
The Federal Aviation Administration (FAA) has a requirement for Contractor Depot Logistics Support (CDLS) for support of the FAA's Air Route Traffic Control Center Critical and Essential Power System (ACEPS) and other sites as designated by the FAA.  These requirements include the following: program management, development and delivery of documentation, and planning effort for the CDLS.  Requirements are further defined in this document. 

Requirements.  The contractor shall be required to provide support for:

a.  25 FAA Air Route traffic Control Center (ARTCC) Critical and Essential Power Systems (ACEPS);

b.  Five (5) Dual Redundant Power Distribution Systems (DRPDS) located in FAA “Large TRACON’s);

c.  Approximately 200 National IPM/Exide/Powerware uninterruptible Power Systems, (NIEUPS) located at various FAA Sites nationwide and;

d.  Approximately ten (10) newly designed Critical Redundant Power Distribution systems (CRPDS) to be located at high traffic Air Traffic Control Towers (ATCT) and Terminal Radar Approach Control (TRACON) facilities.

Deliveries are to start 15 days after Contract Award, for full CDLS.  The requirement for the CDLS contractor is to provide a building, capable of housing depot level maintenance facilities, storage facilities, communications (telephone/FAX/voice mail/e-mail), to provide “FULL” Depot Level Maintenance Support.  Full Depot Logistics Support shall include the capability to provide technical parts support, parts identification, and acceptable parts substitution via phone/FAX/e-mail, for all ACEPS, DRPDS, CRPDS and NIEUPS systems and subsystems.  The ACEPS is a developed critical power system that consists of equipment from approximately 130 vendors.  The CDLS contractor shall maintain communication with, and report parts obsolescence occurring with all vendors.  Additionally, for ACEPS and NEIUPS sites, the contractor shall be capable of providing complete system engineering services to include design changes, modification and configuration management.  These services may be required at the contractors' facility or at various FAA sites.  The contractor shall establish, maintain, and use an electronic system for tracking, controlling, measuring, and reporting all monthly and annual CDLS Contract costs.  The contractor shall establish, maintain, and use an electronic system for tracking monthly inventory usage, site inventory usage, stock status, and Field Maintenance Bulletins (if required).  The contractor shall establish and maintain an electronic system for tracking and controlling all orders, return material authorizations (RMA’s), by:

a.  ACEPS, CPDS (DRPDS, CRPDS), NIEUPS part number’s

b.  Vendor (OEM) part number

c.  Whether the item is repairable, expendable, or consumable

d.  Item nomenclature

e.  ACEPS, DRPDS, or NIEUPS system/subsystem used on

f.  Date order received at CDLS Depot

g.  Federal Aviation Administration Logistics Center (FAALC) voucher number

h.  Order priority

i.  Date new part sent to site

j.  Quantity shipped

k.  Shipping mode

l.  Bill of lading number

m.  Date bad repairable part received at CDLS depot

n.  RMA number

o.  Item discrepancy

p.  Maintenance action

q.  Date item returned to CDLS depot stock (if applicable)

The contractor shall report and track all overdue RMA’s.  The contractor shall establish a quality control program in accordance with applicable Federal Aviation Administration (FAA) Standards and Orders.  If the contractor is ISO-9000 compliant, the contractor shall provide the FAA with the necessary ISO certificates and documentation.  The contractor shall be expected to provide FAA Sites with all items requested through the FAALC.  This shall entail complete supply support, which includes:

The issuing of expendable and consumable Line Replaceable Units (LRU’s;

The issue, receipt, and repair of Exchange and Repair (E&R) and Return and Repair (R&R) repairable LRU’s;

Complete supply support shall be furnished throughout the life of the CDLS Contract.  The CDLS contractor shall furnish all labor; tools; test equipment; software support; and any other technical and administrative support necessary to provide the required CDLS.  The contractor shall ship all LRU Spare parts (consumable, expendable, and repairable) in accordance with FAA delivery requirements.

The CDLS contractor shall be required to meet FAA delivery requirements for priorities requested from FAA Sites:

Priority 1 – A Priority 1 shall be shipped within 24 hours of notification by the FAA.

