Section J, Attachment N

Exhibit N-1 – Table 1

System Definitions

1.1.0 Mechanical

#
System Type
System


1.1.01
Mech.
Chilled Water


1.1.01.A

A. Description
Production – Water chillers at *JSC consist of large central plant systems (up to 2000 tons) and individual packaged systems serving specific selected facilities.  The central plants, buildings 24 and 28, provide chilled water internally and through the utility tunnel or direct buried to the mall buildings for use as HVAC or process cooling.  The emergency power building, building 48 provides chilled water internally and through the utility tunnel to the Mission Control Center (MCC) buildings (30L, 30M and 30S) to be used in HVAC cooling.  The chiller auxiliary support equipment in buildings 24, 28, and 48, is the equipment/components required to support the operation of a plant chilled water system or a backup to provide chilled water when the plant chilled water systems not available.

Distribution/Use – The chilled water piping system contains approximately eight miles of primary supply and return piping that connects the central/auxiliary plants to the mall facilities and building 48.  This system includes the direct buried chilled water supply and return feeds from both building 24 and 28 that connects in the tunnel.  The Building 48 chilled water distribution system provides chilled water supply and return to the MCC and helps feed the tunnel system when necessary.  The building 48 system can either produce chilled water or redirect building 24 and 28 chilled water as required.

Closed loop cooling systems are those systems that use a chilled water heat exchanger to provide a secondary cooling water loop to provide cleaner cooling water for sensitive/critical equipment. 

1.1.01.B

B. Output
Production – The contractor shall operate chilled water systems as necessary to ensure chilled water is continuously supplied to facilities to satisfy the load.  The central/auxiliary plant chilled water systems must be maintained in such a manner as to ensure that there are always two spare chilled water systems available to be placed in service at all times.  During mission support periods the building 24 and 28 systems must be available to immediately support the additional load from the MCC if necessary.  The roof mounted backup water chiller at the central plant shall be available at all times to support critical air handler 24-6 operation in the event of a plant chilled water outage. The building 48 chilled water system shall continuously satisfy the MCC load and shall provide chilled water at 44F +/-1F or as directed by NASA.  The building 48 system shall maintain at least one chiller in a standby condition available to be placed into immediate service with one chiller down for maintenance/repair and with a two chiller load.  All chilled water systems shall be maintained such that freon leaks are repaired within 30 days of discovery.  The contractor shall operate the chilled water systems that are the most energy efficient based on lowest $/ton operational cost per chiller unit except during outages, equipment training, or weekend equipment rotation operation to maintain equipment reliability.  All systems shall be free of water leaks.

Distribution/Use – All chilled water distribution systems shall deliver a continuous chilled water supply from the point of production to the facility and shall be maintained free of leaks.  All chilled water systems shall be controlled at each HVAC system to meet the requirements for cold deck temperatures as specified in the JSC Spring/Summer and Fall/Winter Seasonal Adjustment Plan and to meet building temperature and humidity requirements.  Closed loop cooling systems shall meet the equipment requirements for flow, temperature, and capacity and be free of leaks.

1.1.01.C

C. Components
Production – The chilled water system components include but are not limited to, chilled water pump, filter, evaporator, condenser and economizer section, electric motor or steam turbine driver, gear box, compressor, oil return units, control panels and the field control systems, heat exchangers, pumps, surface condensers, hot well pumps, piping, refrigerant piping, refrigerant valves, instrumentation including PLC’s, flow devices, probes, delta-Pressure switches, pneumatic controls, etc., makeup water tanks, side stream filters, compression tanks, freon recovery units, and freon boil off vessels.

Distribution/Use – The tunnel chilled water system may include but are not limited to the following: piping, cathodic protection system, insulation and aluminum jacketing, air vents, valves and associated brass tags, instrumentation including flow devices, probes, delta-Pressure switches, etc.  All chilled water systems include the chilled water system inside the facilities.  The components of the chilled water system may include, but not be limited to, pumps, strainers, instrumentation including flow devices, probes, delta-Pressure switches, etc., gauges, controls, orifice plates and other flow elements, compression tanks, control valves and associated controls, valves, fittings, pipe, labels and insulation. 

Closed loop cooling systems may contain, but not be limited to, any combination of heat exchangers, pumps, piping, fittings, labels, valves, flow indicators, compression tanks, strainers, filters, auto air eliminators, insulation, instrumentation, and controls.

1.1.02
Mech.
HVAC


1.1.02.A

A. Description
That system which supplies conditioned air to a space or facility, to maintain required temperature humidity conditions.

1.1.02.B

B. Output
The space to be conditioned shall be maintained at temperatures specified in JMI 8836.1 for personnel comfort and/or equipment requirements.  Air exchanges and indoor air quality shall be provided to meet current ASHRAE recommendations.  Discharge air temperatures from HVAC units shall be as directed in Spring/Summer and Fall/Winter Seasonal Adjustment plans.  Provide indoor air quality such that visual inspection of the supply air ducts, diffusers and cooling coil section (including coil, pan, piping, insulation and walls), of the air handler shall reveal no biological growth, algae, fungus, mildew, etc.  Spot Coolers shall be installed and operated, including condensate removal, for short term (less than 6 months) facility configuration changes.

1.1.02.C

C. Components
These systems are defined to include chilled water, direct expansion systems, and PTOA’s (Pre-Treated Outside Air), interior and exterior locations including but not limited to, mechanical rooms, computer rooms, general office areas, laboratories, vaults, and overhead installations.  This may also include but not be limited to central station units, portable spot coolers, window units, D/X split systems, fan coil units, condenser units, package units, and floor mounted computer room type units.  Components shall be defined as, but not limited to, coil (CW and refrigerant), fan, constant and variable frequency drive units, motor drive, belt, filters, control valves, reboiler, condensate collection pans and piping, hot water coils, steam coils, refrigerant coils, gas fired furnace section, overflow protection devices, humidity control heaters (hot water and electric) and instrumentation, humidifiers, accelerometers, compressor and associated instrumentation and controls, gauges and other instrumentation and controls specific to the air handler systems including flow devices, probes, delta-Pressure switches, etc., air distribution systems such as mixing boxes, variable air terminals, fans, heaters, ducting, dampers ,and  insulation.

1.1.03
Mech.
Cooling Towers


1.1.03.A

A. Description
Cooling towers/condenser/cooling water systems are heat rejection systems that provide cooling water for condensing refrigerants in HVAC/Chillers or other cooling applications.

1.1.03.B

B. Output
All condenser/cooling water systems shall continuously satisfy the plant and/or facility loads and shall provide condenser water to the plants at 86 F to 90 F on design days at 80 F wet bulb temperature while utilizing an optimum number of cooling tower cells.  The contractor shall provide a water treatment program to maintain mild steel corrosion rates less than 2.0 mils per year and copper corrosion rates less than .2 mils per year and the program shall treat the water and tower areas for algae and biological growth.  When any bacterial growth is detected that poses potential harm to personnel or equipment, as determined by the JSC Occupational Health Office, an aggressive treatment program must be maintained until the algae/bacteria growth is destroyed.  The system shall be free of leaks.  The building 24 plant condenser water system shall be maintained to be able to support the two additional backup chilled water systems as required in section 1.1.01.B.  Condenser water quality shall be maintained within the chemical limits as specified on JSC Form 1426, Water Analysis Log for Cooling Towers in Buildings 28 or 48.

1.1.03.C

C. Components
Cooling tower/condenser/cooling water systems are defined as containing, but not limited to, all or any combination of cooling towers, heat exchangers, piping, filters, fittings, labels, fans, gear boxes, flow elements, basins, pumps, valves, fire detection and protection equipment, chemical feed pumps, chlorine supply system, chemical treatment systems, side stream filtration, controls, accelerometers, and instrumentation including flow devices, probes, delta-Pressure switches, etc.

1.1.04
Mech.
Compressed Air


1.1.04.A

A. Description
Production – Buildings 24 and 28 shall provide dry, oil-free compressed air internally and through the tunnel or direct buried to the site buildings to be used as instrument or shop air.  Building 48 shall provide dry compressed air internally through the tunnel for building 30M if the central plant cannot provide sufficient quantity or pressure.  Included are systems that supply and distribute dry, compressed breathing air to the building for use as breathing air.  Also included are starting air systems that supply and deliver starting air to starting air motors on diesel engines.

Distribution/Use – The compressed air distribution system is a piping network approximately four miles in length, both tunnel and direct buried, that connects the central/auxiliary plant outputs to the JSC facilities and the building 48 output to the Mission Control Center.  The compressed air systems are defined to include the compressed air system inside the facility described as instrument, shop, plant, and breathing air.  All *JSC facilities are equipped with either an independent control/shop or breathing air compressor or have a backup control air compressor when supplied with plant air. 

1.1.04.B

B. Output
Production – The building 24 plant air system shall continuously satisfy the site load and shall provide oil free compressed air to the site buildings at a nominal 125-psig +/- 3 psig with a maximum dew point of – 40 °F +/- 5 °F or as directed by NASA.  The building 28 plant air system shall operate at 140 PSIG +/-3 PSIG with a maximum dew point of –40 °F +/- 5 °F or as directed by NASA.  The plant compressed air system shall have one additional utility air compressor available to be placed in service at all times as a standby compressor.  The dew point air output from the desiccant dryer system shall be maintained and the desiccant shall be replaced, heater elements replaced, or other repairs made as required to ensure the dew point requirement.  The plant air system shall be operated at 150-psig +/- 3 psig.  The starting air system for the power engines shall provide compressed air whenever needed at 150-psig +0/-5 psig or as directed by NASA.

Distribution/Use - The compressed air distribution system shall deliver a continuous supply of compressed air from the point of production to point of use at the required quantity and pressure.  The instrument air pressure shall be regulated to a nominal 20-PSI +/- 1 PSI.  The breathing air system shall deliver dry, compressed breathing air to the building at 150 PSI +/- 3 PSI (or as directed by NASA), certified for breathing and conforming to sampling per American National Standard Commodity Specification for Air, Compressed Gas Association, Inc. (ANSI/CGA G-7.1-1989 or latest version.)

All *JSC compressed air systems shall maintain current certification of all pressure systems and components per JHB 1710B, and current **Pressure Systems Inventory Recall such that no component or system inspection date can be found to be out of compliance.  All *JSC compressed air systems shall be free of leaks.

1.1.04.C

C. Components
The *JSC compressed air systems may include but are not limited to, air compressors of all types (both Central plant and facility), air receiver tanks, air dryers of any type, filters, piping, cooling systems, pumps, instrumentation, including flow devices, probes, delta-Pressure switches, etc., controls, relief valves, check valves, associated gauges, pressure regulating stations, oilers, condensate traps; pressure protective devices; valves; fittings; and labels, cathodic protection systems, pressure regulating stations, filter stations.

1.1.05
Mech.
Steam & Condensate


1.1.05.A

A. Description
Production – The building 24 steam system shall provide steam through the utility tunnel and provide for condensate return to and from the site buildings.  This steam is utilized for at the facilities for domestic hot water, space heating, humidification and process uses.  Some *JSC buildings have low-pressure steam boilers for heating and high-pressure steam boilers for test applications.

