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SECTION C15

STEAM DISTRIBUTION SYSTEM OPERATION, MAINTENANCE AND REPAIR

(MOFFETT BOILER PLANT)

C15.1 GENERAL REQUIREMENTS

General Intention.  The Contractor shall provide all labor, supervision, incidental engineering, materials, treatment chemicals, tools, equipment, transportation, and management necessary for the yearly operation, preventive maintenance (PM), predictive maintenance, trouble calls (TC), and repair of the Moffett Boiler Plant, Building 10; and associated steam distribution and condensate return systems, facilities, and equipment described in Attachments J-C15.1, J-C15.2, and J-C15.4, Section J.  The work shall include, but is not limited to, operations work involving two gas-fired power boilers (750 HP and 250 HP); water sampling, testing, analysis, and treatment; boiler start-up and shut-down including daily (D7) site visits for inspections, checks, and adjustments; and maintaining records and preparing reports in order to provide high pressure steam 24 hours per day, seven (7) days a week throughout the term of the contract period, compliant with the directives, instructions, policies, and regulations listed in Attachment J-C1.5, Section J; TC and minor repair of the boilers, entire steam distribution system at Moffett Field, condensate return system, and associated facilities; PM work for annual boiler overhauls; annual boiler inspections, tuning, and certifications.  PM work shall be accomplished per Section C5.3.A, Firm Fixed Price Work; Recurring Services; Preventive Maintenance.

C15.2 DEFINITIONS

Associated Fittings.  Those fittings (mechanical, soldered, or welded) which are existing or required new, on both or either end of a run of piping, to allow for the removal and/or reinstallation of said piping for repair or replacement.

Clean.  The term “clean” as referred to in this section means:  free of all dust, dirt, rust, corrosion, grease, oil, soot, grime, mud, and foreign matter to a bare surface leaving no injurious effects.

Critical Equipment.  Those systems or pieces of equipment and their associated components, if damaged, would cause death or injury to personnel or severe loss of value, or compromise NASA mission research.  NASA shall designate all critical pieces of equipment and their associated components and systems.
Interferences.  An interference is any part of a piece of equipment, obstruction or blockage, whether installed or portable, that must be moved, removed, or disturbed in the accomplishment of work specified in this section.

Material Condition.  The overall physical state of existence of a piece of equipment and its associated components with regards to age, appearance, assembly, assessment, evaluation, and appraisal.

Power Boiler.  A boiler operated at a pressure of more than 15 psig (but not more than 300 psig) for steam; or for hot water a pressure of more than 160 psig or a temperature of more than 250 degrees F.

Proper Operation.  The operation of a piece of equipment or system in accordance with the manufacturer’s specifications and design parameters, and specifications provided by the Government.

C15.3 GOVERNMENT FURNISHED PROPERTY, MATERIALS AND SERVICES

Refer to Section C3.

The Government will furnish natural gas, electricity, and water for firing power boilers.

C15.4 CONTRACTOR FURNISHED ITEMS

Refer to Section C4.

C15.5 FIXED PRICE WORK

The following contract requirements shall be performed per the Performance Requirements Summary (PRS), Attachment J-E1, Section J, at the frequencies or parameters specified within the contract requirement:

C15.5.A Contract Requirement No. C15-501, Steam Generation Operations and Distribution.

Code Compliance Standard(s) – 

Attachment(s) – J-C15.1 and J-C15.2, Section J.

The Contractor shall operate, maintain, and repair all Moffett Boiler Plant equipment and steam distribution and condensate return systems.  Equipment shall be in operation continually, 24 hours per day, 365 days per year, at designated capacities and efficiencies, compliant with posted approved operating procedures, to meet year-round domestic hot water and seasonal domestic heating demand requirements and to ensure system reliability.  Except during maintenance periods, the boilers shall operate and be fully functional 100 percent of the time at the efficiencies required in Paragraph C15.5.A.2, Boiler Combustion Limits.  The Contractor shall restart failed systems within one (1) hour following verbal notification during regular working hours, and two (2) hours during other than regular working hours.  Attendance visits at the boiler plant shall be of sufficient duration to complete a visual inspection and perform operator checks and necessary adjustments.  Failure of the Government to supply water, fuel (natural gas), or electricity for plant operations will relieve the Contractor of responsibility for operations during the time period the Government is remiss in these supply functions.  The Contractor shall return the boiler on-line within two (2) hours of delivery.

