SECTION 14510�ELECTRIC TRACK VEHICLE SYSTEM


SPEC WRITER NOTE: Use this spec section with caution. Edit spec to conform to latest publications before issuing on a specific project.





SPEC WRITER NOTE: Delete between //----// if not applicable to project. Also delete any other item or paragraph not applicable in the section and renumber the paragraph.





PART 1 - GENERAL


1.1 DESCRIPTION


	This section specifies a computer-controlled horizontal and vertical distribution system consisting of individual stations connected by track sections which will be traversed by automatically controlled self-propelled delivery vehicles, each consisting of a car and container.


1.2 RELATED WORK


A.	Section 14050, GENERAL REQUIREMENTS FOR CONVEYING SYSTEMS.


B.	Section 09050, INTERIOR/EXTERIOR FINISHES, MATERIALS, AND FINISH SCHEDULE.


C.	Section 16050, BASIC METHODS AND REQUIREMENTS (ELECTRICAL).


1.3 APPLICABLE PUBLICATIONS


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


B.	National Fire Protection Association (NFPA):


70-99	National Electric Code


C.	National Electrical Manufacturers Association (NEMA):


MG-1-98	Motors and Generators


D.	Underwriter's Laboratories (UL):


555-90	Safety Fire Dampers


1.4 GUARANTEE


A.	The Delivery Vehicle shall be subject to the terms of the Article GUARANTY of Section, GENERAL CONDITIONS.


B.	Repair or replace defective material without additional cost to the Government.


PART 2 - PRODUCTS


2.1 EQUIPMENT


A.	Indicate the number, type and location of the station as shown on the drawings.


B.	The system shall incorporate the necessary hardware, software, etc., as required to provide not less than the total number of transactions as indicated on the ETVS Traffic Matrix Drawing.


C.	Upon command, delivery vehicles shall travel to their destination and will require action only by the operator at the station initiating the dispatch and it shall not be necessary to manually position the car for a "SEND" function.


D.	To dispatch a vehicle from a station, the operator will close the container lid, select the destination address on the station control module and press the "SEND" pushbutton at the station.


E.	Pressing the "SEND" pushbutton will cause the car to depart from the station and travel without interruption, by the most direct route to the destination station without further operator attention.


F.	After emptying contents the operator shall select the "Empty Car Return Address" and push the "SEND" pushbutton at the station. The System Computer Control shall direct the empty car to the station or storage area on a most-need basis.


G.	Cars unable to enter a full destination station shall be re-routed to the Sending station after an adjustable preselected number of passes.


H.	The failure of one transfer unit or power supply shall affect only that area/zone of the system served by that unit. The balance of the system shall continue to operate normally.


I.	Cars shall continue to their destination upon resumption of power following any power failure.


J.	An orderly, sequenced shutdown of the system shall be provided as follows:


1.	Dispatch from stations shall be inhibited.


2.	Cars in route shall continue to their destination.


3.	Track power shall be turned off after all cars have reached their destination.


4.	The modular construction of the system components shall permit changes and addition of stations as VA requirements change.


2.2 COMPONENTS


SPEC WRITER NOTE: Fill in // ____// for amount.





A.	Track and Bends:


1.	Provide track in 3000 mm (10 foot) lengths of anodized extruded aluminum.


2.	Install horizontal track for suspended car travel.


3.	Track shall support the weight of the delivery vehicles and its contents on a single plane parallel and centered with the track base, regardless of the installed track position.


4.	Track profile shall be flanged to prevent unauthorized removal of cars as well as to prevent accidental derailment during transit within the system.


5.	In the case of car failure, the cars shall be removable by authorized persons anywhere along the system track without disassembly or disturbing installed track. Special take-out track sections will not be permitted, and removal of a car shall not require movement to another location.


6.	Track extrusions shall contain means to provide for attachment of supports, connectors, rail mounts and tooth rack. Track components shall be able to be disassembled for installation in any future changed configuration.


7.	Construct the contact and control rails of brass and secure to the track with non-conductive mounts. Contact rails shall be joined and aligned using splined brass connectors.


8.	Wire connections to the rails shall utilize factory-manufactured connectors to minimize exposed wiring in the track profile.


