ATTACHMENT 15.

HEATING, VENTILATION, AIR CONDITIONING, REFRIGERATION, AIR COMPRESSORS, AND PRESSURE VESSELS SYSTEMS MAINTENANCE AND REPAIR 

a.
General Requirements.  The equipment items to be operated, serviced and maintained are described in Attachment 2.  SPECSINTACT (and its referenced documents, standards, codes and procedures and the NASA Reliability Centered Facilities and Equipment Acceptance Guide) shall be referred to where appropriate for workmanship and material quality standards.  The work includes the performance of trouble call work and recurring work.  

b.
Performance Criteria.

(1)
Quality.  Workmanship and material quality shall be in accordance with the definitions, procedures, and standards specified in the Contractor prepared, JPL-approved Operation Procedures Plan (Paragraph Attachment 15.d.); applicable Codes and Standards.  


(2)
Documentation.  The Operation Procedures Plan is prepared, maintained, and updated as specified.  Attachment 8 lists the records and reports required of the Contractor as part of this work.  System and equipment deficiency information obtained from the failed or marginally passed tests and certifications, or noticed during trouble calls, facility inspections or preventive maintenance work shall be reported in accordance with Article 1, Paragraph 2.2.2.3.4.
c.
Operation Procedures Plan.  The Contractor shall develop an Operation Procedures Plan for work on the heating, ventilation, air conditioning and refrigeration, and control air systems at JPL.  The objective is to perform HVAC work in accordance with written and bound procedures to ensure that JPL is provided safe, reliable, and efficient operation of the HVAC systems.  The Plan shall be developed using the following guidelines:  (1) JPL Facilities Design Standards, (2) SPECSINTACT, (3) existing JPL operating procedures, (4) industry standards, (5) equipment and system manufacturer’s instructions, (6) procedures outlined in the JPL Safety Manual, (7) NASA Facilities Maintenance Management Handbook (NPG 8831.2D), and (8) the NASA Reliability Centered Building and Equipment Acceptance Guide.  The Plan shall address:

(1) EMS operations and monitoring of temperature and humidity, method of calibration of EMS building sensors.  Procedures for operating equipment to take advantage of possible energy savings and evaluating and responding to requests for extended operation of air conditioning systems.  Procedures for documenting changes made to the EMS system (hardware/software/graphics changes, equipment on/off time, setpoint changes) and for performing maintenance on the EMS system hardware and software.  


(2) Method of carrying out air balancing when air handlers and distribution systems are altered or modified by maintenance and operations actions.  


(3) Method of ensuring good air quality and proper sealing of filter banks so as to prevent ingress of dust and particles into the intake plenum.  Procedures for evaluating customer complaints regarding (IAQ) dust particulate discharge and method of resolving same.

(4) Cooling tower, closed loop, and boiler water treatment procedures.  Methods for controlling water quality within required parameters. 


(5) Method for maintaining gas-fired boilers/heaters, including cleaning of boiler tubes.  Method of source testing boilers operating under permits from the AQMD.  Method of determining seasonal shut-down and start-up.

(6) Method of ensuring environmental compliance and certification, including R‑12 refrigerant recycling, refrigerant inventory management, and hazardous waste protection, packaging and disposal procedures.  Method for calibrating and maintaining refrigerant monitoring systems in equipment rooms and other areas.  Procedures for addressing refrigerant leaks.

(7) How emergency support systems (water chillers, a/c systems, air compressors, hot water systems, humidification systems) will be provided to insure facilities are operating as designed at all times.  Description of how critical facilities will be operated during an emergency.

(8) [Intentionally left blank] 

(9) Procedure for effecting maintenance and repairs on kitchen and cafeteria equipment without impact to normal operations.  

(10) Methods for ensuring comprehensive HVAC maintenance/repair.  Method of ensuring that HVAC workers do not cause any collateral damage (e.g., floors, ceilings, and walls).  Discuss method for performing quality control and for obtaining and exercising warranties.

(11) Methods for ensuring certification and continuous training of HVAC technicians.

d.
Reserved.
e.
Technical Requirements.  

(1)
Energy Management System (EMS).  The Contractor shall operate, maintain, and repair the Center’s Energy Management System (EMS), used for the monitoring, control, and regulation of mechanical systems throughout JPL and to detect abnormal conditions in equipment operations 24 hours per day, 7 days per week and as further described in Attachment 15.j.(8) below. 

(2)
Temperature and Humidity Control.  The Contractor shall maintain and operate HVAC systems to provide temperature and humidity within design requirements.  The Contractor shall maintain, repair, and replace as needed, temperature sensing, mixing and regulating valves, and equipment related to heating and chilled water systems.