C15.5.A.1 Steam Pressure.  The Contractor shall maintain the steam pressure at a minimum pressure of 80 psig and temperature of 310 to 320 degrees F exiting the boiler and the Moffett Boiler Plant (Building 10) for distribution.  The steam distribution system shall maintain a minimum pressure of 80 psig at end points and minimize condensate losses due to leakage.

C15.5.A.2 Boiler Combustion Limits.  The Contractor shall maintain combustion limits for both boilers in accordance with the most recent Bay Area Air Quality Management Districts (BAAQMD) Boiler, Steam Generator, and Process Heater Tuning Procedure and in accordance with operations that will maximize life and minimize costs.

C15.5.A.3 Operator Checks. The Contractor shall comply with the minimum attendance standards for safe and efficient boiler operation with central monitoring (FMCS).  The Contractor shall record log entries on operator checks and adjustments daily, once per work shift, 365 days per year, at eight (8) hour intervals.  The Contractor shall maintain a bound log book for both boilers in operation at the Moffett Boiler Plant identifying the operator's name, date, time, observations made, checks of flame failure and low water cut-off devices, meter readings, operational changes, all treatment chemicals used and of all laboratory analyses performed, and all other maintenance performed during each visit.

C15.5.A.4 On-Site Boiler Water Sampling and Testing.  At least once every 24 hours, the Contractor shall collect feed water, boiler water, and condensate samples from the operating boiler for chemical residual testing.  The Contractor shall take and record log entry results of daily on-site laboratory tests to determine or measure levels of hardness, causticity or alkalinity, phosphate, sulfite, total dissolved solids (TDS), and acidity (pH).  Boiler water shall be maintained within the following chemical residual limits per the approved water treatment plan and in accordance with Paragraph C15.8.T, Maintenance Requirements and Procedures:

Chemical
Residual
P-Alkalinity (as CaCO3)
400  -
800
ppm

Phosphate
20
  -
40
ppm

Sodium Sulfite
20
-
40
ppm

Total Dissolved Solids*
2000 - 4000
ppm

Proprietary Chemicals
As Approved by the COTR

*  Varies depending on boiler parameters and steam use.

The Government reserves the right to change the water treatment plan parameters when new Federal, State, and local regulatory standards become available, or the Government decides that a modification is required in anticipation of regulatory changes.

C15.5.A.5 Sample Collection and Laboratory Analysis.  The Contractor shall collect monthly samples of feed water, boiler water, and condensate (one (1) each, total of three (3)).  Deliver samples to an outside independent laboratory for analysis and results.

C15.5.A.6 Steam Traps. The Contractor shall perform an annual PM on all steam traps located on the steam distribution system.  See Attachment J-C15.4, Section J, for listing of steam traps and last temperature readings with comments.  In addition to temperature measurements, collect ultrasonic data on all traps by storing the dB
µV reading when the trap purges and comparing with previous readings.

C15.5.B Contract Requirement No. C15-502, Boiler Annual Repair and PM, Building 10.  

Code Compliance Standard(s) – 

Attachment(s) – 

PM Checklists – 

The Contractor shall perform an annual PM and repair on both boilers and in accordance with Paragraph C15.8.T, Maintenance Requirements and Procedures.

C15.5.C Contract Requirement No. C15-503, Power Boiler Annual Certification Assistance.

Code Compliance Standard(s) – OSHA, BAAQMD

Attachment(s) – J-C15.3, Section J.

PM Checklists – 

The Contractor shall perform a boiler certification in accordance with the Federal Division of the Occupational Safety and Health Administration inspection/certification requirements.  The boiler certification process consists of up to four (4) phases:  (1) External inspection, (2) internal inspection, (3) hydrostatic pressure testing, and (4) operational and safety testing.  The Contractor shall schedule a hydrostatic pressure test and an operational test.  The Government representative boiler inspector shall be present during testing.  The Contractor shall perform preparation and reactivation procedures annually as specified in Attachment J-C15.3, Section J, and in accordance with Paragraph C15.8.T, Maintenance Requirements and Procedures.