Distribution/Use - The utility tunnel steam supply/condensate return system is a piping system approximately three and one half miles in total length that connects the building 24 output to the JSC mall facilities. In the facility the steam is reduced in pressure as required and distributed to the point of use.  The system includes that portion that collects and returns condensate produced from the steam system.  The condensate is collected in condensate return units or through tunnel steam traps and returned to the plant from the mall facilities through the tunnel return condensate piping system.

1.1.05.B

B. Output
Production – The steam system shall continuously supply and satisfy the site load with 400 psig superheated steam to the plant header system and shall reduce this high-pressure steam to 100 psig plus or minus 10 psig in the summer.  The output pressure shall be adjusted as required in the heating season to maintain 100 psig at building 35 to meet the building load requirements and may be adjusted as directed by NASA.  The output steam shall be desuperheated to approximately 300 °F at the plant pressure reducing/desuperheating stations.  The plant steam system shall have one additional boiler available to be placed in service at all times as a warm standby boiler.  The condensate return shall be deaerated at building 24 and shall be chemically treated with phosphate to be within 15-25 mg/liter and sulfite to be within 20-40 mg/liter prior to use in any of the plant boilers.  The supply steam to the site shall be treated with amines for a condensate water pH of 8-9 to ensure condensate pipe integrity.  The contractor shall ensure condensate return, to be at least 85% of supply, from the site buildings by verifying condensate return units and all steam traps are operating properly.  The contractor shall ensure that the return condensate to the plant is pure by checking condensate return water quality for hardness with a laboratory color change test each shift.  Potable water that shall be used as a makeup in the condensate system shall be softened to less that 2 mg/liter, maximum hardness.  Steam production systems in *JSC buildings not served by the JSC central plant shall be capable of supplying continuous steam as required to satisfy the Fall and Summer Energy Guidelines.

Distribution/Use - The tunnel steam supply/condensate return system shall continuously supply steam from the plant production system to the facilities and return condensate from the facilities to the plant.  All zones of the tunnel steam/condensate system shall be maintained in service at all times to ensure a continuous supply of steam and return of condensate from mall buildings.  Only brief exceptions of this requirement will be permitted in an effort to locate potable water hardness leaks, repair failed condensate return units, or as required by a utility procedure.  Distribution systems other than the tunnel shall provide the quantity and quality of steam required for the end use.  All steam/condensate valves shall be in an operable state with no actuators missing and all valves, traps, etc. shall be labeled with brass tags containing the valve station number and pressure systems inventory information.  The steam system shall deliver adequate quantity and quality of steam to the building from the tunnel to meet facility requirements.

All *JSC steam systems shall maintain current certification of all pressure systems and components per JHB 1710B, and current **Pressure Systems Inventory Recall such that no component or system inspection date can be found to be out of compliance.  All *JSC steam systems shall be free of leaks.

1.1.05.C

C. Components
Steam/condensate production distribution and return system and support components of the steam system may include but are not limited to, storage tanks, deaerator vessels, condensate pumps, boiler feedwater pumps, hot well pumps, plant boilers, pressure reducing/desuperating stations, chemical storage tanks, chemical feed pumps, water softener, water dealkalizer vessel, steam traps, condensate return units, natural gas scrubber, fuel oil supply pumps fuel oil storage tank, feedwater economizers, boiler oxygen trim controls, other boiler controls and instrumentation, plant master pressure controllers that control the boiler master loop, steam/condensate/chemical/, and fuel piping, gas meters for the boilers, condensate flow meters, make-up water meters, piping, insulation including aluminum jacketing, supports, expansion joints, instrumentation, flow devices, probes, delta-Pressure switches, etc., pressure reducing/regulating stations, gauges, hot water converter vessels; boilers; steam coils in outside air units; reboilers; relief valves and pressure protective devices; valves; fittings, pumps, condensate traps, valves; fittings, flash tanks, and labels.

1.1.06
Mech.
Exhaust & Ventilation


1.1.06.A

A. Description
Those facility systems that: (1) exhaust heat, fumes, odors or other contaminants from within the facility, (2) provide air flow to remove paint fumes from the painting booth facilities (3) exhaust smoke from a facility to provide personnel protection from combustion products, (4) supply fresh air make-up to meet indoor air quality requirements and (5) maintain required pressure in the facility.

1.1.06.B

B. Output
The systems shall supply/exhaust the required quantity and balance of air as required by current design parameters as well as comply with all applicable codes and standards.  Paint booth ventilation systems air mass flow shall be provided per OSHA requirements as sampled per OSHA 190.107, Spray Finishing using Flammable and Combustible Materials as amended.  Smoke exhaust systems shall function as designed whenever preset conditions are met.  All required fans and dampers shall function and be in correct field position based on location of smoke/fire alarm.  All components of a facility ventilation system shall function as designed and maintain indoor air quality in accordance with ASHRAE standards.  All systems shall be properly labeled to include but not be limited to, power sources and hazard conditions.

1.1.06.C

C. Components
Supply/Exhaust ventilation systems may include, but not be limited to, exhaust fans, ducts, dampers, stacks, fume hoods, flow benches, kitchen hoods, fire dampers, fire extinguishing equipment, shop hoods, perchloric acid hoods, wash down systems, paint booths, controls, instrumentation, inlet blowers and all associated components, filters and filter banks and associated parts, exhaust blowers and all associated components, associated controls, instrumentation and gauges, control air system and related components, heaters, smoke exhaust fans, fresh air fans, insulation, water scrubbers, dust/sawdust collection systems, flow measurement devices and labels.

1.1.07
Mech.
Refrigeration


1.1.07.A

A. Description
Those systems and components that provide low temperature environments for the preservation of food, photographic products, medical specimens, and other items as required.  Included in this are the ice machines, central water coolers, and refrigerated drinking fountains and water coolers, at *JSC.

1.1.07.B

B. Output
The temperatures for these systems shall be controlled to set points defined by the government.  The system shall be free of leaks.  Systems shall function continually to provide required condition.  All *JSC refrigeration systems shall be free of leaks.  All *JSC drinking fountains shall be free of lead.

1.1.07.C

C. Components
Refrigeration systems include but not limited to, Walk-in/Reach-in Coolers, Walk-in/Reach-in Freezers, Refrigerators, Freezers, Film Vaults, Thermal Chambers, ice machines, central water coolers, and refrigerated drinking fountains and bottled water coolers, refrigerant piping and components, dryers, mufflers, compressors, condensers, control systems, fans, and filters.

1.1.08
Mech.
Hot Water Heating


1.1.08.A

A. Description
Those systems that produce, supply, and distribute hot water within the building for use in the HVAC systems.  These include steam, electric and gas fired boilers.

1.1.08.B

B. Output
The hot water system shall deliver hot water to the facility from the hot water converter or hot water boiler and shall be provided at 80 -180F as required by the Spring/Summer and Fall /Winter Seasonal Adjustment Plans.  The hot water shall be distributed throughout the building as required to meet the above requirement and shall be free of leaks.  It shall be controlled at each HVAC system adequately to meet the requirements for hot deck temperature as specified in the JSC Fall/Winter Seasonal Adjustment Plan and to meet building loads.  All *JSC hot water heating systems shall maintain current certification of all pressure systems and components per JHB 1710B, and current **Pressure Systems Inventory Recall such that no component or system inspection date can be found to be out of compliance.  All *JSC hot water heating systems shall be free of leaks.

1.1.08.C

C. Components
The components of the hot water system may include, but not be limited to, boilers, hot water converters, pumps, compression tanks, strainers, instrumentation including flow devices, probes, delta-Pressure switches, etc., gauges, controls, orifice plates and other flow elements, valves, control valves, relief valves, fittings, pipe, labels and insulation. 

1.1.09
Mech.
Diesel Fuel


1.1.09.A

A. Description
That system which stores and supplies diesel fuel for use in engines and in steam boilers.  The diesel fuel storage at JSC consists of above ground tanks at building 24, 42, 48, 207, 300 area, and E245.

1.1.09.B

B. Output
Diesel fuel for building 48 shall be high sulfur, high BTU content per EPA definition for use in diesel engines to prevent engine sags when load is added suddenly.  Storage systems shall be fully labeled and contain appropriate quantities and quality of fuel.  Diesel fuel shall be distributed with the proper quantity and pressure required by the point of use.  Maintain tank levels as required and properly monitor the delivery of fuel onsite.  Fuel shall be properly tested before use.  All *JSC diesel fuel systems shall be free of fuel leaks.

1.1.09.C

C. Components
The diesel fuel system includes but is not limited to, fuel storage tanks, pumps, piping, fill pumps, recirculating pumps, supply pumps, valves, environmental controls, containments, level measurement devices, flow indicators, flow elements, pressure regulators, gauges, fittings, and pipe.

1.1.10
Mech.
Space Heating


1.1.10.A

A. Description
That system which provides space heat for personnel and equipment.

1.1.10.B

B. Output
Provide space heating for personnel and equipment per JMI 8835.1 for occupied space temperatures.  System shall be continuously available to operate as required per the Spring/Summer and Fall/Winter Seasonal Adjustment Plan and meet all codes , regulations and standards.  All *JSC space heating systems shall maintain current certification of all pressure systems and components per JHB 1710B, and current **Pressure Systems Inventory Recall such that no component or system inspection date can be found to be out of compliance.  All *JSC space heater fluid systems shall be free of leaks.

1.1.10.C

C. Components
The space heaters system includes but is not limited to, hot water heaters, catalytic heaters, gas fired heaters, steam heaters, electric heaters, piping, valves, controls, conduit, electrical system, thermostats, fans, motors, belts, insulation and aluminum jacket, vents, relief valves, and blowers.

1.1.11
Mech.
Process Water


1.1.11.A

A. Description
Process water systems are those *JSC systems that provide water at closely controlled conditions for consumption in designated processes.  These systems may include, but are not limited to, deionized water system, process hot water, and process chilled water.  The JSC deionized water system is that system that produces and distributes deionized, generated water at the reverse osmosis system in building 9, and distributed through a PVC piping system in the tunnel to and through several laboratory facilities at JSC.  The deionized water system provides water that is 90 per cent pure of salts and the process hot and chilled water systems provide filtered water that is heated or cooled for specific purposes.

1.1.11.B

B. Output
These systems shall provide the selected operating parameters for pressure, quantity and quality of water at designated locations and shall be free of leaks.

1.1.11.C

C. Components
Process water systems may contain, but not be limited to, a reverse osmosis unit, polishing bottles, heat exchangers, boilers, pumps, piping, compression tanks, fittings, labels, valves, chillers, flow elements, strainers, filters, instrumentation, controls, gauges, labels, holding tanks, and insulation.

1.1.12
Mech.
Cafeteria


1.1.12.A

A. Description
That kitchen or cafeteria equipment used in food preparation.

1.1.12.B

B. Output
This equipment shall be maintained in proper working order and be capable of performing the function for which it was intended.

1.1.12.C

C. Components
This equipment is defined as including, but not limited to, all or any combination of the following: (1) Steam tables, (2) Ovens, (3) Griddles and cook tops, (4) Ranges, (5) Ice Makers, (6) Steamers, (7) Kettles, (8) Dishwashers, (9) Conveyors, (10) Toasters, and other built-in equipment normally associated with food preparation.

1.1.13
Mech.
Hyperbaric Chamber


1.1.13.A

A. Description
The hyperbaric chamber system is utilized for human testing at elevated pressures, as well as for emergency repressurization of divers and/or suited test subjects from the NBL, should the need arise.  Subsequently, its proper operation and functional reliability are of paramount importance as a life safety issue.