Priority 2 – A Priority 2 shall be shipped within 48 hours of notification by the FAA

Priority 5 – A Priority 5 shall be shipped within 8 days of notification by the FAA.

The CDLS contractor shall be required to test, and evaluate each failed, repairable LRU, received from an FAA Site.  The CDLS contractor shall be required to disassemble, reassemble, calibrate, functionally test, and perform acceptance inspection on all repairable LRU’s.  All methods and procedures shall be accomplished with the test equipment, tools, and special tools and test equipment developed for that purpose.  The contractor shall provide parts that comply with the FAA Standards and Orders applicable to the repair process

For the purposes of Engineering support, the ACEPS consists of:

1.  Power Control and Monitoring System (PCMS).  The PCMS was developed by Carter and Crawley, and monitors, controls, and displays system values and alarms.  The DC Control System powers the PCMS.  The PCMS monitors visual and audible alarms that indicate changes in operational status; Monitors voltage, current, and power in the Uninterruptible Power System (UPS) Supply, Critical Bus, Building Service, Essential, and Standby Buses, and in the individual Critical Power Centers (CPC’s); Identifies Bus (A or B), that is being used; Opens and closes electronically operated breakers on all Buses; Monitors and controls all Uninterruptible Power Modules (UPM’s); Transfers power from the UPS to Bypass and vice-versa;.  Controls Engine/Generator (E/G) exercise operations; Transfers power from commercial to Standby and vice-versa; Controls the starting, synchronizing and sopping of all E/G’s; Monitors and controls the Load bank and Monitors miscellaneous system values such as E/G fuel status, transformer temperatures, DC control voltages, CPC temperatures, and harmonic filter traps.  The PCMS contains annunciators, meters, and circuit breakers control switches for monitoring and controlling the ACEPS.  PCMS hardware is Carter and Crawley Proprietary.

2.  48 Volt DC Control System.  The 48-volt DC Control System provides the control voltage that powers the PCMS circuit breakers, switchgear, relay panels and the E/G start and alarm panels.  The DC Control System is a dual redundant system, consisting of two (2) Battery Banks of 22 storage cells each, two (2) 200-Ampere Battery Chargers, two (2) disconnect switches, and two (2) distribution panels.  The batteries can supply power for at least three (3) hours during a commercial power outage.  An ARTCC typically has three (3) 48-volt DC Control Systems to support the ACEPS.  The battery banks are supplied by YUASA, and the battery chargers are supplied by Peco II, and the disconnect switches, and distribution panels are provided by General Electric.

3.  Avtron 1000kW Resistive Loadbank.  The Avtron Loadbank contains delta wired resistive loads that connect to a three-phase 480VAC Bus.  The loads can be set in 25kW steps to a maximum of 1000kW.  The Loadbank is used o test E/G’s through the Standby Bus, or to test the UPM’s off-line from the Critical Bus.

4.  Critical Power Center (CPC).  The CPC provides distribution to the Critical Loads, by performing these basic functions;

a.  Converts three-phase, 480VAC power to three-phase 208/120VAC power.

b.  Reduces harmonic content of load current by means of filter traps.

c.  Transmits transducer outputs to PCMS for monitoring voltage and current.

d.  Transmits signals to PCMS indicating over-temperature to filter trap trouble.

e.  Distributes power through 32 three-pole distribution breakers that feed the Critical Load through ASCO Mechanical Automatic Transfer Switches (AMATS), and Power Paragon Solid State Static Automatic Transfer Switches (SSSATS).

4.  Critical Power Center (CPC) Continued.
The CPC consists of a General Electric 480VAC Delta to 208/102VAC Wye transformer, two (2) Powerware harmonic filter traps, that prevents unwanted harmonics (5th and 7th) from the load returning to the Critical System, and a distribution section which contains a General Electric circuit breaker panel, terminals, control wiring, meters, and transducers.