(3)
System Balancing, Adjustment, and Calibration.  The Contractor shall balance air and hydronic systems, adjust and calibrate pneumatic systems, adjust electric and electronic controls (including direct digital control [DDC]) as specified by blueprints, drawings, and manufacturer's design specifications.  The Contractor shall repair, troubleshoot, and perform calibration adjustments and replacement of pneumatic, electric, and electronic and digital data control systems to ensure correct HVAC temperatures, humidity, or pressure for proper operation and maximum efficiency.

f.
Refrigerant-Handling Requirements.  All refrigerants must be handled and recycled using EPA-approved methods and equipment.  Under no circumstances shall intentional venting of refrigerants be permitted.  In addition, the Contractor shall maintain an accurate, up-to-date inventory of all refrigerants purchased, used, where used, in what equipment, etc., and disposed of. 
g.
Equipment and System Types.  Maintenance and repair shall be provided on the following types of equipment and systems:

(1)
Energy Management Systems (EMS) including EMS panels, EMS net controllers, DDC controls, programming, graphics, sensors, actuators, software, host computer, data and visual display terminals and consoles, networks, network drivers, network terminations, and other associated hardware.

(2)
Air conditioning equipment and systems, including heat pumps, window and through-the-wall type units, package units, multi-zones, humidifiers, portable units, gas-fired heaters, infrared heaters, split system units, and roof-mounted units on trailers. 

(3)
Centrifugal, rotary, screw machine, and reciprocating water chiller systems.

(4)
Cooling towers, structures, components, controls, and chemical feed systems.

(5)
Evaporative cooling systems.

(6)
Ventilation equipment and systems.

(7)
Steam and hot water boilers, heaters, water heaters, radiators, and related equipment and systems.

(8)
Refrigeration and freezer equipment and systems.

(9)
Ice machines and related equipment. 

(10)  Exhaust Systems and fume hoods.

(11)  Air duct systems, registers, grills, hardware, and fittings. 

(12)  Air dryer systems. 

(13)  Air compressors and distribution systems. 

(14)  Vacuum pumps and systems. 

(15)  Pneumatic, electrical, electronic, and DDC controls and systems. 

(16)  Hot water systems and chemical treatment and related equipment/hardware.

(17)  Condenser water systems and related equipment/hardware. 

(18)  Chilled water systems, chemical treatment, related equipment, and hardware. 

A complete list of the equipment is located in Attachment 2.  Additional equipment may be added by JPL to Attachment 2. 

h.
[Intentionally left blank.]
i.
Requirements for HVAC Work.  In addition to Attachment 12, General Requirements and Procedures for Recurring Work and Repairs, the following general performance and workmanship standards for HVAC work are included.  These standards do not change or expand the specific PM, PGM and PT&I Requirements set forth in Appendix 15.8, but are intended to serve as a basis for the Operation Procedures Plan and for clarification, amplification and guidance in the performance of all HVAC-related work at JPL.

(1)
Equipment Adjustments.  Equipment adjustments required for efficient, economical, and safe performance of equipment systems shall be made at the time of each scheduled preventive maintenance or PT&I, or more frequently as required to maintain efficient operation.  

(2)
Periodic Cleaning and Sanitation.  Routine and scheduled cleaning of work areas and mechanical equipment rooms, systems, drains, drain piping, traps and pans, condenser coils, oil filters, air filters, after coolers, cooling and/or heating coils, blower shields/belt guards and fans, grills, supply and return air registers, screens, diffusers, electrical contacts, switch boxes, motors, gauges, strainers, dampers, actuators, louvers, safety controls, and any other JPL equipment, shall be accomplished as a part of the regular scheduled preventive maintenance (PM), PT&I, and service, or more frequently as may be necessary to maintain a clean and sanitary operating condition.

(3)
[Intentionally left blank.] 
(4)
Lubrication.  During preventive maintenance, operator maintenance, and trouble call work, the Contractor shall routinely check equipment for excessive bearing temperatures, noise, and the proper lubrication of bearings and moving parts.  

(5)
Replacement and Cleaning of Air Filters.  Filters shall be fitted so that all air passes through the filters.  Replace throwaway type filters and those missing or having improper fit with the proper fiberglass, synthetic media, or high efficiency filters. No filters having a filtration efficiency of 40% or less shall be used at JPL.  Washable filters shall be cleaned in accordance with manufacturer’s instructions.

(6)
Rust and Corrosion.  The Contractor shall clean, prime and paint rusted and corroded areas on equipment.  Equipment identification data and coils shall not be obscured or covered up with paint.

(7)
Motors, Drives, Sheaves, Shafts, Couplings, Blowers, Fans, Hubs, Belts, Bearings, Gearboxes, and Guards.  The Contractor shall check for leaks or accumulations of dust, dirt, grease, and oil; clean, adjust, service, repair, or replace items to correct existing deficiencies such as: worn, loose, missing, or damaged parts, guards, connections, and connectors; bent blades or worn, loose, broken or missing belts; unbalanced moving parts; shaft misalignment; worn or damaged couplings; excessive noises and vibrations; end play of shafts; bad bearings; ineffective isolators; and vibration absorbers; check full load and run load amperages, rotation, and starting components of each electric motor, and compare them with manufacturer's data plate ratings during PMs, trouble calls, or installations; check the condition of motor windings and brushes.