1.1.13.B

B. Output
Each individual component within this system shall provide its designed function and manufacturer’s specified output.  Availability of system output shall be 100% during those periods defined by the user as critical to its operational requirements. Any component outage shall be coordinated with the user, and shall be of brief enough duration as to not impact scheduled testing.

1.1.13.C

C. Components
The equipment items comprising this particular system shall consist of, but shall not be limited to, the physical hyperbaric chamber and it attachments, breathing air compressor, reserve breathing air storage, the communication system/intercom, as well as the chamber’s ancillary valves and piping.

1.2 Electrical
1.2.01
Elect
Site Electrical 138 kV Transmission


1.2.01.A

A. Description
Two Houston Lighting & Power Company 138 kV transmission lines serve a closed ring bus feeding the four site power step/down transformers.  The tubular aluminum ring bus has six 2000 ampere SF6 gas circuit breakers. Each Circuit breaker and transformer can be isolated by an array of sixteen air break switches.  There are three 138 kv/15 kV step down transformers (with auto load tap changers), which provide the primary power to the site. There is one 138 kv/15kv step-down transformer with auto load tap changer, which services large test loads.  The control panel and protective relay panel are located in an adjacent building.  The system starts at the HL&P transmission line connections to the wavetraps and ends at the substation transformers secondary bushings.  It encompasses all control, measurement and protection circuits associated with the system.  Enclosed in a fenced in area including five space condition buildings with three gates. Control and monitoring cables between buildings are direct buried and in duct walk cable trays.

1.2.01.B

B. Output
The site electrical 138 kV transmission system is an integral part of the HL&P 138 kV transmission system.  This NASA owned and operated substation provides a means of tying the site step down transformers to the HL&P grid.  The ring bus is configured to provide a method of isolating sections with either manual switching or through coordinated protective relaying circuits.  The outputs of the system are four separate 12.47kV, 3 phase, 60 Hz, sources to the inputs of the site electrical 15 kV distribution system.  Each output is limited to the nameplate data of the associated step-down transformer.  The output of the four primary transformers is regulated. Substation yard provides step potential protection.

1.2.01.C

C. Components
Components including ring bus, circuit breakers, air break switches, transformers, transformer grounding resistors, auto load tap changers, protective relaying circuits, control wiring, switches, control panels, metering and instrumentation that is remotely recorded by the EMCS or manually recorded to provide energy management or ECM data, connecting and structural bus supports Pt’s, CT’s, CT & PT supports, batteries, battery chargers, UPS’s, manual transfer switches, automatic transfer switches, grounding mat, lightning masts, fence and gates. Substation yard comprised of washed river rock, concrete duct walk cable trays with French drains.

1.2.02
Elect
Site Electrical 15 kV Distribution


1.2.02.A

A. Description
15KV Distribution: The five 138 kv/15kv transformers provide input to the 15 kV distribution system. Each transformer feeds a 15 kV switchgear line up.  The five line-ups are 500 MVA indoor metalclad switchgear located in individual climate controlled buildings.  The five switchgear assemblies contain four main breakers, four tie breakers, and forty one feeder breakers.  The tie breakers allow for the isolation of the four primary power transformers.  The switchgear assemblies have automatic rollover between the station AC service.  Additionally the DC services are configured so that they have multiple feeds.  Two of the switchgear assemblies and the tie breakers are provided with remote control panel switching and status.  All are provided with SCADA control and monitoring.  There are four 4,800 kvar capacitor banks for power factor correction, one attached to each of the primary power switchgear line up.  The feeders are divided between overhead on wooden poles, cable in duct banks and armored cable in the utility tunnel.  Some of the feeders have distribution switches that provide alternate feeder selection for downstream distribution.  The distribution system starts at the 138kV/15kV step down transformer and extends to the input of the 15 kV facility switches.

15kv Switching Facilities: Air, gas or oil 15 kV switch assemblies.  System begins at the input of the 15kV facility switch and extends to the input of the medium voltage transformer.

15kv Medium Voltage Transformers: 15 kV transformers begin with the primary bushings of the transformer and extend to the secondary bushings.

1.2.02.B

B. Output
15kv Distribution: Provides 12.47kV, 3 phase, 60 Hz voltage to the facility 15kV switches. Most of the facilities are served by two feeders and have provisions for isolating faulted components. System switching is accomplished through phased closed transition of loads between feeders.  The output of the system is 12.47kV 3 phase, 60 Hz. 

15kv Switching Facilities: Provide open and closed transition 15kV switching for single -phase and 3-phase sectionalizing; isolation of equipment such as buses or other live apparatus; and load management.  

15kv Medium Voltage Transformers: Provide step down from site electrical 15 kV distribution to the secondary distribution level voltages [Voltage phase to phase ranging from 6900, 690, 480, 208].

1.2.02.C

C. Components
15kv Distribution: Components include switchgear, circuit breakers, bus, meters, control wiring, batteries, battery chargers, transfer switches, control panels, capacitors/switches, cable, cable splices, demountable cable terminations, duct banks, cabletrays, manholes, sump pumps, poles, cross arms, insulators fuses, distribution switches, service/control power/instrument transformers, grounding system relays, SCADA, transducers, fences, reactors, fused disconnects, lightning arrestors, static cables, ground rods, power monitors, splice shields, strip heaters automatic transfer switches and manual transfer switches. Metering and instrumentation that is remotely recorded by the EMCS or manually recorded to provide energy management or ECM data. 

15kv Switching Facilities: Air, gas or oil 15 kV switches.  Fuse enclosures, fuses, fuse holders, heater strips, secondary breakers, thermostat controls, and control circuits. Fault indicators with associated equipment.

15kv Medium Voltage Transformers: 15 kV transformers - dry type, mineral oil filled, silicon oil filled and other less flammable fluid filled. Associated hardware - gauges, fans, fan motors, heater strips, meters, current transformers, potential transformers, nitrogen tanks and regulators, secondary breakers, control circuits, thermostat controls, drain/fill valves, relief valves and ground resistors.

1.2.03
Elect
B48 D&BX Power


1.2.03.A

A. Description
Electric power generation/distribution system that provides normal and standby power for B48 ancillary electrical loads and provides standby power for B30S.  The system starts at the D2 metal clad switchgear and extends to the B48 loads and the line side of the generator breakers in B30S switchgear.  It also includes the engine/generators and associated controls, all protective systems, and measurement systems.

1.2.03.B

B. Output
6.9 kv/60 hz/3 pH, two bus, nominal 2800 kW per bus, sourced from either utility transformers or diesel driven generators with uninterrupted transfer between transformers and generators.  Output limited to source nameplate data.

1.2.03.C

C. Components
Power circuits including medium and low voltage current carrying and switching components, by which electrical power is generated, delivered and used. Includes generators, transformers, disconnect switches, circuit breakers, power fuses, cables, bus ducts, switchgear, MCC’s, and loadbanks. 

Metering circuits including instrument transformers, ammeters, voltmeters, frequency meters, wattmeters, varmeters, elapsed time meters, which measure or compute operating parameters.

Protective relaying circuits including instrument transformers, and protective devices that operate for abnormal operating parameters.

Control circuits including DC power supplies, control power transformers, instrument transformers, fuses, switches, relays, governors, regulators, rheostats, potentiometers, transducers, synchronizers, control panels, batteries, chargers panels and SCADA.

1.2.04
Elect
B48 B Power


1.2.04.A

A. Description
Electric power generation/distribution system that provides normal and standby source for B 48 A Power, B30M Tech loads, and B30M select facility loads.  The system starts at the metal enclosed switchgear and extends to the loads for B30M it finds at the line side of the secondary distribution device in the facility.  The system also includes engine/generators and associated controls, protective systems and measurement systems.

1.2.04.B

B. Output
480v/60 hz/3 pH, one triple generator bus, two nominal 1300 kW source busses, two load busses. Source bus fed from either utility transformers or diesel driven generators with uninterrupted transfer between transformers and generators.  Output limited to source nameplate data.

1.2.04.C

C. Components
Power circuits include all low voltage current carrying and switching components by which electrical power is generated, delivered, and used. Includes generators, disconnect switches, circuit breakers, power fuses, contactors, cable, bus ducts, switchgear, MCC’s, heaters and loadbanks.

Metering circuits include instrumentation transformers, ammeters, voltmeters, frequency meters, wattmeters, varmeters, elapsed time meters, which measure or compute operating parameters. 

Protective Relaying circuits include instrument transformers, and protective devices which operate for abnormal operating parameters.

Control circuits include DC power supplies, control power transformers, instrument transformers, fuses, switches, relays, governors, regulators, rheostats, potentiometers, transducers, synchronizers, control panels, batteries, chargers, and SCADA.

1.2.05
Elect
B48 A&AX Power


1.2.05.A

A. Description
System that provides continuous power for the B30M critical loads.  The system starts at the input to the “A” power UPS’s and extends to the secondary distribution devices.

1.2.05.B

B. Output
480/60 hz/3 pH, two bus, nominal 500 kW per bus, output from either UPS or directly from B power if UPS fails 

1.2.05.C

C. Components
Power circuits including low voltage current carrying and switching components by which electrical power is generated , delivered and used. Includes ,dual redundant UPS’s , batteries, disconnect switches, bypass switches, circuit breakers, power fuses, cables , bus ducts, switchgear, 

Metering circuits including instrument transformers, ammeters, voltmeters, frequency meters, wattmeters, varmeters, lapsed time meters, which measure or compute operating parameters.

Protective relaying circuits including instrument transformers, and protective devices, which operate for abnormal operating parameters.

Control circuits including DC power supplies, control power transformers, instrument transformers, fuses, switches, relays, transducers, control panels, batteries, chargers panels and SCADA.

1.2.06
Elect
Exterior Lighting


1.2.06.A

A. Description
That system which comprises the exterior lighting for roadways, parking area’s, flood lighting in parking and ramp areas.  (See General Site Plan Exterior Lighting Drawings and Master Utility Plans in TRL.)  System starts at secondary circuit breaker serving street lighting circuit up to and including lighting standards.

1.2.06.B

B. Output
Provide perimeter lighting to reduce risk of injury, theft, or property damage and safeguard and facilitate vehicular and pedestrian traffic. The minimum in-service luminance values shall be as listed in ANSI/IESRP-8 for Roadway Lighting, Tables 2, 3, and 4.

1.2.06.C

C. Components
This system is defined to include, but is not limited to: lamps, reflectors, ballasts, lens, light poles, conductors, conduit, associated hardware (hardware associated with lamps, reflectors, ballasts, lens, light poles, conductors, and conduit for exterior lighting), and low voltage power circuits and switching components, control circuits and control devices (photo-cells, time-clocks, hand-off-automatic switches.).

1.2.07
Elect
Site Traffic Control


1.2.07.A

A. Description
That system which comprises the site traffic control and Site pedestrian crosswalk warning devices as detailed.

1.2.07.B

B. Output
Monitors traffic flow control based on the parameters programmed in the traffic controller hardware. Notifies vehicular traffic of possible pedestrians in crosswalks.