5.  General Electric Uninterruptible Power System (UPS) Output Bus (Critical Bus). Commercial power or standby power is fed to the UPS through companion breakers in the UPS supply bus.  The circuit breakers are duplicated on Buses A and B to allow testing and maintenance without interrupting supply power to the critical load.  These companion breakers are interlocked to prevent the bus from receiving unlike power.  Each breaker has an input and output connection allowing power to flow to either Bus A or B.  The UPS Output Bus contains:

Powerware Static Bypass Switch and Bypass Control Circuitry (Powerware proprietary)

Bypass output breakers

UPS system output breaker

General Electric field programming unit (FPU) (GE Proprietary)

DC control equipment

Alarm panels

Critical Bus

The General Electric circuit breaker sizes are:

AKR-8D-100


-
4000Amp

AKR-8D-75


-
3200Amp

AKR-8D-50H


-
1600Amp

AKR-8D-50H-1

-
2000Amp

AKR-8D-30H-1

-
  800Amp

AKRU-8D-50H/A4BY
-
1600/

1000Amp

TJL4V



-
  600Amp

DB-50



-
1600Amp

6.  Powerware Uninterruptible Power System (UPS).  The UPS is comprised of multiple sets of Powerware Uninterruptible Power Modules (UPM’s).  Each UPM consists of one (1) Input Cabinet, a Rectifier Section, an Inverter Section, and one (1) Output Cabinet.  Each UPM has its own associated YUASA Battery String, each string consisting of 192 cells.  There are an average of five (5) UPS’s and five (5) 192 cell YUASA Battery Strings at each ACEPS Site.  Proprietary Powerware Circuit Boards, Rectifier Legs, Inverter Legs, and Magnetic's drive the UPM's.  The UPS filters and conditions power from the UPS Supply Bus.  The filtered and conditioned power is then fed to the Critical Loads.  The Rectifier Module converts power from AC to DC, some of the DC power tickle charges the YUASA Battery Strings.  The DC power converted back into AC by the Inverter Modules in each UPS, and is fed through the Output Cabinet to the Inverter Bus. Each set of UPM cabinets is rated at 450kW at 0.9 Power Factor, and can deliver up to 500kVA.  For a system configuration of five (5) UPM’s, with two (2) UPM’s serving as Redundant Modules, the system rating is 1350kW (3 modules X 450kW)/ The maximum load capacity is 1500kVA.  Each YUASA Battery String of 192 cells combines to provide a 489kW rating.  The software that drives some the UPM Systems and interfaces with the rest of the ACEPS, is Powerware Proprietary.

7.  General Electric UPS Supply Bus (P Bus).  The UPS Supply Bus (P Bus) receives power from either the Standby Bus or the commercial supply.  The UPS Supply Bus feeds power to the Powerware UPS.  During Bypass Operation, the UPS Supply Bus feeds power directly to the UPS Output Bus.  The UPS Supply Bus contains; a Master Relay Panel, Field Programming Unit (FPU), DC Control Equipment, redundant input power circuit breakers the from commercial and Standby Bus, redundant output circuit breakers to Bypass System A and B, and redundant output circuit breakers to UPM’s.

8.  General Electric Essential Bus (E-Bus).  The Essential Bus (E Bus) feeds power to monitoring Essential HVAC Loads, such as Westinghouse Motor Control Centers (MCC), and Chillers.  The E Bus consists of a Master relay Panel, an FPU, a DC Control Unit, redundant input power circuit breakers from the commercial and Standby Bus, redundant bus output circuit breakers for the MCC, and Chillers.  When commercial power fails, the Essential Bus is without power for 10 seconds, until the E/G’s come on line.

9.  General Electric Building Service Bus (N Bus).  The Building Service Bus (N Bus) feeds power to non-critical building service loads.  These loads include lights and office equipment.  The N-Bus consists of a Master relay Panel, and FPU, and a DC Control Unit.

10.  Standby Power System (SPS).  The Standby Power System (SPS) provides an alternate source of power to feed Building Service, Essential, and UPS Supply Power.  Standby Power takes over during a Commercial Power Outage.  Standby Power can be supplied indefinitely, dependant on diesel fuel availability.  The Standby Power System includes General Electric (GE) Standby Bus 1, GE Standby Bus 2, and the White Superior and Katolight Engine/Generators (E/G’s).  (Katolight E/G’s only in Southern California, Chicago, and Dallas/Fort Worth TRACONS)  These E/G’s have been modified by Powerware Corporation to operate with the ACEPS System.  Standby Bus 1 is typically powered by four (4) 550kW White Superior E/G’s.  