(8)
Wiring, Electrical Control Circuits, Systems.  The Contractor shall check for loose, charred, broken, or damaged wires and insulation; short circuits, loose or weak contact springs; worn or pitted contacts; proper sizing of fuses; defective operation of parts and components; and other deficiencies.  All wire splice connections shall be properly insulated.  All electrical wiring, circuits, etc., shall meet the JPL Facilities Design Standards and the National Electrical Code for its particular application.  The Contractor shall clean, adjust, service, repair, or replace items found to be deficient.  

(9)
Fire and Safety Hazards.  The Contractor shall, on job sites and in machine rooms, check for dust, dirt, soot, oil and grease deposits and accumulations, drippings, presence of flammable materials, rags, debris, and any other conditions that may be construed to be a potential fire or safety hazard.  The Contractor shall correct or remove from the site all fire and safety hazards.

(10) Controllers (including, but not limited to, thermostats, sub-bases, guards, time clocks, covers, ambient air temperature sensors, sub- and master controllers, sensors, transmitters, temperature and pressure controls).  The Contractor shall check for improper settings, defective operation, calibration and cleanliness, proper control voltages, and pneumatic air operating pressures;  check for deficiencies in wiring, tubing, piping, switches, relays, coils, solenoids, transformers, controls, sensors, thermostats and protective covers and guards, ambient-stats, acquastats, pressure switches, reversing relays, timing devices, master and sub‑master controllers, outdoor temperature override controllers, air quality sensors, etc.; balance systems and adjust and calibrate pneumatic, electric, and electronic controls; clean, adjust, service, repair, or replace items found to be deficient.

(11) Air Handling Systems  (including, but not limited to, air handler units, ducts, fan coils, plenums, grilles, registers, diffusers, screens, dampers, bellows, vanes, mixing boxes, variable air volume (VAV) boxes, and balancing of air systems).  The Contractor shall check plenum chambers, supply and return air ducts, fan coils, branch ducts, mixing boxes, VAV boxes, dampers, bellows, registers, grilles, diffusers, louvers, and insect and bird screens; check for dirt, dust and trash; air leaks, broken, ripped or torn insulation and disconnected ducts; loose or broken connections, brackets, hangers, supports, and other parts; excessive vibrations or other movements; defects in metal, fiber glass, and other materials; proper operation of movable parts such as dampers, louvers, and vanes relative to the controlling device; and inadequate air flow and/or distribution in main and branch duct circuits; check air handler unit systems for proper operation and correct CFM air flow; balance air distribution systems to their original design specifications for all areas being serviced by the systems; check air temperatures and static pressures; and check turning vanes, fire dampers, access openings, doors, panels, outside air make-up systems, ducts, and screens.  The Contractor shall clean, adjust, calibrate, service, repair, and replace all items found to be deficient in order to operate the facility in an optimum manner.

(12)  [Intentionally left blank.]

(13) Temperature Exchange Units  (including, but not limited to, heat exchangers, heating and cooling coils, condensers {water and refrigerant}, evaporators {water and refrigerant}).  The Contractor shall check for obstructions to the airflow/waterflow through all heat exchangers/coils.  Check for leaks, scale, dirt, and foreign materials accumulation, unusual noises and vibrations, and loose, missing, or damaged parts.  On direct expansion systems the Contractor shall check for frosting or icing of coils; proper operation of expansion valves, capillary tubes, and spider distributors; proper operation of automatic temperature controls and defrost timers; check superheat across evaporator coils; and check all coils for leaks.  On water cooling/heating coils the Contractor shall check for proper water flow, temperature, and pressures and pressure drop across the coil.  The Contractor shall clean and flush the water side of water cooling/heating coils as necessary to correct any deficiencies not allowing for proper operation.  The Contractor shall check for damaged, bent or corroded coil fins on all coils; clean, adjust, service, repair, or replace items found to be deficient.

(14) Condensate Drains, Pans, Piping, Traps.  The Contractor shall check all condensate drain pans for algae growth and sedimentation, damaged coatings and insulation, rust corrosion, and leaks; check condensate drains, condensate pumps, interconnecting piping, and traps to assure they are open and water flow is not restricted; clean, adjust, service, repair, or replace items found to be deficient.

(15) Piping.  (Water, Refrigerant, Gas, Oil, and Air).  See also Attachment 14.  The Contractor shall check for leaks, rust, corrosion, deformation, and material defects of all applicable piping and tubing;  check for piping and tubing vibrations, looseness, and rubbing against objects that can cause damage to the equipment; proper support for piping and tubing; and vibra-absorbers, expansion joints, and rupture discs.  Piping, tubing, and fittings being replaced shall be compatible with existing materials.  The Contractor shall clean, adjust, service, repair, or replace all items found to be deficient.  

