Boiler foundations shall have horizontal dimensions that exceed boiler base frame dimensions by at least 150 mm (6 inches) on all sides. Refer to structural drawings. Bases shall be neatly finished and smoothed, shall have chamfered edges at the top, and shall be suitable for painting.

3.
All equipment shall be shimmed, leveled, firmly anchored, and grouted with epoxy grout. Anchor bolts shall be placed in sleeves, anchored to the bases. Fill the annular space between sleeves and bolts with a granular material to permit alignment and realignment.

4. For seismic anchoring, refer to Section 13081, SEISMIC RESTRAINT REQUIREMENTS FOR NONSTRUCTURAL COMPONENTS. 

3.5 LUBRICATION

A.
Lubricate all devices requiring lubrication prior to initial operation. Field-check all devices for proper lubrication.

B.
Equip all devices with required lubrication fittings or devices. Provide a minimum of one liter (one quart) of oil and 0.5 kg (one pound) of grease of manufacturer's recommended grade and type for each different application; also provide 12 grease sticks for lubricated plug valves. Deliver all materials to RE/COTR in unopened containers that are properly identified as to application.

C.
Provide a separate grease gun with attachments for applicable fittings for each type of grease applied.

D.
All lubrication points shall be accessible without disassembling equipment, except to remove access plates.

3.6 MECHANICAL DEMOLITION

A.
Rigging access, other than indicated on the drawings, shall be provided by the Contractor after approval for structural integrity by the RE/COTR. Such access shall be provided without additional cost or time to the Government. Where work is in an operating plant, provide approved protection from dust and debris at all times for the safety of plant personnel and maintenance of plant operation and environment of the plant.

B.
In an operating plant, maintain the operation, cleanliness and safety. Government personnel will be carrying on their normal duties of operating, cleaning and maintaining equipment and plant operation. Confine the work to the immediate area concerned; maintain cleanliness and wet down demolished materials to eliminate dust. Do not permit debris to accumulate in the area to the detriment of plant operation. Perform all flame cutting to maintain the fire safety integrity of this plant. Adequate fire extinguishing facilities shall be available at all times. Perform all work in accordance with recognized fire protection standards. Inspection will be made by personnel of the VA Medical Center, and Contractor shall follow all directives of the RE or COTR with regard to rigging, safety, fire safety, and maintenance of operations.

C.
Completely remove all piping, wiring, conduit, and other devices associated with the equipment not to be re-used in the new work. This includes all pipe, valves, fittings, insulation, and all hangers including the top connection and any fastenings to building structural systems. Seal all openings, after removal of equipment, pipes, ducts, and other penetrations in roof, walls, floors, in an approved manner and in accordance with plans and specifications where specifically covered. Structural integrity of the building system shall be maintained. Reference shall also be made to the drawings and specifications of the other disciplines in the project for additional facilities to be demolished or handled.

D.
All valves including gate, globe, ball, butterfly and check, all pressure gages and thermometers with wells shall remain Government property and shall be removed and delivered to RE/COTR and stored as directed. The Contractor shall remove all other material and equipment, devices and demolition debris under these plans and specifications. Such material shall be removed from Government property expeditiously and shall not be allowed to accumulate.

SPEC WRITER NOTE: Delete the following if there is no asbestos removal.

E.
Asbestos Insulation Removal: Conform to Section 01569, ASBESTOS ABATEMENT.

3.7 CLEANING AND PAINTING

A.
Prior to final inspection and acceptance of the plant and facilities for beneficial use by the Government, the plant facilities, equipment and systems shall be thoroughly cleaned and painted. Refer to Section 09900, PAINTING.

B.
In addition, the following special conditions apply:

1. Cleaning shall be thorough. Use solvents, cleaning materials and methods recommended by the manufacturers for the specific tasks. Remove all rust prior to painting and from surfaces to remain unpainted. Repair scratches, scuffs, and abrasions prior to applying prime and finish coats. 

2. Material And Equipment Not To Be Painted Includes:

a.
Motors, controllers, control switches, and safety switches.

b.
Control and interlock devices.

c.
Regulators.

d.
Pressure reducing valves.

e.
Control valves and thermostatic elements.

f.
Lubrication devices and grease fittings.

g.
Copper, brass, aluminum, stainless steel and bronze surfaces.

h.
Valve stems and rotating shafts.

i.
Pressure gauges and thermometers.

j.
Glass.

k.
Name plates.