10.  Standby Power System (SPS) Continued.  Standby Bus 2 is typically powered by two (2) 675kW Katolight E/G’s.  Standby Buses 1 and 2 are inter-tied by a Circuit Breaker in Standby Bus 2.  This Circuit Breaker is normally closed, allowing the two (2) Standby Buses to operate as one.  Standby Bus 1 supplies Standby Power to the Essential Bus and the Building Service Bus.  When a Power failure occurs, all available E/G’s start, synchronize, and close their Circuit Breakers to the Standby Bus.  When Standby Power is within “Limits”, the Circuit Breakers to the Essential Bus, Building Service Bus, and Critical Bus, close, and are controlled by the Woodward Sequencer.  After the “Loads” are stable on the Standby Bus, the Sequencer reduces on-line Generator Capacity; to bring the remaining E/G’s to 60% “Load”.  Each Standby Bus includes:

Basler Master Relay Panel

General Electric Field Programming Unit (FPU)

E/G Control Panels (One (1) Stand-alone E/G Control Panel per installed E/G)

Generator Control Panel (Located within the Switchgear)

E/G Circuit Breakers and Control Equipment

The Master relay Panel in Standby Bus 1 contains:

Basler Synchronizing and Switching Relays

Voltage Phase Sequence Relays

Overfrequency and Underfrequency Relays

DC Control Bus Selector Switches

Peco II Sync Inverter

The Master Relay Panel in Standby Bus 2 contains:

Bassler Synchronizing and Switching Relays

Voltage Phase Sequence Relay

Voltage Phase Sequence and Overvoltage relay

Overfrequency and Underfrequency Relay

DC Control Bus Selector Switches

Automatic Power Transfer and Load Controller

Sequencing Controller for control of the E/G’s during Standby Power Mode

10.  Standby Power System (SPS) Continued

The Generator Control Panels (within Standby Buses 1 and 2) contain:

Woodward Load Sharing and Speed Controls

Automatic Synchronizer

Voltage Regulator

Motor Operated Potentiometers (Speed and Voltage)

VAR Control

Directional Power relay

Time Overcurrent Relay

Breaker Lockout Relay

Auto-sync Relay

Engine Start and Stop Pushbuttons

Woodward Software for the control of the Generators is proprietary data and is a Custom Program Application.  The Generator Control Panels within Standby Bus 1, also have an Excitation Support System for the White Superior E/G’s and associated Metering.

11.  Interconnection.  The entire ACEPS System is connected via an RS-232 Bus System.  All Software Commands are carried throughout the ACEPS via this RS-232 Bus System, per FAA requirements.

For the purposes of Engineering support, the Critical Power Distribution System (CPDS) consists of:

1.  Critical Power Distribution System (CPDS) Background:  The Dual Redundant Power Distribution System (DRPDS), and Critical Redundant Power Distribution System (CRPDS) are two (2) of three configurations of a generic umbrella system, the CPDS.  The Radial Critical Power Distribution System (RCPDS )is the third configuration of the CPDS.  The design commonality among the three configurations provides economies in the acquisition of system sub-components and, subsequently, in the logistics support that has been developed for each of the three configurations.  The three (3) configurations of the CPDS that are being acquired will provide the FAA with a standardized and nationally supported source of reliable critical power for a wide variety of facilities within the National Airspace System (NAS).  The DRPDS has been designed for use at the new Large Terminal Radar Approach Control (TRACON) facilities which are being developed, they are; Northern California, Atlanta, Potomac and, prospectively, Central Florida, and for use in Consolidated Enroute Radar Approach (CERAP) at Honolulu.  Additionally, the DRPDS is considered the primary candidate for future replacement of the ACEPS critical power system, which is currently, installed at all of the twenty-one Air Route Traffic Control Centers (ARTCC’s). 