(16)  Compressors.  The Contractor shall check for dust, dirt, oil, and grease deposits and accumulations, leakage of refrigerant and oil, cracked/clear sight glasses and gauges, damaged fittings, piping, valves, etc.;  check for loose connections, excessive or unusual noise and vibrations; proper suction and discharge temperature and pressures, and indications of excessive heat; check oil levels, unloaders for proper operation, and change out dirty or contaminated oil and filters;  check compressor full load and run load amps, compare against manufacturer's data plate rating, and record the findings; check all electrical wiring, connections, and related components; record type and amount of refrigerant and/or refrigerant/oil added to the system, on the log sheet (as applicable) for air conditioning and compressed air plant compressors; clean, adjust, service, repair, or replace all items found to be deficient.

(17) Air Cooled Condensers.  The Contractor shall check for dust, dirt, foreign materials, oil and grease accumulations, leaks, excessive or unusual noise and vibrations; and loose, missing, or damaged parts; check motors, sheaves, belts, bearings, shafts, supports, brackets, hardware, etc.; check the operation and calibration of fan cycling controls, fan rotation and fan shroud, low ambient switch controls and dampers, head pressure control louvers, actuators, and regulators;  check for proper air flow through the condenser coil; and bent, damaged, or corroded coil fins and fan blades; balance systems and adjust and calibrate pneumatic, electric, and electronic controls; remove weeds, bushes, and other obstructions within three feet of air cooled condensers; clean, adjust, service, repair, or replace all items found to be deficient.

(18) Refrigerant and Oil Systems. (including, but not limited to, Separators, Dryers, Strainers, Filters, and Oil Traps.)  The Contractor shall check for proper operation, refrigerant and oil leaks, and other material defects; check sight glass for clarity, cracks, or moisture; and check the charges and levels for refrigerant and oil. The Contractor shall clean, adjust, service, repair, or replace all items found to be deficient. 

(19) [Intentionally left blank.]

(20) Tanks.  (including, but not limited to, Water Tanks, Receivers, Accumulators.)  The Contractor shall check pressure tanks and other equipment parts for damage and deterioration; blow down or drain air tanks; check all equipment items for leaks and missing or defective parts; check pressure relief valves, check valves and regulators for proper operation to manufacturer’s specifications; check liquid levels, sight glasses, heat transfer, temperature differentials, and pressures.

(21) Balancing Chilled Water, Condenser Water, and Hot Water Systems.  The Contractor shall test chilled, condenser, and hot water systems to assure these systems are providing the most efficient and economical operations attainable for that equipment and the facilities which it services; check flow and rebalance to meet design specifications; bleed air from chilled, condenser, and hot water loops to maintain efficient operating conditions; repair or replace automatic and manual bleed-off valves in systems for proper operation.

(22) Insulation.  See also Attachment 14.  The Contractor shall clean, adjust, service, repair, or replace all items found to be deficient.  Identification and directional markings shall be maintained on insulation surfaces.

(23) Exhaust Air and Ventilating Systems.  The Contractor shall check for accumulations of dust, dirt, grease, and oil; check operation of dampers, baffles, solenoids, protective guards, insect and bird screens; and check caulking around flashing, ducts, collectors, smoke pipes, cowlings, hoods, caps, and covers.  The Contractor shall clean or replace filters with proper fiberglass, synthetic media, or high efficiency filters as applicable; check for clogging, broken, or separated joints and seams in ducts, stacks, couplings, sheaves, belts, fan blades, blowers, etc.; check thermal insulation, protective coverings, vapor barriers, and loose or missing fasteners and hardware; check for material defects and improper operation of moveable parts and components relative to the controlling device; balance systems, and adjust and calibrate pneumatic, electric, and electronic controls; check for loose, missing, or poor fitting flashing, fire and safety hazards, warning alarms, etc.; clean, adjust, service, repair, or replace all items found to be deficient.

(24) Valves.  (including, but not limited to, Hand, Check, Relief, Three‑Way, Reversing, Float, Makeup, and Bleedoff.)  The Contractor shall check valves for operation, leakage, linkages, travel, range limitations, rust, dust, dirt, corrosion, scale, seizing, binding, mounting, clogging, broken, damaged or missing parts, and material defects; check the source of valve operation, i.e., pneumatic, electrical, pneumatic/electric, etc., for required pressures, electrical power voltages, etc.; clean, adjust, service, repair, or replace any parts, materials, components, or combinations thereof found to be deficient as a result of these inspections, to restore valves to a standard operating condition.

(25) Evaporative Coolers.  The Contractor shall check and treat for scale and calcification, leaks and for excessive noise and vibration; check the thermostat for proper calibration and cycling; check the filter and filter pads for proper size, condition and cleanliness; check the condition of the electrical connections, conduit, disconnect block, block contacts, and fuses; check bearing play on the cooler motor; the blower wheel, blower belt and tension; check water pan; float and water level; check fan temperature control; pumps, motors, distributors and bleed-off; check cleanliness of the pump filter; and clean, adjust, service, repair or replace all items found to be deficient.