1.2.07.C

C. Components
This system is defined to include, but is not limited to: lamps, reflectors, lens, batteries, signs, conduit, conductors, and associated fittings and hardware to traffic signal heads, controllers, sensor loop detectors, and pedestrian crosswalk warning devices.

1.2.08
Elect
Energy Management and Control


1.2.08.A

A. Description
The Energy Management Control System (EMCS) monitors and controls the electrical power , steam, chilled water, utility air, and building HVAC systems at JSC.  The EMCS is, in addition, an energy management and control system designed to monitor and control various parameters of utility systems and equipment in buildings and facilities.  By monitoring the equipment controlled by EMCS field devices, the EMCS acts as an effective management tool for monitoring and controlling energy consumption, utility operations, operational and maintenance activities. The EMCS integrates the databases and operation of numerous control systems into EBI.  The EMCS is also required to monitor and control in building 24 the offsite SCTF facilities utilities and HVAC via a separate PC interface called System 20/20 marketed by Automatic Logic Corporation and currently supported by UES Corporation a sub to existing site COSS contractor. 

Honeywell’s Enterprise Buildings Integrator, EBi is the site Energy Management Control System (EMCS) that monitors and controls all equipment at NASA, Johnson Space Center.  This system runs on a Windows NT Platform using Dell Power edge 2300 Domain Servers.  These servers communicate with Honeywell XL5000 Series Controllers and other third party Programmable Logic Controllers (PLC’s) and devices. 

The following is a list of systems connected to EBI:

1.  The Honeywell Building Control System is a microprocessor based unit (Excel 5000 controllers) that provides the interface to monitor and control Building HVAC and site utilities and provides data to the Man-Machine Host Honeywell System known as Enterprise Buildings Integrator (EBI) for energy management, maintenance and operations support.  The controllers are daisy chained from building to building using Honeywell C-Bus and integrated to EBI with Domain Controller Workstation. The Excel controllers uses DDC programmable software to maintain and regulate buildings /utilities environment by using algorithms to determine what the conditions are and what points must do to achieve the desired conditions. Computer aided Regulation Engineering (CARE) software is used to program the controller for points, databases, processes, algorithms etc.  

2. The Metasys Building Control System is an building energy management and control system. The Metasys is a distributed system accomplishing Standalone control, Supervisory Control and Information Management.   These systems hardware architecture links integrated electronic modules and controllers over three types of networks and provides access to users through a variety of interface devices. The Metasys systems currently provides the interface to monitor control, and supervise HVAC and building functions and provides data to the host computers (EBI). The Metasys system uses propriety software to maintain processes. 

3. Programmable Logic Controllers (PLC’s) systems are microprocessor based units that provide the interface to monitor and control standalone HVAC units and dedicated site utilities in the facilities and provides data to the Host EMCS computers (EBI).  These third party PLC controllers PLC’s are implemented on a variety of platforms, which include Allen-Bradley PLC, Modicon PLC, Woodward PLC.   
4. Automated 20/20 Building Control System - The automatic logic system - 20/20, is a building energy management and control system.  The system provides for distributed architecture accomplishing stand-alone control, supervisory control, and information management.  The 20/20 system provides the capability to monitor, control, and maintain buildings total HVAC, plant and lighting environment at the Sonny Carter Training Facility.   The system begins at the 20/20 system located in Building 24 and extends to all controllers and instrumentation located in Sonny Carter.  

5. Miscellaneous Power Monitoring Systems – These include Mint IMPACC Westinghouse System, Power Demand and Acquisition System (PDDAC), and Exide Uninterruptible System (UPS).  The IMPACC and PDDAC Systems are used to read electrical subsystem data.   

6.  CTS Interface System- Monitors Central Telephone HVAC and power for Ellington and Building 420.
Honeywell System begins at XPC cards in Dell Domain Workstation to Excel 5000 controllers and extends to field Subsystems/ devices and extends to all field instrumentation or devices.

The 20/20 System begins at the 20/20 system located in Building 24 and extends to all controllers and instrumentation located in Sonny Carter.

For all other systems or devices system begins at the Rs232 Terminal Servers to field Subsystems/ devices and extends to all field sensor/control instrumentation or devices.

1.2.08.B

B. Output
The EMCS shall function as an overall network/system coordinator, perform energy management functions, control and monitor devices, perform calculations/functions associated with operator interactions, operate within the limits specified for EMCS points, alarm reporting and logging of events, continuous reliable and accurate operational state shall be maintained to survey all data, devices, and subsystems monitored and controlled via EMCS operator workstations.

ALL Building Controllers, PLC’s, Subsystems and Devices listed in 1.2.8 A shall continuously perform their intended functions of monitoring and controlling facilities and provide reliable operation and data within the accuracy of the Controllers and subsystems, data field equipment and associated instrumentation and controls.  These systems shall perform to ensure all software/hardware design functionality is maintained within designed performance specifications/requirements but not limited to: scanning field data acquisition and control points periodically, perform algorithms to achieve desired conditions; convert the data and tests it for an out-of -limits condition (analog sensors) or improper state (discrete sensors), report any out-of limits conditions to the EMCS EBI Control System, process messages transmitted by the host systems, perform commanded data acquisition and control functions to field devices, monitor the communications lines failures and perform power failover sequences.   For instrumentation and associated sensor, each output is limited to nameplate data.

1.2.08.C

C. Components
The EMCS system is comprised of all equipment connected to the EBI or Automated 20/20 Systems.  For all Building Controllers, PLC’s , Subsystems  or Devices listed in 1.2.8A, the components are defined to include but not limited to chassis, LED Status lights, power supplies , terminal blocks, microprocessor, memory, disk drives, analog /digital interface boards, communication boards, sx XPC communication cards installed in three Dell Domain Workstations, repeaters,  terminal servers/modems, batteries, connectors , wiring , software/firmware residing on field systems to  perform control and monitoring of field points and configurations, operator interface devices and software for maintenance management, RS 232 interfaces, Honeywell  C-BUS, application specific controllers (AHU, VAV,UNT), Metasys LAN’s (N1,N2,L2) , Network control units,  Metasys network terminal, and Metasys Maintenance Stations and software. The controls and instrumentation components are, but not limited to, the following: electrical, electronic, electro-pneumatic, and mechanical equipment: thermocouples, RTD’s, pressure, flow and temperature  (transmitters/switches/ indicators/controllers), position indicators, RCPA’s, level controllers, transducers, signal conditioners, watts and phase angle transmitters, voltage transmitters, control and acquisition relays, flow meters, pH meters and analyzers, conductivity meters, thermostats and humidistats, alarm systems, control valves, freeze stats and controls, humidifiers , mixing boxes, control wiring, terminal strips, transformers, transducers, pneumatic solenoids, modems,  data transmission lines , power supplies, field status panels, water detection sensor s, and associated equipment.

1.2.09
Elect
Secondary Distribution  Equipment


1.2.09.A

A. Description
Secondary Distribution System: That system which comprises the secondary distribution equipment, other than service entrance equipment, defined to include motor control centers, load centers, meter panels or centers, and molded-case circuit breaker distribution panels (PP, MDP, DP, LP and RP classified panels).  System extends from the line side of the secondary distribution equipment to the end load.  Step transformers within facilities, manholes and electrical enclosures. 

Secondary Bussing Systems: That system which provides all medium and low voltage bussing systems between the building transformer secondary bushings or subfed from another source or building via a secondary service and the building main disconnecting means including but not limited to: air or sandwich busduct, busway, cablebus, overhead secondary drops, and conduit/wire systems. Secondary service to electrical manholes.

Secondary Main Disconnecting Means: That system, comprised of the 480 Volt or 120/208 Volt main disconnecting means, protection and switching, which includes but is not limited to: Switchboards, Switchgears of the indoor, outdoor, drip-proof, protected aisle and common aisle variety of metal-clad switchgear; motor control centers, and load-centers, meter panels or centers, and molded-case circuit breaker distribution panels (PP, MDP, DP classified panels) and their components for voltage transformation, metering, circuit switching, and system protection in the Secondary Electrical Distribution Systems.  System begins at line side of main disconnecting means and extends to the line side of the secondary distribution equipment.  

1.2.09.B

B. Output
Secondary Distribution System: Operate to 80% name plate ratings on continuous loads without exceeding the maximum hot-spot temperature rise of 55 degrees Centigrade on 60 cycle equipment, providing for the given indoor and outdoor environmental conditions.  The ratio of load current to the ampere rating of the overcurrent protective device determines it operating temperature and shall be used for panelboards and other distribution equipment.  Manual and automatic transfer for configuration changes as conditions warrant.

Secondary Bussing Systems: Operate to name plate data to carry energy reliably without exceeding the maximum hot-spot temperature rise of 55 degrees Centigrade for 60 cycle systems, providing for the given indoor and outdoor environmental conditions.  Buses must maintain the ability to dissipate heat losses.

Secondary Main Disconnecting Means: Operate, control and protect low voltage distribution equipment, and provide service entrance, power, and lighting distribution.  Where protection is afforded, the overcurrent protective device closest to the fault must isolate faults.

1.2.09.C

C. Components
Secondary Distribution System: This system is defined to include, but is not limited to: main protective devices, enclosures, busbar and terminal connections, disconnects, fuses, contactors, motor overload relays, pilot and miscellaneous control devices, and interlocks, conductors, electric interconnections and accessories. Manual and automatic transfer switches with associated monitoring and control equipment.

Secondary Bussing Systems: These systems are defined to include, but are not limited to: busbar, straight lengths, elbows, tees, tap boxes, power take offs, plugs, housings or raceways, insulation, heater strips, hangers and other mounting hardware and fittings.  

Secondary Main Disconnecting Means: This system is defined to include, but is not limited to: assembled indoor or outdoor equipment, switching, interrupting, control, metering including kWh metering and instrumentation that is remotely recorded by the EMCS or manually recorded to provide energy management or ECM data protective, and regulating devices, together with their supporting structure(s), enclosure(s), conductors, electric interconnections and accessories; grounding, bus, bus supports, and heaters.  Examples of these systems are switches (automatic and manual), motor control centers, load-centers, meter panels or centers, and molded-case circuit breaker distribution panels (PP, MDP, DP classified panels) in the Secondary Electrical Distribution System.



1.2.10
Elect
Lighting (General Area)


1.2.10A

A. Description
That system which comprises the facility or structure interior general area lighting and exterior perimeter lighting from the panelboard to the end-user. Also included are the lighting contactors with reset pushbuttons installed in various Mechanical and Electrical closets and hallways for control of office lighting.   

1.2.10B

B. Output
Operate at recommended building illumination levels in accordance with JMI 8836.1, and IES Lighting Handbook (HB-99, ISBN Number 0-87995-150-8), 9th Edition (1999).  Maximum Tolerance duration of power is indefinite; depends on analysis and evaluation.

1.2.10C

C. Components
This system is defined to include, but is not limited to: fixtures, lamps, reflectors, ballasts, lens, diffusers, guards, lighting contactors, push buttons, fuses, switches, mounting hangers and hardware, conductors, conduit, and controls. It also includes circadian lighting systems, ballpark lighting, and roadway signs, including crosswalk signs.  This includes systems in general office, hi-bays, laboratories, cafeteria’s, etc...  Lamp types vary and include but are not limited to Halogen, incandescent, fluorescent, HI Intensity Discharge lighting fixtures (mercury, metal-halide, high-pressure sodium, and low-pressure sodium).