a.  Dual Redundant Power Distribution System (DRPDS) Description:  The DRPDS is a “hybrid” design consisting of six (6) principal Non-developmental Item/Commercial-off-the-shelf (NDI/COTS) major sub-systems which are provided as contractor-installed government furnished equipment (GFE).  The six (6) major sub-systems are the Power Monitoring and Control System (PMCS); Main Switchgear; Engine Generators (E/G's); Paralleling Switchgear Assembly/Sub-system; Uninterruptible Power Modules (UPM's) and Power Distribution Units/Static Automatic Transfer Switch.  These sub-systems are procured from various vendors.  The DRPDS is designed to provide a modern, state-of-the-art, cost effective, and flexible source of clean and reliable critical power for both  existing and future NAS facilities.  It is fully capable of transitioning from current power requirements to meet the projected future NAS power needs.  The DRPDS is commercially classified as a double-ended, secondary selective system.  It is distinguished from multiple radial systems (as currently in the FAA inventory) by the inclusion of a main-tie-main feature and the addition of a PMCS.  Equipment components purchased will contain the latest in control design methods, technology and equipment, to include solid state, microprocessor and fiber-optics applications. The DRPDS is one of several systems (HVAC, Fire Alarm, Security, etc.) which interfaces with the facility Environmental Control and Monitoring and Control System (ECMS).  The interfacing for the DRPDS with the ECMS is accomplished via the Power Monitoring and Control (PMCS) sub-system which is connected to the EMCS by means of a high-speed, industrially-proven Local Area Network (LAN).  The LAN also supports the direct connection of the PMCS with an unlimited number of personal computer workstations (PCW's) anywhere on the network.  In the event of failure or interruption of the prime electrical power source for a facility (generally commercial power), the failure is sensed/ detected by the PMCS which simultaneously activates the engine generators (E/G's) within the DRPDS.  The E/G's, operating in parallel, automatically start, synchronize, and connect to the standby buses to promptly assume the facility load as the alternate source for critical, essential and building power systems.  The UPS system utilizes a pre-determined number of parallel-installed, double redundant-configured UPS modules (UPM’s) which store a duration of full load reserve power.  These UPM’s are utilized to provide both (a) a smooth and conditioned power system voltage frequency and (b) an immediate temporary source of stable power during short power outages and during the transition to or from EG power.

(1)  DRPDS Configuration:  The standard design of the DRPDS configuration includes the following features and components:

(a)  General Operations:  Primary commercial electrical service for the facility is provided from two independent external utility services (preferably from independent utility substations) and connected to the double-ended parallel switchgear - which are located in the facility’s main electrical room - via independent/isolated service transformers.

(1)  DRPDS Configuration Continued:

The service transformers will be supplied and installed by the local utility company servicing the site but will generally be of the liquid-filled, pad-mounted type, and configured with the standard impedance value of 5.75%.  Each main transformer is sized to accommodate the total electrical requirements of the facility and serves as the backup for the other unit via the main breaker system; in order to accomplish this capability, during normal operations, each transformer is half loaded to its designed capacity.  The design of the DRPDS provides that each half of the double-ended parallel switchgear, as well as down-stream switchboards and motor control centers, are similarly sized and operated; therefore, in the event that either maintenance is required or disruption occurs on either side of the equipment, all associated loads are transferred to the other side of the system via tie breakers.

(b)  Power Monitoring and Control System (PCMS):  The PMCS for the Dual Redundant Power Distribution System is the POWERLOGIC system, manufactured by Square D Company.  The PMCS functions as a supervisory monitoring and control system for all components of the DRPDS system and is designed to interface with the facility Environmental Control and Monitoring System (ECMS). It is integrated with the switchgear at the manufacturer’s plant and PMCS components included within the power equipment lineups shall be factory installed, wired and tested prior to shipment to the user site.  Should the PMCS fail, the DRPDS can be operated and controlled manually.

(c)  Paralleling Switchgear:  The DRPDS includes two (2) Square D paralleling switchgear which are integrated with the PMCS at the manufacturer’s facility prior to site delivery.  The amperage size of the paralleling switchgear is dependent upon a specific site’s system configuration and design. Currently planned amperage capacities include both 2,000 amps (Honolulu Consolidated Enroute Radar Approach (CERAP) Facility) and 3,200 amps (Northern California TRACON (NCT), Atlanta TRACON (ATL) and Potomac TRACON (POT)).  The two (2) paralleling switchgear are configured so as to provide a redundant capability in transmitting power down-stream to the other system components.  Each paralleling switchgear is capable of transmitting the total critical power requirement for the facility.  The two (2) paralleling switchgear are connected (tied) by a common busway; in the event of an operational failure of the primary paralleling switchgear, a circuit breaker within the busway automatically provides for the  transfer of the power flow from the primary and through the alternate paralleling switchgear.