(26) Cooling Towers.  The Contractor shall check for external scale, leaks, defective valves, and float assemblies; deterioration and improper positioning of slats, baffles, and eliminators used to control water spray and/or distribution.  The Contractor shall check for structural damage, rust, and corrosion.  The Contractor shall check the condition and operation of gearboxes (gear reducers), fans, blades and hubs, motors, drives, shafts, couplings, guards, bearings, etc.; check cooling tower water level, water make‑up, drains, valves, overflow, and bleed-off; and clean, adjust, service, repair or replace all items found to be deficient.

(27) Equipment Cabinets and Hardware. (including, but not limited to, Cabinets, Cases, Doors, Lids, Panels, Gaskets, Latches, Handles, Hinges, Hardware.)  The Contractor shall check for cracks, scrapes, gouges; check for separation, missing, broken or damaged parts and components; check for bad insulation, bad gaskets, leaks, fitting of doors, etc.; and clean, adjust, service, repair, or replace all items found to be deficient.

j.
Equipment Operations  The Contractor shall perform the operation of those HVAC, refrigeration, and compressed air systems listed in Attachment 2.  Operations shall be conducted in accordance with applicable manufacturer's specifications, manuals, brochures, literature, JPL directives, pamphlets, etc., except as may be directed by the CTM for reasons of emergencies, inclement weather, energy conservation, safety, etc. and shall serve as the basis of the Operation Procedures Plan.  Operational checks shall be made daily, as a minimum, during all periods of liquid chiller, steam boiler and Laboratory main air compressor operations.  Operation log sheets shall be filled out as part of each operational check, retained and filed by the Contractor, and sorted by building.  When systems are secured for extended periods for repair, seasonal shutdown, etc., a remark shall be included on the log sheet to that effect.  Log sheets shall be subject to periodic inspection by JPL.  

(1)
Specific Requirements for Air Conditioning Systems. Air conditioning systems to be operated, maintained, and repaired are listed in Attachment 2. Maintenance, repair, and operation of these systems shall be performed in accordance with the recommendations of the manufacturer and the provisions of this contract. 

(a)
Compressor Replacement.  When compressors are replaced, the internal refrigeration system shall be thoroughly cleaned in accordance with the approved manufacturer's procedures.  Additional precautions shall be taken following approved and acceptable industry standards and practice to further control refrigerant system contamination and prevent damage to replacement compressors and components.  

(b)
Portable Chiller System.  The Contractor shall be required to provide temporary or emergency cooling during times when the Contractor is unable to operate primary equipment as designed. The Contractor shall maintain a log that lists the location of portable units, name of the requestor, and dates requested, installed and returned.

(c)
Portable Air Conditioning Systems. The Contractor shall be required to provide temporary or emergency cooling during times when the Contractor is unable to operate primary equipment as designed. The Contractor shall maintain a log that lists the location of portable units, name of the requestor, and dates requested, installed and returned.
1
Setup Procedures.  The Contractor shall provide equipment and labor to acquire and maintain portable air conditioning system equipment.  System setup shall include the electrical hook-up and all mechanical hook-up, which shall include all hoses, connections, duct work, couplings, hardware, other components needed, and all labor as required for setting up. 

2
If a temporary cooling system is needed during periods when repairs/PMs are being performed, the portable air conditioning system and its installation, operation, and maintenance shall be provided as part of that work.

(d)
[Intentionally left blank.]

(e)
Window and Through-the-Wall Type Air Conditioning Units.  Maintenance and repair of these units include work on cabinets, casings, openings, carpentry trim work, caulking, insulation, brackets, supports, painting, and other work normally associated with these types of equipment.  When window or through-the-wall type units are removed for servicing, the opening shall be covered with a weather- and element-resistant material in such a way as to prevent the entrance of water, dust, and insects into the facility from which the unit was removed.  If a unit cannot be repaired within one working day, a temporary working unit shall be installed.

(f)
Filter Maintenance.  The filters shall be maintained at the frequencies specified as part of the PM program.  The Contractor shall include filter changes in the Contractor’s submitted Monthly Work Schedule.  Filters shall be installed so as to prevent ingress of dust and particles into the intake plenum.  

(2)
Specific Requirements for Cooling Tower Systems.  The Contractor shall furnish services for the maintenance and repair of cooling tower systems, and for the treatment of cooling tower circulating water.  Services shall consist of, but not be limited to, the development of a treatment program for each cooling tower and be included in the Operation Procedures Plan; installation of monitoring and treatment equipment; flushing and cleaning of cooling towers; and testing and treatment of circulating water to prevent accumulation by precipitation of scale, corrosion, biological growths, and other foreign materials and organisms.  Attachment 2 provides a list of the cooling towers requiring service. 

(a)
Treatment Program.  The Contractor shall provide a circulating water treatment program for each cooling tower listed in Attachment 2 in accordance with the following requirements.  The treatment program shall be included in the Operation Procedures Plan and, after approval, the program will be monitored continuously and modified by the Contractor as required to meet the treatment standards specified.  All proposed changes to the approved program shall be submitted in advance for the Cognizant Negotiator's approval.