C15.5.D Contract Requirement No. C15-504, Boiler Feed Water Pumps. 

Code Compliance Standard(s) – 

Attachment(s) – J-C16.5, Section J.

PM Checklists – 

The Contractor shall perform PM on feed water pumps listed in Attachment J-C16.5, Section J, and in accordance with Paragraph C15.8.T, Maintenance Requirements and Procedures.

C15.5.E Contract Requirement No. C15-505, Condensate Pumps.  

Code Compliance Standard(s) – 

Attachment(s) – J-C16.5, Section J.

PM Checklists – 

The Contractor shall perform PM on steam condensate return pumps as listed in Attachment J-C16.5, Section J, and in accordance with Paragraph C15.8.T, Maintenance Requirements and Procedures.

C15.5.F Trouble Calls (TC).  The Contractor shall respond to all TC related to steam distribution and distribution per Section C5.2, Firm Fixed Price Work; Trouble Calls for all TC that fall outside the requirements set forth under Section C5.4.A, Firm Fixed Price Work; Operations; General.

C15.6 DOCUMENTATION AND REPORTING REQUIREMENTS

C15.6.A Contract Requirement No. C15-601, Bi-weekly Status Report.  The Contractor shall provide an electronic copy of a status report bi-weekly to the COTR listing the results and status of work performed in accordance with Paragraph C15.5, Fixed Price Work.

C15.6.B Contract Requirement No. C15-602, Steam Trap Survey.  The Contractor shall provide one (1) electronic copy and one (1) legible hard copy annually of the steam trap survey.  Survey shall include ID number, location, size, temperature and ultrasonic readings of the traps, and date trap was tested and replaced.

C15.6.C Contract Requirement No. C15-603, Calibration Report.  The Contractor shall provide one (1) monthly electronic copy to the COTR of all calibrated gauges and thermometers.  Include date calibrated and next calibration date.

C15.7 INDEFINITE DELIVERY INDEFINITE QUANTITY WORK

Indefinite delivery indefinite quantity (IDIQ) work will be ordered in accordance with Section C7, Indefinite Delivery Indefinite Quantity Work, and may be ordered for any facility or area at MAC involving Steam Distribution System Operation, Maintenance and Repair.  Maintenance, repair, or minor construction IDIQ work shall be completed within the number of days specified on the Contract Task Order (CTO).

C15.7.A Steel Piping.  The Contractor shall remove the existing piping and install new Schedule 40 seamless steel pipe, associated fittings, fasteners, gaskets, and insulation per the CTO.

C15.7.B Gate Valve(s).  The Contractor shall remove the existing valve(s) and install new gate valve(s) per the CTO. 

C15.7.C Globe Valve(s).  The Contractor shall remove the existing valve(s) and install new globe valve(s) per the CTO.

C15.7.D Steam Trap(s).  The Contractor shall remove the existing trap(s) and install new steam trap(s) per the CTO.

C15.7.E Pipe Insulation.  The Contractor shall remove the existing insulation and install new pipe insulation per the CTO.

C15.7.F Relief Valve(s).  The Contractor shall remove the existing valve(s) and install new relief valve(s) per the CTO.

C15.8 DETAILED SPECIFICATIONS

The Contractor shall accomplish the following detailed specifications and requirements in accomplishing work required by this work section:

C15.8.A Obstructions.  The Contractor shall remove and reinstall obstructions necessary to accomplish work required by this work section.

C15.8.B Forms.  The Contractor shall obtain, fill-out, and adhere to all NASA, Ames required permit forms such as:  Burn permit, confined space entry permit, and all lock-out, tag-out procedures in accordance with Section C20, Environmental and Emergency Support Services.

C15.8.C Operation of Certified Boilers.  The Contractor shall not operate any power boiler that does not have a valid Annual State of California Inspection Certificate.  The COTR shall be notified if unsafe conditions are found, following repair of a power boiler, or after any authorized modification to boilers, control equipment, or associated components.  The affected equipment shall not be placed back in operation until written authorization is received from the Government.