(1)  DRPDS Configuration Continued:

The transfer of power flow can also be manually initiated/controlled through the PMCS, and this, in fact, is the normal procedure utilized for maintenance purposes.

(d)  Uninterruptible Power System (UPS)/Uninterruptible Power Module (UPM):  The basic DRPDS configuration consists of:  three Powerware/IPM BPIII UPM’s (normally rated at 160 to 300kVA, but with possible variations dependent on site specifications) installed in an isolated redundant configuration; one (1) 1600Amp UPS Supply Bus; three (3) sealed lead-calcium battery strings; and three (3) 600Amp UPS output switchboards equipped with motor operated molded case breakers.  Dependant upon specific site requirements, the DRPDS configuration may also include an optional fourth 80kVA UPS, which is intended for maintenance use.  In normal operations, a dedicated UPM is provided to each of the “two channel” redundant systems (System A & System B). The third UPM is employed as a “swing” unit which is capable of feeding either System A or System B in the event that either of the two dedicated system (A or B) UPM’s transfers to bypass.  This ensures that conditioned power is always provided to the critical load. The UPM is equipped with a control panel which allows monitoring and status of the UPS, as well as a battery monitoring and test system which is utilized to both detect battery problems and to indicate remaining battery time during a loss of incoming power.

(e)  Standby Engine/Generator (E/G) System:  The standby engine generator system for the DRPDS consists of up to four Engine/Generators (normally 750 to 1000kW, but other sizes are available dependent upon site specifications) and an integrated paralleling/emergency switchgear which are acquired from Kohler Corp. under separate FAA contracts.  Ancillary equipment for each E/G includes; a day fuel tank (either diesel fuel or propane fueled with a minimum full load fuel capacity of 72 hours), a load bank and transfer switch, a radiator, radiator fan motor, starter and service disconnects, a 24VDC battery engine starting system, solid state engine controller, and a molded case circuit breaker.  The E/G’s are capable of being operated either separately or in parallel and each E/G within the standby system is capable, in itself, of providing the facility’s entire critical power requirement.  The E/G battery is capable of starting and delivering full power to connected loads within ten seconds from the occurrence of a power failure.  In the DRPDS’ multiple-E/G configuration, the first E/G will start and synchronize with the power output, which has been provided by the UPS; subsequently, the remaining E/G units will start and synchronize with the first E/G.

(1)  DRPDS Configuration Continued:

After power stabilization has been achieved, the back-up E/G(s) will drop off the line and the required full power load will be generated by the remaining operating E/G(s).

(f)  Power Distribution Unit (PDU)/Static Automatic Transfer Switch (SATS):  The PDU system consists of two (2) 125VDC Control Power Systems, each, in turn consisting of; two (2) 125VDC batteries, two (2) 125VDC battery chargers, two (2) 125VDC Distribution Panels, one (1) 50kVA control power transformer, and one (1) 150Amp Automatic Transfer Switch (ATS).  The PDU's will be integrated with one (1) 200Amp Static Automatic Transfer Switch (SATs) and two (2) busway and plug in busway breakers for critical power distribution.

b. Critical Redundant Power Distribution System (CRPDS):  The CRPDS will be installed in Level V TRACON’s and selected Air Traffic Control Towers.  The CRPDS is similar to the DRPDS, with the following exceptions:

(1)  CRPDS Differences:  The CRPDS will not have Paralleling Switchgear, and the Static Automatic Transfer Switches will be replaced with an Automatic Transfer Switch.

c.  Radial Critical Power Distribution System (RCPDS):  This unit is the simplest of the Critical Power Distribution Systems, for use at smaller facilities and to support independent systems (Radar’s, remote transmitter sites, etc.).  The RCPDS is essentially an E/G,  UPS, and transfer switch.