3.
Control and instrument panels shall be cleaned, damaged surfaces repaired, and shall be touched-up with matching paint obtained from panel manufacturer.

4.
Pumps, motors, steel and cast iron bases, and coupling guards shall be cleaned, and shall be touched-up with the same color as utilized by the pump manufacturer 

5.
Boilers, Burners, Fuel Trains and Accessories: Retain manufacturer's factory finish. Touch up or recoat as necessary to provide smooth, even-colored and even-textured finish.

6.
Temporary Facilities: Apply paint to surfaces that do not have existing finish coats.

7.
Paint shall withstand the following temperatures without peeling or discoloration:

a.
Boiler stack and breeching -- 65 degrees C (150 degrees F) on insulation jacket surface and 315 degrees C (600 degrees F) on metal surface of stacks and breeching.

b.
Condensate and feedwater -- 38 degrees C (100 degrees F) on insulation jacket surface and 120 degrees C (250 degrees F) on metal pipe surface.

c.
Steam -- 52 degrees C (125 degrees F) on insulation jacket surface and 190 degrees C (375 degrees F) on metal pipe surface.

8.
Final result shall be smooth, even-colored, even-textured factory finish on all items.  Completely repaint the entire piece of equipment if necessary to achieve this.

3.8 IDENTIFICATION SIGNS

A.
Provide laminated plastic signs, with engraved lettering not less than 5 mm (3/16-inch) high, designating functions, for all equipment, switches, motor controllers, relays, meters, control devices, including automatic control valves. Nomenclature and identification symbols shall correspond to that used in maintenance manual, and in diagrams specified elsewhere. Attach by chain, adhesive, or screws.

B.
Factory Built Equipment: Metal plate, securely attached, with name and address of manufacturer, serial number, model number, size, performance.

C.
Boiler Plant Instrumentation Panel: Refer to Section 15901, CONTROLS AND INSTRUMENTS (BOILER PLANT).

D.
Boiler Control Panels: Refer to Section 15901, CONTROLS AND INSTRUMENTS (BOILER PLANTS)

E.
Pipe Identification: Refer to Section 09900, PAINTING.

3.9 OPERATION AND MAINTENANCE MANUALS

A.
Provide four bound copies. Deliver to RE/COTR not less than 30 days prior to completion of a phase or final inspection.

B.
Include all new and temporary equipment and all elements of each assembly.

C.
Data sheet on each device listing model, size, capacity, pressure, speed, horsepower, impeller size, other data.

D.
Manufacturer’s installation, maintenance, repair, and operation instructions for each device. Include assembly drawings and parts lists. Include operating precautions and reasons for precautions.

E.
Lubrication instructions including type and quantity of lubricant.

F.
Schematic diagrams and wiring diagrams of all control systems corrected to include all field modifications.

G. Description of boiler firing and operating sequence including description of relay and interlock positions at each part of the sequence. 

H. Set points of all interlock devices.

I.
Trouble-shooting guide for control systems.

J.
Operation of the combustion control system.

K.
Emergency procedures.

3.10 DEMONSTRATIONS AND TESTS, TEMPORARY BOILERS AND EQUIPMENT

A.
Test prior to placing in service.

B.
Demonstrate to RE/COTR the proper operation of all equipment, instruments, operating and safety controls, and devices.

C.
Demonstrate to RE/COTR the proper operation of burners.

1.
Emissions within limits specified for new boilers on this project.

2.
Stable flame at all operating points with no pulsations.

3.
Smooth flame light off, with no delays, puffs or flashbacks.

4.
Turndown capability as specified.

D.
Develop full steam output capacity required.

E.
New Boilers Installed in Temporary Location:

1.
Perform all tests required by boiler specification.

2.
Perform complete retest after boiler is placed in its permanent location.

3.11 DEMONSTRATIONS AND TESTS, NEW BOILERS AND EQUIPMENT 


Refer to Section 15991, DEMONSTRATIONS AND TESTS (BOILER PLANT).
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