1
Proposed Treatment Program Plan.  A draft outline of proposed chemical treatment procedures shall be provided for the Cognizant Negotiator's  approval at least 30 calendar days prior to the start date of service delivery on the Contract.  The proposed procedures shall be incorporated in the Operation Procedures Plan and shall include:

a
The manufacturer, amount, type, and methods of feeding and controlling chemicals to be used.  Where applicable, include chemical active ingredient levels in parts per million (ppm).

b
Shop drawings showing the proposed installation of chemical feed equipment and coupons required for corrosion testing.

c
Proposed limits for pH, total dissolved solids, corrosion inhibitor, scale inhibitor, and biocide.  The concentration ratio to be used as the operating base, as discussed in Paragraph Attachment 15.j (2)(a)2e, Cycles of Concentration, shall also be provided.

d
Proposed chemical shipping, handling, documentation, and storage procedures.  Include specimen label, product registration number, and application instructions for all proposed algaecides and biocides. 

e
Proposed record keeping forms and procedures.

f
Proposed circulating water, makeup water, and scale and corrosion testing procedures. 

g
Name, address, background, and other pertinent information on the proposed independent testing laboratory.

2
Treatment and Control Requirements.  The Contractor's cooling tower water treatment program shall be designed to minimize corrosion, scale, deposition, and microbiological activity and shall be effective over the entire expected temperature range.  All chemicals shall be commercially available for use in the treatment of cooling tower water.  All chemical additions and treatment methods shall comply with the current Environmental Protection Agency requirements and recommendations, and bleedoff water and other discharges shall be maintained in compliance with all applicable Federal, state, and local laws and regulations.  Chromates and other chemicals that are considered potential pollutants shall not be used.  All industrial wastewater discharges to the sanitary sewer shall be identified in writing for approval by the Cognizant Negotiator at least 24 hours prior to discharge. 

a
Corrosion Control:

i.
Mild steel corrosion rates shall be maintained below 5.0 mils per year (MPY) at all times. 

ii.
Copper and cupro nickel corrosion rates shall be below 0.3 MPY at all times.

iii.
Chromium is banned by EPA for use in cooling tower water treatment and shall not be used.

b
Scale Control:  

i.
Sufficient scale inhibitor/polymer shall be applied to prevent any calcium carbonate or calcium sulfate scale.  

ii.
Control limits for pH shall be designed to prevent such scaling.  

iii.
No acid shall be used.

c
Deposit Control:  Specific deposit control agents shall be applied to prevent and minimize suspended solids deposition within exchangers.

d
Microbiological Control:

i.
Bacterial testing shall be performed to determine bacterial levels in the cooling tower. 

ii.
Test results shall be used to indicate when the biocide treatment should be changed or altered. 

iii.
Historical data on results shall be maintained to determine the most effective treatment.

iv.
Algae growth shall be minimized. 

v.
The total lethal dosage rate of biocide used shall never drop below a 25% level. 

vi.
No deterioration of cooling towers/components shall occur as a result of the treatment program.  

vii.
Algaecides and biocides used shall be registered with the Environmental Protection Agency under the Federal Insecticide, Fungicide, and Rodenticide Act, as amended (7 U.S.C. 136 (et seq.)) specifically for use in cooling towers.  The algaecide shall be used in strict conformance with label instructions.

e
Cycles of Concentration.  The dissolved solids concentration in the circulating water shall be controlled such that the treatment program provided will positively prevent scale and corrosion.  

f
Cleaning and Flushing All cooling towers shall be cleaned and flushed of scale, trash, mud, dirt, algae, slime, and other foreign material and organisms while performing PM.  Additional flushings and cleanings shall be performed as necessary to remove excess accumulations of such foreign material.  

(b)
Test Requirements.  

1
Circulating Water Testing:  Circulating water from each cooling tower shall be tested weekly for pH; conductivity; scale and corrosion inhibitor levels; biocide; and bacterial levels.  Test results shall be recorded not later than the second work day of each month for the previous month. 

2
Scale and Corrosion Tests: The Contractor shall provide for the accurate measurement of corrosion consistent with American Society for Testing Materials (ASTM) D2688 (Coupon Test Method) or the corrosion test method described by the National Association of Corrosion Engineers (NACE). Test results shall be recorded within seven calendar days of the test results being read and provided to the Cognizant Negotiator upon request.  Reports shall include a scale analysis or corrosion rate in mils per year, and a written description based on ASTM D2688.

(c)
Maintenance and Repair.  Cooling tower structures shall be inspected yearly, including all components both internal and external, or as otherwise required by the PM schedule.  Cooling tower structures and all of their components shall be maintained and repaired, including, but not limited to, all motors, fans, gearboxes (gear reducers), and hubs; drives, shafts, couplings, sheaves, belts, and guards; float assemblies and valves; drain lines, piping, and valves from the cooling tower pan (basin) to the point at which water is discharged into the sewer or storm drain system, including all supports, brackets, flanges, and hardware to maintain the piping; bleed-off and chemical feed control systems; and make up water piping and valves (from the valve itself into the cooling towers and systems).  See Appendix 15.8 for a cooling tower PM tasks and PM frequency.