1.2.11
Elect
Emergency Lighting


1.2.11A

A. Description
That system which comprises the life safety lighting including, but not limited to emergency lighting units (i.e. wall-mounted), emergency lighting systems, exit lighting, stairwell and egress lighting.

1.2.11B

B. Output
Emergency lighting for evacuation purposes must energize automatically upon loss of normal lighting.  Emergency lighting must be maintained for at least 1-1/2 hour for battery-powered units. Maximum toleration duration of power failure is up to 10 seconds, preferably not more than 3 seconds, in accordance with ANSI/IEEE Std 446-1995 (ISBN Number 1-5593-7598-1).  Light levels must be maintained to provide enough illumination per NFPA 101 Life Safety Code 2000 Edition to allow easy and safe egress from the area involved.  Comply with ANSI/NFPA 70-1999, Article 700 for the operation and maintenance requirements and ANSI/NFPA 101-2000 for emergency lighting specific to life safety lighting.

1.2.11C

C. Components
This system is defined to include, but is not limited to: lamps, reflectors, ballasts, lens, batteries, cords, conduit, fuses, conductors, circuit cards, receptacles, and light poles, controls and LED’s. 

1.2.12
Elect
Obstruction and Warning Lighting


1.2.12.A

A. Description
That system which comprises the obstruction lighting systems (aircraft warning lights on water towers, office buildings roofs, laboratory buildings roofs, shop buildings roofs, antenna towers, and aircraft hangar roofs).  System extends from source circuit breaker through lighting fixture.  

1.2.12.B

B. Output
Operate at recommended building illumination levels in accordance with JMI 8836.1, and IES Lighting Handbook, 9th Edition (1999) ISBN Number 0-87995-150-8.

1.2.12.C

C. Components
This system is defined to include, but is not limited to: lamps, reflectors, ballasts, lens, and light poles, fixtures, fixture hardware, conduit, fuses, conductors, cords, and controls.

1.2.13
Elect
Lightning Protection


1.2.13.A

A. Description
That system which comprises the lightning protection and detection systems for all facilities and structures including substations, technical equipment buildings, towers, antennas, masts, fuel storage tanks, metal buildings, metal sheds, and stacks.  System extends from the connection point to the earth electrode subsystem to the highest masted point of the aerial lightning protection subsystem.  

1.2.13.B

B. Output
Maintain the systems per NFPA 780 1997 Edition. Lightning protection subsystem is to direct high currents or limit the voltage gradients developed by high currents to safe levels and protect structures, facilities, personnel, and equipment from lightning damage. 


1.2.13.C

C. Components
The components which comprise this requirement include but are not limited to: air terminals, roof conductors, own conductors, ground rods, exothermically welded connections, mechanical fastener connections, surge arrestors and suppressors, all separately mounted shielding systems, and overhead ground wires.

1.2.14
Elect
Grounding


1.2.14.A

A. Description
That system which comprises the facility ground system.  

1.2.14.B

B. Output
Assure continuous means to limit voltages due to lightning, line surges, or unintentional contact with higher voltage lines, and to stabilize the voltage to ground during normal operation.  Reference ANSI/IEEE 142-1991, and for ground-fault protection reference ANSI/IEEE std 242-1986.

1.2.14.C

C. Components
The components that comprise this requirement include but are not limited to: ground rods, grounding conductors, counterpoise, bonds, connections, and test wells.  Integrity of grounding systems maintained for continuous operation.  

1.2.15
Elect
Central Tele-communications System (CTS)


1.2.15.A

A. Description
That system which provides electrical power for the Central Telecommunications System (CTS) and the Program Support Communications Network (PSCN).

1.2.15.B

B. Output
Provide continuous power to the Center Telecommunications System (CTS) and the Program Support Communications Network (PSCN).  In the event of commercial power failure or system malfunction provide emergency backup power that, upon failure or outage of the normal source, automatically provides power to critical devices and equipment whose failure to operate satisfactorily would jeopardize health and safety of personnel or cause equipment damage. The emergency lighting system will be activated at the time of failure. Electrical schematics (one-line diagrams) and equipment layout for facility included in the TRL.

1.2.15.C

C. Components
The components which comprise this requirement include but are not limited to:  motor control centers, automatic transfer switches, manual transfer switches, disconnect switches, circuit breakers, panelboards, transformer, battery banks, battery chargers, generator, voltage regulators and exciters, motors, uninterruptible power supplies, and inverters. 

1.2.16
Elect
Emergency Power Backup


1.2.16.A

A. Description
That system which serves as an emergency source for supplying power to critical loads in the event of loss of a service interruption or loss of power. 

1.2.16.B

B. Output
Provide emergency backup power that, upon failure or outage of the normal source, automatically provides power to critical devices and equipment whose failure to operate satisfactorily would jeopardize health and safety of personnel or cause equipment damage.

1.2.16.C

C. Components
The components which comprise this requirement include but are not limited to: storage batteries, generator sets, UPS’s (energy storage batteries, rectifiers, inverters, and associated controls), transfer switching devices, relay synchronizing, protective and auxiliary devices, alarms and controls, conductors, wiring components, and grounds.

1.2.17
Elect
Emergency Warning


1.2.17.A

A. Description
Emergency Warning Systems are stand-alone pole mounted systems strategically located at JSC that are programmed to generate loud warning sounds to alert JSC personnel that a particular hazard is about to occur or has occurred. The system is also used as a public address system.

1.2.17.B

B. Output
Provide for a reliable and continuous operation of various audible sounds generated by Emergency Warning System in the event a hazardous condition occurs or is about to occur at JSC.

1.2.17.C

C. Components
Components include not limited to: Poles, strobe lights, speakers, solar panels, control cabinet (electronics), antennas, batteries, ground rods, lightning rods, lightning protection down conductors, lightning protection connectors and fasteners, portable computer, portable computer transmitter/receive antenna, portable hand held control panel, and field and communication wiring and PC Computer interface.

1.2.18
Elect
Site Intercom


1.2.18.A

A. Description
Site Intercom Systems are used by Operation Control Center and the Emergency Operations Center (EOC) to communicate to field tunnel and mechanical rooms’ locations.

1.2.18.B

B. Output
Provide continuous and reliable communication between Operations Control Center and all tunnel and mechanical stations, and the station in the Emergency Operations Center (EOC).

1.2.18.C

C. Components
These systems are defined to include but not limited to: amplifiers, impedance transformers, speakers, switches relays, conductors, cords, conduits, lamps, and wire.

1.2.19
Elect
Radio Tape Monitoring


1.2.19.A

A. Description
Radio Tape Monitoring System is used to record all radio transmissions used in field for O&M activities. 

1.2.19.B

B. Output
Provide continuous recording of radio communication/transmission on tape.

1.2.19.C

C. Components
Radio Tape Interface Scanner and Recorder hardware.

1.2.20
Elect
Fire Protection and Security


1.2.20A

A. Description
The cable system for fire protection and security both above ground on poles, and underground in duct bank.

1.2.20B

B. Output
Provide reliable operation of JSC fire protection and security system.  Provide bucket truck and personnel support to install, remove, repair or rearrange alarm/security cables on overhead distribution system as needed.

1.2.20C

C. Components
This system is defined to include, but is not limited to cable, cable clamps, messengers, tie-off insulators, tie-wraps, pole hardware, and cable identifiers.

1.4.0 Civil

#
System Type
System


1.4.01
Civil
Potable Water


1.4.01.A

A. Description
Production – This is the system that provides production, pressurization, treatment, and distribution of the JSC site potable water system.  This system begins at the property line and continues through to the point of use.  The JSC site normally operates on surface water provided by contract through Clear Lake City Water Authority (CLCWA).  Two water wells provide backup supply to the site in the event that surface water is unavailable due to poor quality or low quantity.  This utility system includes ground and elevated storage of JSC site potable water.  Exhaust fans are on top of the 1,000,000-gallon ground storage tank to remove methane gas when well water is used.  The elevated storage tank and each of the ground storage tanks have their own impressed current cathodic protection systems in place and a separate cathodic protection system protects the bases of both ground storage tanks.

Distribution/Use - This utility system provides for the distribution of potable and fire water to all facilities at JSC.  This system supplies water not considered potable water to systems that are not considered facilities such as turf irrigation or fire protection devices. The system provides potable water to restrooms, sinks, showers, drinking fountains, etc. and includes supply piping to domestic hot water systems, fire water systems, and make up supplies to mechanical equipment.

The system provides for the distribution of potable water at EF and SCTF.  This system begins at the point of the backflow preventers at the property line and continues through to the point of use.  This system also includes appurtenances that the water system supplies that are not considered facilities such as turf irrigation and fire protection.

1.4.01.B

B. Output
The water quality in all portions of the water systems at *JSC must meet TNRCC requirements.  The JSC system shall be free of leaks and shall provide each facility with a continuous supply of potable water / fire water at 68 psi pressure from a reference point of the elevated storage tank.  The booster pump system shall be used to maintain this pressure except during operation of the emergency supply line when the site is provided with pressure from CLCWA.  All potable water systems shall provide the quantity needed to operate facility fixtures and associated appurtenances per the International Building Code 2000 Standard.  All valves shall be operational.  The storage system shall be inspected annually and disinfected to provide potable water per AWWA and TNRCC standards.  The cathodic protection systems shall prevent deterioration of the metal structures and shall be tested to verify the functionality of the system.  The potable water storage tank paint coatings shall protect the structures from corrosion.  The exhaust fans on the top of the 1,000,000-gallon ground storage tank shall remove 100% of methane gas from the tank.  The system shall be free of leaks and shall provide the sufficient quantity and pressure of potable water to all equipment to meet the International Building Code 2000 Standard.  Repairs shall maintain water quality as set in Annex 4 and after repairs equipment shall be disinfected per TNRCC Chapter 290 and AWWA regulations.  A tester accredited by the TNRCC or its designated agents must perform backflow preventer testing and repairs.  Testing of the backflow preventers located at the EF property lines shall also be coordinated with the City of Houston.  Repairs shall be accomplished within AWWA and TNRCC standards.  Backflow preventer testing shall be done and recorded in accordance with TNRCC regulations by certified testers.  Backflow test reports must be maintained per the TNRCC Chapter 290 regulations.  Maintain current certification of all pressure systems and components per JHB 1710B, and current **Pressure Systems Inventory Recall such that no component or system inspection date can be found to be out of compliance.  At JSC, water well #4 shall provide 1500 gallons per minute and water well #2 shall provide 1000 gallons per minute flow rate, as measured at the meters located at the well heads.  The booster pump system shall be maintained in such a manner to ensure compliance with operational requirements in Annex 4.  The pumps shall be capable of pumping 2500 gallons per minute flow on electric drive and 2000 gallons per minute flow on natural gas drive.  The chemical treatment system located in buildings 322, 319 and bulk storage tank shall be free of leaks and shall provide the quality of water which meets Annex 4 and TNRCC Chapter 290 standards for chemical dosages and quality control of bacteria.  System alarms shall operate to properly signal low level or leaks of chemicals.  The building ventilation system shall remove all chemical fumes from the building on a continuous basis.  The system consists of the injection of sodium hypochlorite, ammonia, and a corrosion inhibitor and monitoring devices for those chemicals.