C15.8.D Environmental Health and Safety Services.  The Contractor shall handle all hazardous waste and environmental work associated with, or arising from, this work section, in accordance with the requirements of Section C20, Environmental and Emergency Support Services.

C15.8.E Replacement of Expansion Joints.  Replacement of joints shall consist of removing insulation, fasteners, expansion joint and installing the new expansion joint, fasteners, and insulation.  Apply anti-seize compound conforming to MIL-A-907 to all fasteners.

C15.8.F Structural Support System.  The Contractor shall repair or replace all deteriorated pipe hangers and supports, expansion loops, guy wires, anchor rods, screw anchors, turnbuckles, fasteners, and anchors.

C15.8.G Valves.  The Contractor shall repair or replace deteriorated, damaged, and leaky valves, stems, disks, seals, packing, and gaskets.  If a valve requires disassembly for repair, the Contractor shall, while the valve is disassembled, clean the bonnet, lubricate the stem, and inspect the valve for signs of deteriorated or damaged packing and broken, bent, corroded, or missing parts.  After the valve is restored, the Contractor shall apply system pressure to ensure all joints are sealed, and check for seat, body, and packing leaks, and check for proper operation, correcting any defects discovered.  The Contractor shall apply anti-seize compound conforming to MIL-A-907 to gasket surfaces and moving parts.  Valves under two (2) inches shall be replaced with new valves, if found defective.

C15.8.H Traps and Y-Type Strainers.  The Contractor shall repair or replace all defective parts of traps and Y-type strainers such as baskets, plugs, gaskets, bellows, floats, valves, valve seats, hooks, buckets, linkages, and strainer orifices.  If repair requires disassembly, the Contractor shall clean, inspect, and test the trap or strainer in the same manner as valves.  The Contractor shall test traps and strainers to determine correct operation, without breaking insulation.  The Contractor shall apply anti-seize compound conforming to MIL-A-907 to gasket surfaces and moving parts.

C15.8.J Gauge and Thermometer Calibration.  The Contractor shall have all system gauges and thermometers professionally calibrated once a year to a transfer measurement standard to the manufacturers' requirements.  Each gauge and thermometer shall be affixed with a calibration label denoting the name and location of the calibration facility, calibration date, and calibration due date.

C15.8.K Fasteners.  When required by deteriorated, missing, or damaged threads, the Contractor shall remove the existing fastener and install new fasteners that conform to MIL-S-1222, TYPE IV, GRADE B-7, alloy steel for threaded studs and bolts.  New nuts shall conform to MIL-S-1222, TYPE I, GRADE 2-H, carbon steel.  Apply high temperature anti-seize compound conforming to MIL-A-907 to all boiler and associated fasteners.

C15.8.L Gaskets.  When required, the Contractor shall install new gaskets conforming to the manufacturer’s specifications and or the latest code and industry standards for boiler water sides and boiler fire sides.  Apply high temperature anti-seize compound conforming to MIL-A-907 to the gasket sealing surfaces.  Removal of existing gaskets may require special requirements per Section C20, Environmental and Emergency Support Services.

C15.8.M Testing of Systems.  When repairs and alterations are made involving the integrity of the steam distribution system, the Contractor shall, after all repairs are complete, pressurize the system and check for leaks in accordance with applicable safety standards.  If the repair is made to an underground section of the system, the pressure test shall be accomplished prior to covering the repair area.  Allowable leakage:  NONE.

C15.8.N Insulation.  The Contractor shall repair or replace damaged pipe insulation as part of PM or repair.  If it becomes necessary to damage or destroy insulation to perform repairs to other components and provisions are not made in the CTO, the Contractor shall notify the COTR prior to damaging the insulation to request further approval since insulation may contain asbestos that requires additional procedures.  When repairing or replacing insulation, the Contractor shall inform their personnel of the possible hazards of asbestos and shall comply with the requirements set forth in accordance with Section C20, Environmental and Emergency Support Services.  In addition, the Contractor shall comply with the latest revisions of ASTM C552 for cellular glass insulation above ground or ASTM C547, ASTM C553, ASTM C592, and ASTM C612 for mineral fiber insulation.  It is the responsibility of the Contractor to establish appropriate safety and health practices and determine applicability of regulatory limitations prior to use of a specific product.  All replacement pipe insulation shall be calcium silicate with minimum thickness as follows:

Pipe Size (In)
Insulation Thickness (In)
2 and under
1.5

Over 2 through 5
2.0

Over 5 through 10
2.5 

C15.8.P Conduit.  The Contractor shall repair and replace damaged electrical conduits and tighten or repair defective or loose connections to all conduits.