(d)
Cooling Tower Water Consumption.  The Contractor shall read cooling tower make-up water meters monthly in accordance with requirements specified in Attachment 8, Contract Data Requirements List, and record the results.  The Contractor shall observe cooling tower water usage both on cooling towers with meters and those without meters and should the observations reveal a substantial change or high water consumption the Contractor shall determine the cause and take appropriate corrective action.  One of JPL's environmental goals is to reduce water consumption; therefore the Contractor shall operate and maintain cooling towers with this goal as a guide. 

(3)
Specific Requirements for the Chemical Treatment of Chilled and Hot Water Distribution Systems.  The Contractor shall maintain detailed records of the results of all inspection checks and chemical treatments to include the maintenance of pH limits; building number and system; date chemicals were applied; description of chemicals used; quantity of chemicals used per system to maintain standards; chemical level readings in system before and after adjustments; date of inspection check and adjustment; and the name of the person(s) performing the inspections and/or adjustments.  This information shall be recorded with the inspection data within five (5) calendar days of each inspection.

(4)
Specific Requirements for Heating Systems and Boilers.  The Contractor shall test, repair, and maintain central and stand-alone auxiliary heating systems and boilers listed in Attachment 2.  These systems vary in size and capacity and may operate 24 hours per day, seven (7) days per week.  Maintenance and repair of these systems shall be performed in accordance with the recommendations of the manufacturer and the provisions on this contract, including the following:

(a)
The Contractor shall maintain automatic firing steam and hot water boilers, humidity steam boilers, electric boilers, forced air gas furnaces, hot water heaters (gas, steam, and electric), oil and gas burners. Electric heating elements, unit heaters, hot water circulating pumps, steam condensate pumps, heat exchangers, steam injectors, steam traps, and other related equipment and devices.  The Contractor shall maintain related heating equipment and systems, feed water systems, forced and induced draft fans, and their associated components.  The Contractor shall perform annual tube cleaning and inspection on boilers. 

(b)
The work shall include, but not be limited to operating boilers and heating systems; water testing, analysis and treatment; boiler start-up and shutdown; predictive testing and inspection; trouble calls and minor repair of the boilers, the entire steam and heating distribution system at JPL including the condensate return system. 

(5) 
Specific Requirements for the Certification of Unfired Pressure Vessels.  The Contractor shall not operate any unfired pressure vessel that does not have a valid inspection certificate attached to it.  The Contractor shall provide all material and labor necessary to prepare unfired pressure vessels for inspection in accordance with the National Board of Boiler and Pressure Vessel Inspectors Code. 
(6)
Specific Requirements For Control Air Systems and Components.  The Contractor shall maintain and repair control air systems throughout the various shops, laboratories, office buildings, and other facilities listed in Attachment 1.  These systems vary in size and pressure ranges up to 125 PSIG.  Maintenance, including repair or replacement of components in these systems shall be performed in accordance with the recommendations of the manufacturer and the provisions of this contract, including the following:

(a)
Air Compressors.  All components, including but not limited to, electrical or internal combustion drive engines, pistons, cylinder walls, and heads.

(b)
Auxiliary Equipment.  Auxiliary equipment, including air intake filters, silencers, electrical motors, generators, air controls, intercoolers and aftercoolers, separators, traps, air receivers (unfired pressure vessels), air dryers, and other associated components.  

(c)
Pressure Regulating Valves.  Worn, damaged and leaky stems, disks, seals, and gaskets.  The Contractor shall test the system pressure after reassembly to ensure that all joints are sealed.

(d)
Other Miscellaneous Components. Damaged, bent, deteriorated, and leaky drains and compressed air piping. Damaged, worn, or corroded pressure indicators and gauges.  

(7)
Specific Requirements for Refrigeration Units and Systems. The refrigeration units and systems to be maintained and repaired are listed in Attachment 2 and include freezers, walk-in freezers, and refrigerated boxes, reach‑in freezer and refrigerated boxes, refrigerated display cases, salad bars, sandwich bars, and ice machines.  Maintenance and repair of these systems shall be performed in accordance with the recommendations of, and as to meet the rated temperature ranges specified by the manufacturer, the Los Angeles County Health Department, and the provisions of this contract.

(8)
Specific Requirements for Energy Management Systems (EMS).  The Contractor shall operate, maintain, repair, and monitor the  Landis / Staefa/ Siemens System  at JPL. The primary EMS function is to efficiently control HVAC, lighting, and other energy consuming equipment. The EMS consists of host console computers that have the ability to provide a manned interface for monitoring and controlling remote systems through an integrated network control system.  The EMS controls the HVAC loads in buildings by digital control; and monitors electrical meters for energy consumption; 

(a)
EMS Operations.  The Contractor shall, on a 24-hour, seven day per week (24-7) basis and through the EMS, perform the following services as required:

1
Use the EMS to provide energy conservation and management consistent with guidelines in the NASA Procedure Guideline for Energy Efficiency and Water Conservation Technology Practices (NPG 8570.1).