1.4.01.C

C. Components
The potable water system is defined to include, but is not limited to, the following facility components, appurtenances and equipment which it supplies: generation systems include wells with associated pumps, motors, natural gas engines with associated battery charger, casing and it includes piping, cathodic protection, valves, vents and vent screens, air lines, gages and drip oilers.  Also, the piping, fittings, meters and instrumentation flush valves between the wells and the ground storage tanks.  Tank components include structural framing, gages, drainpipes, site level gages, cathodic protection including it’s power source, anodes, support cables, screens, vents and paint systems.  The tank controls include pressure sensing lines, a Clayton control valve, and tank high and low level alarms. Piping inside the elevated storage tank is also included. Cathodic protection components include anodes, rectifiers, flotation buoys, collector cables and other associated components.  The booster pump system includes electric and natural gas booster pumps, piping, Clayton control valves, gate valves, fittings, strainers, gages, insulation, freeze protection devices, hose bibbs, sampling taps, flush valves, labels and meters including the digital readout panel and meter totalizer inside building 322 and the paper circle chart recorder for logging the booster pump operations and surface water flow times.  The control system includes a PLC at building 322 for booster pump controls, alarms, tank level controls, and gages.  The chemical treatment system components include, but are not limited to: chemical feed pumps, chemical analyzers, a PLC for controls, leak detection devices, chemical storage tanks and drum containments, building ventilation system, associated piping, valves, fittings, freeze protection devices, labels, insulation, scales, alarm devices for leaks, a bulk storage tank and drums.  

The water analysis panel components includes pen recorders to monitor chlorine levels, low level alarms on the drums (ammonia and corrosion inhibitor) and bulk tank (sodium hypochlorite), leak detectors for the ammonia and sodium hypochlorite, and flow meters with associated pen recorders.  Facility components include pneumatic tanks, surge tanks, pressure boosting pumps, level controls and alarms, piping and piping insulation (up to and including backflow preventers), labels, fittings and valves.  Facility appurtenances including backflow preventers, strainers, relief valves, surge arresters, pressure reducing valves, water hammer arresters, air eliminators, water filters, timers and control valves, and pressure gages.  Facility equipment includes water chillers, drinking fountains, safety showers, eyewashes, Jacuzzi’s, showers, restroom sinks, janitorial sinks, and other sinks, hose bibbs and associated hardware for listed equipment.  Portable eyewashes are also included in this definition.  The piping system includes all piping, valves, fittings, valve boxes, valve markers, insulation and labeled marker posts.  Associated appurtenances include backflow preventers, eyewashes, safety showers, hose reels, wash racks, truck fill lines, gages, and meters.

1.4.02
Civil
Sanitary Sewer


1.4.02.A

A. Description
The system that provides for the removal of wastewater from the point of origination through the interconnected system of gravity lines and manholes to the lift stations where it is routed through an interconnected system of force mains, gravity lines and manholes to the JSC property line.  The Space Center Houston Visitor Center also sends JSC wastewater through their own pumping station, which is maintained by their personnel.   Lift stations are equipped with dual pumps for redundancy and the JSC piping system also has some versatility for outages by changing valve configurations. 

1.4.02.B

B. Output
The entire JSC Sanitary Sewer system shall be free of leaks (infiltration and exfiltration) and shall provide for the continuous removal of wastewater at designed flow rates from all components of the building, which tie into this system.  The *JSC gravity flow portion of the system must provide for the continuous flow of wastewater through the pipes in accordance with the existing field conditions such as slope and size of pipe without impact to the facilities.  The unplanned repairs of blockages are covered under this system definition.  Any failure of surrounding soil around appurtenances or along the piping route shall be repaired.  The *JSC forced main portion of the system must provide for continuous service required to accomplish the removal of wastewater without impact to the system and facilities. A minimum of one pump shall be available at each lift station.  Pumps shall meet capacities specified in O&M manuals.  At building 223, two electric pumps shall be available to pump at O&M manual stated capacity for a combined flow of 350 gpm.  The natural gas engine shall provide 600 gpm at suction lift from the bottom of the wet well.

1.4.02.C

C. Components
The facility waste water system is defined to include, but is not limited to, the following facility components, appurtenances, and equipment which is connected to it.

Facility components include grinder pumps, all drain, sewer and vent piping connected to the sanitary sewer system from sinks, drinking fountains, floor drains, and misc. equipment. 

Facility appurtenances include alarms, grease traps at cafeterias, and oil-water separators.

Facility equipment includes restroom water closets, urinals, and associated flush valves and hardware.  The sanitary sewer pumping system is defined to include, but is not limited to wet wells, dry wells, pumps and associated grease lines and appurtenances, pump motors, sump pumps, controls, PLC’s, alarms piping with in the lift station, valves, check valves, vents, air relief valves, comminutors, blowers, air compressors, and natural gas engine.  The components include meters, wastewater manholes, process water manholes, force mains, cleanouts and gravity lines.

1.4.03
Civil
Storm Sewer


1.4.03.A

A. Description
This system is defined as the storm water collection system that collects onsite surface drainage and facility roof drainage and conveys it to the appropriate drainage ditch system that further conveys the storm water offsite.  Also included as contributing to the overall system are the building 29 dewatering wells, and sump pumps located at building 14, the weigh station north of building 420, elevator pits, tunnel, and electrical manholes.

1.4.03.B

B. Output
The entire Storm Sewer system shall be free of leaks (infiltration and exfiltration) and shall provide for the continuous conveyance of storm water onsite from all points of entry into the system to the *JSC property line.  Clear passages shall be maintained throughout the storm water collection system to allow for continuous conveyance of the maximum amount of storm water to the property line in the most expedient manner limited only by the system’s designed capacity.  Any failure of surrounding soil around appurtenances or along the piping route shall be repaired.  Ditch linings, headwalls and other storm sewer appurtenances shall not have any undercutting or displacement of slabs.  Dewatering pumps and sump pumps shall be available when needed.

1.4.03.C

C. Components
The components of this system include drainage inlets and grates, manholes and covers, concrete and metal collection piping, swales, ditches, concrete aprons and associated energy dissipating structures, headwalls, corrugated metal culverts including inserts and concrete box culverts.  Special attention shall be given to depressed loading dock area storm water removal systems (especially at building 14 which has the potential to flood a portion of the building if not adequately operating during a heavy rain event) to assure timely removal of storm water in the case of heavy rains.  The facility storm water removal system is defined to include, but is not limited to, the following facility components:  Roof drains, drain lead flashing, pipes, insulation, labels, fittings, loggia ledge drains and associated piping, fittings and insulation, and all other miscellaneous drains and associated components which are connected to this system.  It also includes associated pumps and piping which are designed to remove storm water from facilities.  In this case, “associated pumps” refers to sump pumps that are located in the driveway depressions at the loading docks of some of the 400 area (logistics/warehousing) buildings.  Also included in this system is the gutter and building downspout system.

1.4.04
Civil
Natural Gas


1.4.04.A

A. Description
This facility system provides for the distribution of natural gas from the point of entry to the sites at the metering station to equipment such as space heaters, hot water heaters, boilers, gas engines, cafeteria equipment, test equipment and laboratory equipment.  The point of entry for JSC is right after the gas metering station (building 340) and the point of entry for EF and SCTF is the user’s side of the meter.

1.4.04.B

B. Output
The system shall be free of leaks and provide for natural gas to and through the regulator to the facilities at the designed rate and pressure based on the designated regulator settings and individual building usage.  Maintain current certification and repairs of all pressure systems and components per  JHB 1710B, and current **Pressure Systems Inventory Recall such that no component or system inspection date can be found to be out of compliance.

1.4.04.C

C. Components
The natural gas system is defined to include, but is not limited to: piping, pipe wrapping, associated fittings, building regulator stations, gages, valves, identification markers and labels, blow offs, regulators, valve stations, relief valves, cathodic protection system, isolation unions and anodes, meters, instrumentation and gas scrubbers (building 24).

1.4.05
Civil
Fire Protection


1.4.05.A

A. Description
The facility firewater protection system is the system that provides water for fire protection in the *JSC facilities.  The water supply system for fire protection at JSC and SCTF is part of the potable water distribution system.  The *JSC fire protection contractor does a major part of the fire protection system tests, operations and planned maintenance.  Also, fire protection is the utility system that provides for storage, pumping and distribution of firewater at Ellington Field, which is a deluge system for most of the site, and a concentrated foam system at EF Hangar 990.  There is also a deluge system on the building 48 cooling tower.

1.4.05.B

B. Output
The entire system shall be free of leaks and shall provide for the continuous supply of firewater protection per NFPA including annual exercising of fire hydrants, lubricating per manufacturer’s recommendations and annual greasing of fire hydrant caps.  The JSC system shall provide for the continuous supply of firewater protection to the facilities as designed based on a supply pressure of 68 PSI.  The EF deluge system shall maintain continuous service for the storage, pumping and distribution of firewater for most of the site along with a concentrated foam system at EF Hangar 990.  Support brackets for fire extinguishers at all locations shall be maintained in a structurally sound condition.

1.4.05.C

C. Components
The components of the utility fire water distribution system include post indicator valves, fire hydrants, deluge system piping and associated valves, piping, wet pipe sprinkler systems, and pipes on dry sprinkler systems, valves outside cabinets and booster pumps on standpipe systems, insulation, freeze protection devices, labels, and meters.  The components of the EF deluge firewater storage system include, but are not limited to the following: two 150,000 gallon ground storage tanks with associated vents, paint coatings, alarms, screens, piping, controls and control valves, motors and diesel engines, pumps and pump controllers, foam generation system, piping, gate valves and post indicator valves, fittings, backflow preventers, insulation and labels, underground valve pits, and associated freeze protection devices.

1.4.06
Civil
Potable Hot Water


1.4.06.A

A. Description
The *JSC facility system that provides for the generation and distribution of domestic hot water to restrooms, sinks, cafeteria equipment, shower facilities, eyewashes, EF washrack and tempered water to safety showers.

1.4.06.B

B. Output
The system shall be free of leaks and shall provide domestic hot water temperature per Federal Regulations Ref. NHB 8831.2 latest version.  The system shall provide pressure and quantity to the fixtures to meet International Building Code 2000 Standard.  Maintain current certification of all pressure systems and components per JHB 1710B, and current **Pressure Systems Inventory Recall such that no component or system inspection date can be found to be out of compliance.

1.4.06.C

C. Components
The domestic hot water system is defined to include, but is not limited to, steam, natural gas, instantaneous and electric hot water generators, electric or gas hot water heaters, insulation, instrumentation, thermostats, controls, filters, relief valves and pressure protective devices, trace heat strips (B30S), in line recirculating pumps, hot water distribution piping, labels, valves and fittings associated with such piping. 

1.4.07
Civil
Turf Irrigation


1.4.07.A

A. Description
This system provides for the irrigation of turf areas at *JSC.

1.4.07.B

B. Output
The system shall be free of leaks and shall provide for the irrigation of *JSC grounds per the system design.  Backflow preventers shall be tested and documented per TNRCC Chapter 290 regulations.  The mall fish ponds shall be provided with sufficient quantity of make-up water to keep the fish alive through water change out, overcome evaporation quantities and to maintain the water level to allow free water flow through pond interconnecting canal at all times.