C15.8.Q Valve Houses and Pits.  The Contractor shall, while performing work in steam line valve houses and manhole pits, repair or replace defective covers, supports, guides, and ladders, and shall be alert to defects in other systems and the surrounding manhole and conduit.

C15.8.R Water Treatment.  The Contractor shall provide chemical or mechanical water treatment to control corrosion to the steam boilers and the steam supply and return system.  All water treatment shall conform to or exceed the requirements of the Cities of Sunnyvale and Palo Alto, CA for water discharge.  See Attachments J-C20.5 and J-C20.6, Section J, for discharge permits and sewer use ordinances.  The Contractor shall use a chemical system that incorporates the use of stationary, double contained chemical containers that are filled from a truck and hose fill system without removing the stationary containers and secondary containment from their parent locations.

C15.8.S Painting.  The Contractor shall prepare, prime, and paint new and disturbed surfaces to match the surrounding surfaces, as a result of the requirements of this work section in accordance with Section C13.8.D, Buildings and Structures Maintenance, Repair and Alterations; Detailed Specifications; Painting, and Section C20, Environmental and Emergency Support Services.

C15.8.T Maintenance Requirements and Procedures.  The Contractor shall maintain all equipment in optimum operating condition that will maximize life and minimize costs.  All equipment shall be operational, functional, and ready to respond to demand according to its design purpose and intent except for scheduled or planned outages.  For unscheduled and unplanned outages, the steam distribution system under this section shall be down no greater than those occurrences and times specified in Attachment J-C16.3, Section J, herein referred to as the "outage limit".  For work that exceeds the TC limit, the time expended by the Contractor, prior to the Contractor notifying the COTR of such condition(s), shall be applied towards the outage limit.  All other time will not be counted towards the outage limit for work exceeding the TC limit.  Planned outages for maintenance and repair shall follow standard labor hours and practices per the R.S. Means® Facilities Maintenance and Repair Cost Data Handbook.  Any time exceeding published labor hours may count towards the outage limit.

The actual boiler firing efficiencies shall be in accordance with Contract Requirement No. C15-501, Steam Generation Operations & Distribution; Boiler Combustion Limits.  The Contractor shall prepare maintenance procedures per the following guidelines:  (1) Manufacturer’s instructions; (2) industry standards and codes, (3) Federal, State, and local regulations; and (4) procedures outlined in NASA publications.  As a minimum, the procedures shall include:

C15.8.T.1 Equipment operating procedures including start-up, on-line or running parameters, shutdown, emergency and lay-up procedures.

C15.8.T.2 Plant system equipment PM procedures and maintenance schedules.

C15.8.T.3 Troubleshooting procedures for major equipment and systems.

C15.8.T.4 Corrective maintenance and repair procedures.

C15.8.T.5 Clearly defined qualifications, duties, and responsibilities, for all maintenance personnel positions and supervision.

C15.8.U Operating Records and Logs.  The Contractor shall maintain operating, laboratory, maintenance, personnel qualification, emergency condition, and operating cost records daily.  The Contractor shall keep all operation, maintenance, and repair records orderly, readily accessible, and simply referenced so they can be quickly accessed by all authorized Government authorities at any time.  The Contractor shall keep copies of all records at the Moffett Boiler Plant, Building 10.

C15.8.U.1 The Contractor shall provide, maintain, and post current signs and instructions including, but not limited to, no smoking, electrical and chemical hazard warning signs, routine daily instructions, and routine laboratory analyses procedures required by the COTR and Federal, State, and local regulations.

END OF SECTION C15
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