2
Provide surveillance and control of the EMS to regulate and detect abnormal conditions (i.e., outside the operating parameters in equipment operations on a 24-hours per day, seven days per week, basis). 

3
Maintain system integrity, including database diagnostics, provide technical support for the EMS and make control program modifications due to changes in building occupancy and use.

4
Provide support interface in commissioning new EMS equipment.

5
Perform operator maintenance on the EMS equipment within facilities where the 24 hour operations services are provided.  Operator maintenance, as opposed to Preventive Maintenance, includes inspection, tests and minor repairs performed by the equipment operator.  The Contractor shall follow approved maintenance procedures and associated checklists in the performance of the maintenance work.  In addition to performing operator maintenance on on-line equipment, the Contractor shall periodically operate, inspect, and service idle EMS equipment.

6
Maintain the EMS database to provide information such as data on alarms, consumption, historical data, trends, operating demands (entering and leaving chilled water and condenser water temperatures), building utilization efficiencies, and information on installation, modification, and adjustments of EMS hardware. Building heating and cooling history shall be gathered as per Attachment 8, Item 40.

7
Perform systems administrator tasks for new hardware and general system maintenance, such as weekly file system backups and recovery, maintain user accounts, upgrade/install software, administer software licenses, and implement security patches.  Perform file and record maintenance on the Unix server per SCO Unix requirements. Follow Attachment 35, EMS Hardware and Software Configuration Control Document.

8
Make revisions to software; modify as required host computer and panels and field equipment and interface devices to facilitate system changes; reprogram and make upgrades as necessary; and make temporary adjustments and program changes to the EMS for maintenance, construction and repairs.

9
Provide calibration of EMS components.

10  Provide orientation and overview of the EMS to visitors and Management as requested by the Cognizant Negotiator.

11 Provide EMS meter readings on utilities as required and assist in providing information to the JPL Energy Manager regarding JPL's energy usage.

12 The Contractor shall follow the EMS Hardware and Software Configuration Document shown as Attachment 35. 

13 Respond to requests for HVAC during other-than-normal work hours, maintain and update database for such requests.

(b)
EMS  Monitoring Equipment Maintenance and Repair.  The Contractor shall:

1
Provide maintenance and repair of EMS panels, net controllers, Smart 2 DDC controls, sensors, actuators, software, host computer, data/visual display terminals and consoles, networks, network drivers, network terminations, and other associated hardware.  

2
 Ensure that net controllers that become inoperative or unable to perform as originally intended shall be repaired or replaced within one (1) working day. Net controllers that operate but are unable to access the network trunk shall be repaired within two (2) working days. Net controllers that require revisions shall be modified, reprogrammed, or upgraded.

(c)
EMS Monitoring. The Contractor shall:

1
 Provide 24-hour, seven-day-per-week monitoring of the EMS alarms status for buildings and equipment at JPL.

2
 Prioritize and respond to alarms and abnormal operating conditions indicated by the EMS.

3 Make available to the CTM, upon request, histories of all alarms over a period of three (3) months.

4 The “ENERGY MANAGEMENT SYSTEM POINTS CHECK” form (Appendix 15.15) shall be used to record morning and afternoon point checks.  All point checks indicated on the form shall be performed and recorded daily.  One set of point checks shall be taken between 7 a.m. and 8 a.m., and the other set of point checks shall be taken between 1 p.m. and 2 p.m.  The date and time of the checks shall be noted in the appropriate boxes. These records shall be submitted to JPL each month.

5 Coordinate facility maintenance work with EMS operations to avoid false alarm generation.  The Contractor shall make temporary adjustments and program changes to EMS controlled systems for maintenance, construction, repair, and research specific requirements, as requested.

(9)
 Specific Requirements for Miscellaneous Equipment and Systems.  Miscellaneous equipment and systems shall be maintained and repaired in accordance with the recommendations of the manufacturer, the NASA Reliability Centered Maintenance Guide for Facilities and Equipment, and the provisions of this contract, including the following:

(a)
Ventilating Equipment and Systems. The Contractor shall maintain and repair or replace as necessary to maintain operation as designed, ventilating equipment consisting of ventilating, exhaust, and utility fans, and those systems associated with the operation of these items of equipment.

(b)
Dehumidification/Humidification Units and Systems.  The Contractor shall maintain, repair or replace as necessary to maintain operation as designed, dehumidification/Humidification units in accordance with the recommended standards of the manufacturer and in accordance with the provisions of this contract.

(c)
Water Softeners. The Contractor shall maintain, repair or replace as necessary to maintain operation as designed, water softeners shall be tested, maintained, and repaired in accordance with design standards, the manufacturers’ recommendations and the provisions of this contract.

(d)
Vacuum Pump Units and Systems. The Contractor shall maintain, repair or replace as necessary to maintain operation as designed, vacuum pump units and systems shall be maintained and repaired in accordance with the manufacturer's manuals and procedures and the provisions of this contract.
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