1.4.07.C

C. Components
The utility turf irrigation system is defined to include, but is not limited to backflow preventers and valve boxes, solenoid valves, gate valves, quick couplers, quick connects, pop-up heads, and automatic timers.

1.4.08
Civil
Facility Interior


1.4.08.A

A. Description
The facility interior system provides an architectural environment that allows *JSC occupants to fully function in the performance of their duties.  Facility interior systems are the numerous components comprising the building interior that includes but is not limited to the following items: floors, walls, ceilings, doors, stairs, handrails, interior glass windows and doors, projection screens, auditorium chairs, and the curtain and associated mounting and operating system located in the Teague Auditorium, building 2.

1.4.08.B

B. Output
A continuous condition of safe, clean and reliable interior systems shall be maintained to provide safe working conditions for facility occupants.  This includes but is not limited to the following items: operational door locks, securely hung projection screens, no broken, damaged, loose, cracked, or missing floor tiles including uneven or loose computer flooring, electrical tombstones and underfloor utility cover plates securely fastened, no loose or deteriorated non-skid matting on ramps, no holes or damage to walls due to maintenance efforts, proper operation of all doors including door stops, door locks, door closers and associated hardware, panic door hardware, and no holes in walls due to missing or malfunctioning door stops, no cracked or damaged glass, properly aligned trench cover plates and carpet tiles to preclude a tripping hazard, ceiling tiles must not be water damaged, cracked, broken, bowed, misaligned or missing and associated t bar support grid shall be securely installed and properly aligned.  Stair steps shall be in a safe configuration with no worn non-skid coatings, no loose nosings and all handrails securely fastened.

1.4.08.C

C. Components
The components include, but are not limited to, fire doors, personnel doors, computer flooring and associated support grid, floor surfaces including surface coatings, carpet tiles and floor tiles, ceiling tiles and support grid, walls, handrails, steps, projection screens, and permanently mounted auditorium and viewing room chairs. The stage curtain components consist of the stage curtain, mounting hardware and operating mechanisms used to move the curtain.

1.4.09
Civil
Facility Exterior


1.4.09.A

A. Description
The facility exterior system provides an architectural protection from the elements and prevents the internal environment from being adversely affected.  This system provides for weatherproofing of the facility from rain and inclement weather.

1.4.09.B

B. Output
The system shall provide for the safe condition and continuous waterproofing of the facility exterior structure without leaks.  Corrective measures shall be taken to alleviate further leakage.  If defects in the roofing, loggia ledge, or PEAF panel caulking are found, temporary repairs shall be accomplished under this section and the requirements for permanent repairs shall be submitted to the CO for accomplishment through Annex 3 or Annex 6.  Typical Facility Exterior tasks that are covered under this definition include but are not limited to: replacement of broken glass in windows and doors, repair of rain water leaks through window seals and frames, PEAF panel caulking to alleviate leaks, repair of exterior personnel door hardware or weatherstripping, door painting to alleviate corrosion, or door replacement due to excessive corrosion, no build-up of debris on roofs that causes ponding, temporary repair of roof leaks and associated vent installation, if necessary, repair of roof drain leaks, repair of antenna or other tie-downs due to corrosion or stretching, replacement of portions of metal building siding as a result of wind damage, leaks, or excessive corrosion and replacement of fasteners on siding and roofs that have come loose, are missing or are deteriorated.

1.4.09.C

C. Components
The components include any portion of the building exterior system which are either unsafe or compromise the waterproofing integrity or security of the system.  It includes, but is not limited to, all exterior glass systems, window seals and frames, exterior doors and seals, sheet metal siding walls and fasteners, PEAF panel walls and joints, other miscellaneous wall construction, loggia ledges, facility roofs, roof fasteners, parapets, associated roof hoods and appurtenances, and any wall penetrations. 

1.4.10
Civil
Doors & Barriers


1.4.10.A

A. Description
Rolling metal-coiled doors, interior or exterior, horizontal or vertical sliding doors that provide ingress and egress of personnel or large equipment at facilities.  This includes the interior high-speed roll-up curtain in building 421, coiling hurricane shutters, accordian metal security gates and strip curtains.

1.4.10.B

B. Output
Provide maximum reliability and safety in all door operations.  They must be available for continuous service in case an emergency situation arises in a building which would require their immediate use.  Safe and reliable operation of automatic personnel doors shall be available for building occupants to enter and exit buildings.  System shall operate doors from presence detectors where available and shall not close prematurely.  Exterior doors that are damaged by the elements or wind will be repaired and recoated and hardware will be repaired or replaced.  Corrosion protection shall be maintained on exterior doors.

1.4.10.C

C. Components
Rolling metal coiled and large, interior and exterior, horizontal or vertical sliding door systems includes all of the door hardware, controls, mechanical components and operating mechanisms.  This includes components of the interior high-speed roll-up curtain in building 421 and coiling hurricane shutters.  Component parts include but are not limited to: motors, gearbox, clutch assembly, labels, safety boot take-up reel, control box, forward and reversing relays, start-stop stations, limit switches or worm-gear, sliding door frames/rails, counterweights, caging, roller suspension tracks, travel blocks etc., and electronics microprocessor controllers, detectors (motion, safety beams, sensitivity sensors, motors, switches, relays etc).

1.4.11
Civil
Fences & Gates


1.4.11.A

A. Description
Fencing refers to the perimeter security fence system and other internal fence systems utilized to secure areas at *JSC including associated gates.  Also included at JSC are recreational area (ball fields, batting cage and tennis courts) fences, PEAF enclosures and bollards with chains adjacent to the building 30/48 complex and building 24 and PEAF enclosures surrounding utility and transformers and HV switches.

1.4.11.B

B. Output
Fence systems shall be maintained to provide continuous security of the associated areas including an uninterrupted section of barbed wire along the top of the fence, where applicable.  Gates (especially the west entrance electric controlled gate and the tram road electric operated gate) shall be maintained in a condition that allows continuous operation and access to areas as needed.  Bollards shall be in place and the chains continuous and corrosion free.  Immediate repair mitigation shall be made on fences impacted by vehicles to provide site security with permanent repairs following.

1.4.11.C

C. Components
The fence system includes security bollards and associated chains, chain link fencing, mounting and support hardware, barbed wire and all components associated with the operation of gates including locking mechanisms to provide a system of continuous area security.

1.4.12
Civil
Public Displays


1.4.12.A

A. Description
Public displays include: the static Rocket Display viewed by visitors to JSC, the permanently mounted flagpoles at *JSC, the memorial tree grove (located east of building 110) signage, the historical memorial displays located outside of building 2, outside of building 30M, at Rocket Park and attached to the east side of building 5N outside the high bay, and the large JSC entrance signs located on NASA Road One, at the Second Street entrance and the tram road entrance at Rocket Park.

1.4.12.B

B. Output
Safe and secure display of the static rocket hardware and it’s mounting components and safe pedestrian travel areas utilized by JSC visitors.  Continuous safe and reliable service shall be available for the daily use of the flagpole systems.  Preservation and secure mounting of memorial displays and entrance signs shall be maintained.

1.4.12.C

C. Components
The Rocket Park Display consists of the static Rocket Display, mounting hardware and signage, and associated hardware along with pedestrian travel areas including roped stanchions. The flagpole system consists of the flagpoles, flag mounting rope and all of the hardware and mechanical components necessary to provide continuous safe, reliable and easy operation of the flagpole assembly.  Components of the memorial displays and entrance signs includes the plaques, letters, logos, and mounting and display hardware.

1.5.0 Environmental
1.5.01
Environ.
Waste Tank Collection


1.5.01.A

A. Description
The waste collection system including tanks, piping, leak detection and overfill protection systems and all associated equipment for the collection of wastes from the photographic lab, the metal finishing/cleaning labs for storage prior to disposal/treatment off-site or treatment onsite. 

1.5.01.B

B. Output
The tank systems and surrounding structures shall be maintained to ensure:

Accurate daily Resource Conservation and Recovery Act (RCRA) and other environmental and OSHA regulatory required inspections can be completed and logged.  Silver recovery collection systems can be operated as needed.  Wastes can be collected, removed and transferred as required by regulatory requirements, e.g. every 90 days.  The operation and all equipment functions in compliance with all RCRA and other state and federal environmental regulatory requirements, JSC requirements, permit conditions and OHSA requirements. Samples can be collected as needed from tank sample ports or other sample locations to collect annual waste characterization sampling or during process changes or as required by regulatory or JSC requirements. The high level alarms shall detect levels at the high level set points and sound an alarm and initiate the visual alarm at the facility and the EMCS at all times in accordance with RCRA regulations and other state and federal environmental regulatory requirements, permit conditions and OSHA requirements. Leak detection systems shall immediately detect all leaks and shall initiate panel alarms, visual alarms and EMCS at all times as required by RCRA regulations and permit conditions.

1.5.01.C

C. Components
The waste collection system includes, but is not limited to; tanks and all tank appurtenances, piping, double-walled piping, quick disconnects, pumps, valves, aerators, gratings, pH meters, electrodes, leak detection cables, tank level sensors, sump high level sensors, flow indicators/totalizers, level controls, main panels for alarms, visual level indicators, heaters, piping insulation, overfill containers, compressors, carbon absorption canisters, tank identification labels, outside visual alarm indicator light, leak detection systems, and panel zones, tank system identification labels, safety showers and eyewash stations.

1.5.02
Environ.
Vaults


1.5.02.A

A. Description
Vaults are the in ground concrete structures which house waste collection tanks.

1.5.02.B

B. Output
The structures must be maintained to meet RCRA and other state and federal environmental regulatory requirements, JSC requirements, permit conditions and OHSA requirements, and in such a manner that daily RCRA and other regulatory inspections can be safely conducted, waste can be collected, transferred or removed from the tanks, allows for accumulated liquids to be detected and removed.  Structures must be maintained to prevent rainwater or other water infiltration into the vaults and are impervious and will prevent any liquids from leaching into the concrete or surrounding soil.

1.5.02.C

C. Components
Structure components include, but are not limited to, concrete walls, and floors, chemical resistant coatings on walls and flooring, drain caps, gratings/coverings, roof, doors, locks, stairways, vents, ventilation fans, air vents, lighting, safety bollards, tire stops, electrical components, warning signs, identification labels, safety showers and eyewash stations.

1.5.03
Environ.
Container Storage Areas


1.5.03.A

A. Description
Areas used for the accumulation or storage of containers holding wastes.

1.5.03.B

B. Output
The container storage areas must be maintained to allow for the safe receipt inspection, accumulation, packaging and sampling, and transfer of waste containers and to comply with all environmental regulations, JSC requirements and permit conditions.

1.5.03.C

C. Components
Components may include, but are not limited to: Bracing, roof, louvers, lighting, forklift pathways, tie downs, fences, locks, gates, signs, audible telephone bells, safety showers and eyewash stations.






1.5.04
Environ.
Containment Berms


1.5.04.A

A. Description
Containment Berms are used to provide secondary or tertiary containment for areas storing or accumulating wastes in tanks or containers.

1.5.04.B

B. Output
Containment structures shall be maintained in a manner such that the structure will collect and hold any released liquids and any incidental rainwater and allow the accumulation of liquids to be detected and removed.  The containment must be impervious and prevent any liquids from leaching into the concrete or surrounding soil. All gratings must be maintained to be rust free. Containment structures shall be maintained in accordance with all RCRA and other state and federal environmental regulatory requirements, permit conditions, JSC requirements and OHSA requirements.

1.5.04.C

C. Components
Containment structures include, but are not limited to, concrete (or other construction materials) floors and sides, coatings or liners, drain caps, and gratings, safety showers and eyewash stations.

1.5.05
Environ.
Wastewater Impoundments


1.5.05.A 

A. Description
Wastewater impoundments are in-ground imperviously lined concrete structures and all appurtenances used to collect process or storm water prior to discharge to the sanitary sewer and with the ability to provide aeration.

1.5.05.B

B. Output
Impoundments shall be maintained shall be maintained in accordance with all RCRA and other state and federal environmental regulatory requirements, permit conditions, JSC requirements and OHSA requirements, and to retain all wastewaters that are pumped or gravity fed into them without leaking or overflowing.  Aeration capability shall be continuously available in sufficient amounts to reduce organics to meet discharge limits. The pumps shall be maintained to pump wastewater to the sanitary sewer in order to prevent overflowing or exceeding operating levels as needed. 

1.5.05.C

C. Components
The wastewater impoundments include, but are not limited to, the concrete structure, liners, pumps, aerators, diffusers, blowers, piping, dewatering pumps and handrails, safety showers and eyewash stations. 

1.5.06
Environ.
Groundwater Treatment


1.5.06.A

A. Description
The system that provides the collection, treatment and disposition of contaminated groundwater.

1.5.06.B

B. Output
The groundwater treatment system shall be maintained to allow for a continuous operations that will provide draw down in the contaminated zone, treat the collected groundwater to 1 ppb Freon 113, and to comply with the applicable TNRCC Standard Exemption #68(e) 4 and shall be maintained in accordance with all RCRA and other state and federal environmental regulatory requirements, permit conditions, JSC requirements and OHSA requirements.

1.5.06.C

C. Components
The groundwater treatment system includes, but is not limited to: the extraction wells; submersible pumps, flow meters, sample ports, electrical panels, piping and insulation; piping and insulation, the air stripping towers, air stripper packing, carbon adsorption units, pumps, strainers, valves, fan blowers, liquid probes, level indicators, high level alarms/shut offs systems, three-way valves, tanks and all appurtenances, leak detection sight glass, catwalks, stairways, tank labels and identification labels, vents, stripper skid, sumps, pneumatic tank, electrical switches and panels, lighting; wet well, low level/pressure alarm,  pressure switches, motors,  covers; backflow preventers, warning lights, transformer and guide wires, system identification labels, safety showers and eyewash stations.

1.5.07
Environ.
Plating Waste Pretreatment


1.5.07.A

A. Description
The system that provides for the collection, treatment and disposition of Preclean and plating type wastewaters.

1.5.07.B

B. Output
The treatment system shall be maintained to collect all wastewaters that are pumped to and transferred to and from all tanks, modules and filter presses without overflows, spill or leaks and must be available for use at all times. The system shall be maintained in accordance with all RCRA and other state and federal environmental regulatory requirements, permit conditions, JSC requirements and OHSA requirements. The system shall be maintained so that samples can be collected from all tanks as required by regulatory or *JSC requirements, and all collected wastes can be treated to meet the conditions of JSC’s sewer ordinance and all State and Federal Clean Water Act regulations, RCRA and other state and federal environmental regulatory requirements, permit conditions, and OHSA requirements.  All pH meters shall be maintained to continually and accurately measure and record all pH levels.  The membrane modules shall be maintained to provide optimum pressure and flow rates as identified in **Memtek O&M Manual and  **Memtek Filter press O&M Manual. All mixers shall be maintained to mix chemicals for treatment of wastewater at all times.

1.5.07.C

C. Components
The treatment systems consists of tanks, pumps, mixers, dust collector, valves, level controls, switches, filters, membranes modules, filterpress, filter cloths, filter bags, piping, pH probes and meters, ORP probes and meters, flow meters, instruments, metering pumps, regulators, alarms, lamps, relays, timers, probes, recorder, paper, sensors, gaskets, o-rings, batteries, strainers.

1.5.08
Environ
Continuous Emissions Monitor


1.5.08.A

A.  Description
The system that provides for the sampling, conditioning, analysis, and recording of emissions data from the B222-1 Nebraska boiler

1.5.08.B

B.  Output
The system shall be maintained to allow for continuous operations to comply with TNRCC Permit #C-19670 and other state and federal environmental regulatory requirements, permit conditions, and JSC requirements.

1.5.08.C

C.  Components
The continuous emissions monitor includes, but is not limited to: dual redundant Nox analyzers, oxygen (O2) analyzer, in-stack sample probes, sampling lines, ssample conditioning, pumps, filters, data acquisition system KVB Enertec NT-DAHS.

1.6.0 Other Equipment
#
System Type
System


1.6.01
Other
Elevators


1.6.01.A

A. Description
Electric/traction/hydraulic elevators are vertical transportation systems designed for the movement of personnel and freight between the various floors, or working levels of multi-story buildings.  The passenger/freight cars of electric/traction elevators are suspended by wire ropes, which pass over a powered sheave, and terminate at a set of counterweights.  The prime mover, or drive machinery, is generally located near the top of the elevator car shaft, or hoist way.  In short, electric/traction elevators lift and lower a car which is suspended in the hoist way.  The passenger/freight cars of hydraulic elevators are affixed atop, and are raised and lowered by, a telescoping hydraulic cylinder.  This cylinder moves up or down in proportion to the increase or decrease in the oil pressure inside the cylinder.  Increases in oil pressure result from an electric motor driven pump forcing oil into the hydraulic jack, or cylinder, which is typically buried in the earth beneath the building’s elevator pit.  Decreases in oil pressure result from the controlled opening of a valve, which allows the oil to return from the jack to the supply reservoir.  The hydraulic pumping assembly is generally located in a machine room near the elevator pit or hoist way.  In short, hydraulic elevators move a car by pushing it up through the hoist way.  A dumbwaiter is defined as a hoisting and lowering mechanism with a car of limited capacity and size which moves in guides in a vertical direction and is used exclusively for the transport of materials between floors, or levels of a building.  Dumbwaiters shall never be utilized for the movement of personnel.

1.6.01.B

B. Output
All elevators/dumbwaiters must safely operate and perform per the manufacturer’s design criteria, and shall be maintained in strict compliance with all pertinent rules and regulations, as detailed in the most current edition of the Safety Code for Elevators and Escalators (ANSI/ASME A17.1).  NASA shall verify such compliance through periodic safety inspections, which shall be conducted by certified inspectors, independently contracted by NASA, utilizing The American National Standard Practice for the Inspection of Elevators, Escalators, and Moving Walks Inspector’s Manual (ANSI A17.2) as the basic reference for said inspections.  Any anomalies or code violations, noted as a result of these inspections, shall be immediately corrected under this COSS contract, unless specifically waived, in writing, by the Contracting Officer.

1.6.01.C

C. Components
Components for which this contract assumes responsibility shall include, but shall not be limited to, buffers, car enclosures, gates, doors, car frames and platforms, hydraulic pumping units, tanks, hydraulic cylinders and casings, sheaves, counterweights, drive machines, governors, operating devices, controls, safeties, suspension ropes, guide rails, hoist way guards and covers, indicator lights and signaling devices, machine rooms, pits, wiring, piping, and ducts, hoist way guards and covers, indicator lights and signaling devices, pits, wiring, piping, and ducts.

1.6.02
Other
Lifting Devices


1.6.02.A

A. Description
Generally, a system shall be defined as a crane if it has been so designed as to possess the capability not only to lift a load in the vertical axis, but to move that load along any horizontal axis, as well.   Generally, a system shall be defined as a hoist if it has been so designed as to possess the capability to lift a load in the vertical axis only, but cannot move that load along any horizontal axis.   Generally, a system shall be defined as a switchgear hoist if it has been designed and installed so as to perform the sole function of lifting components from panels, cabinets and other installations housing electrical switchgear.  Generally, a system is defined as a lift if it has a manually, electrically, hydraulically, or pneumatically driven platform or cage which travels along a substantially vertical axis which is controlled by some mechanical means, such as rails, guides, telescoping frame, or similar.  It typically consists of a simple manual winch mounted to a frame.  Such lifts may be designed, operated, and maintained as personnel lifts, as freight lifts, or as test article positioners.  They may also be designed to be portable, or may be more permanently affixed to a building or other structure.

1.6.02.B

B. Output
A crane, hoist, switchgear hoist or lift must safely perform all functions for which it was designed, and operate within the performance and safety parameters and specifications established by the equipment manufacturer, OSHA and ANSI/ASME, as well as all criteria and regulations set forth in the NASA Safety Standard for Lifting Devices and Equipment (NSS/GO-1740.9B).  Lifts designed and utilized for the movement of personnel require a more stringent level of maintenance than do other types of lifts.  Cranes, hoists, switchgear hoists and lifts must be maintained, tested, and certified in a manner consistent with general guidelines established by the manufacturer, as well as those outlined in NSS/GO-1740.9B, which shall maintain precedence over all other governing criteria, both expressed and implied.

1.6.02.C

C. Components
Crane. Hoist, switchgear hoist and lift designs vary significantly according to location and application.  Component definition shall be generally described as, but shall not be limited to, any or all of the following system elements:  (1) Cranes - hooks, blocks, wire ropes or chains, sheaves, lifting drive systems, braking systems, trolleys, trolley drive systems, bridge structures, tracks and rails, motors, reduction gears, electrical bus tracks and pickup shoes, pneumatic motors, air supplies, control systems, limit switches and safeties, and any other ancillary elements associated with a crane, its supporting structure, or its power supply; (2) hoists - hooks, blocks, wire ropes or chains, sheaves, lifting drive systems, braking systems, motors, reduction gears, pneumatic motors, air supplies, control systems, limit switches and safeties, and any other ancillary elements associated with a hoist, its supporting structure, or its power supply; (3) switchgear hoists - hooks, blocks, wire ropes or chains, sheaves, lifting drive systems, reduction gears, safeties, frames, and any other ancillary elements associated with a lifting device or its supporting structure; and (4) lifts - wire ropes, sheaves, lifting drive systems, braking systems, hydraulic pumps and motors, pneumatic and hydraulic cylinders, electric motors, reduction gears, pneumatic motors, air supplies, control systems, limit switches and safeties, and any other ancillary elements associated with a particular lift, its supporting structure, or its power supply.

1.7.0 User Equipment
1.7.01
User Equip.
User Equipment


1.7.01.A

A. Description
Those pieces of specific equipment which fulfill a user requirement in the facility.  This equipment supports test or other specialized task.

1.7.01.B

B. Output
Each piece of equipment shall provide the designed function with the manufacturer’s specified output as defined by the user and applicable documentation.  Availability of output shall be 100% during user defined period of operation or requirement.  

1.7.01.C

C. Components
The equipment identified by this line item shall include, but not be limited to vacuum pumps, refrigeration equipment, chillers, boilers, film processors, printers, water pumps, cooling towers.  The line item shall include the listed, numbered piece of equipment only and not be inclusive of peripheral or support piping, wiring, equipment or other ancillary hardware. Other components which might be included as parts of a particular system in which the User Equipment is installed, yet are not integral parts of the specific piece of equipment, are not included in this definition.  Such parts and components are “ancillary hardware.”
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