9.	Vertical bends and horizontal curves shall be extruded with the same profile as straight track. Provide bends and curves in the standard radius of the manufacturer.


10.	Fit vertical and horizontal bends, vertical track sections, station track and track adjacent to transfer units with adjustable tooth rack sections inserted into and clamped to the track for positive stopping and starting of cars.


11.	Tooth rack shall be a hard plastic that resists wear or damage when a softer nylon car drive gear wheel is engaged. Provide tooth rack with adjustments for expansion or shrinkage and for spacing at Transfer Units. Provide rubber tooth rack sections at all locations where the car enters a tooth rack to insure that the car gear drive wheel shall quietly engage and mesh with the tooth rack section.


12.	Space delivery vehicles through Vertical and Horizontal bends by electronic controls which prevent collision of delivery vehicles.


13.	Track connections, supports and hardware shall be attractive in appearance for exposed installation, and permit assembly and disassembly to facilitate future alterations and additions to the system.


B.	Delivery Vehicles:


1.	Provide //____// Delivery Vehicles, each consisting of a car and a container that carries the load through the system in both vertical and horizontal travel. The delivery vehicle and containers net weight carrying capacity shall be not less than 9 kg (20 pounds) in the vertical and 23 kg (50 pounds) in the horizontal travel.


2.	The car shall be self-powered with a heavy duty 24-volt D.C. permanent-magnet motor coupled to the drive wheel through a reduction gearbox and friction clutch. The motor shall obtain power from the track power rails through heavy duty rail contact brushes which shall be located off-center with respect to the track center to prevent improper orientation of the car.


3.	Equip the car with guide and support wheels which shall evenly distribute the weight of delivery vehicle and load, centered and parallel with respect to the track base.


4.	A rubber friction drive wheel shall propel the delivery vehicle on the horizontal track between stations. A nylon gear wheel shall engage with a hard plastic tooth rack installed in the track to propel the car on vertical tracks, tracks in stations, horizontal and vertical bends, Fire Dampers and at Transfer Units.


5.	Equip the car with safety features to prevent car operation in case of overload, overheating, contact with another car or another object, or if the container cover is not closed and latched.


6.	Design the vehicle drive to prevent the vehicle from drifting in the event of loss of power in vertical travel.


7.	The cars shall travel at an approximate speed of 35 m/min (120 feet per min). on horizontal track and 25 m/min (80 feet per minute) on vertical track with a 9 kg (20 pound) payload.


8.	Design cars so that containers are detachable for cleaning.


C.	Hospital Containers:


1.	Provide // ____ // Aluminum Containers with usable minimum inside dimensions of 483 mm L x 178 mm W x 432 mm D (19 inches L x 7 inches W x 17 inches D). Container shall carry up to 9 kg (20 pound) of material.


2.	Interlock cover to prevent car operation unless the cover is closed and latched. The latch shall have an audible "SNAP" close action.


3.	Sterilization of the container and/or insert by gas or steam shall not damage the container finish.


D.	Pivoting Containers:


1.	Provide Pivoting Containers with minimum inside dimensions of 381 mm L x 152 mm W x 203 mm D (15 inches L x 6 inches W x 8 inches D).


2.	Positively fix the carrier to the car.


E.	Container Identification: Pivoting containers used exclusively by a specific user, as selected by the Resident Engineer, shall be identified with a clearly visible home station number.


F.	Dispatch/Receive Stations:


1.	Provide Computer-controlled Stations consisting of control module and track on which delivery vehicles may be received and dispatched automatically.


2.	Provide Holding Stations in the vertical shafts as required to process the system traffic as indicated on the ETVS traffic matrix drawing. Control capability shall divert arriving vehicles onto a holding track when the destination station is busy dispatching or is temporarily full. Cars may be retrieved from the holding station by pressing a pushbutton on the destination station's control panel.


3.	Provide storage tracks at locations as indicated on the drawings. Storage tracks shall be capable of receipt and dispatch of cars as directed by the System Computer Control using the Car Distribution Vehicle allocation data.


4.	Provide storage stations for empty delivery vehicles at locations shown on contract drawings. Indicate empty car parking spaces on the contract drawings at each storage station track.


5.	The computer controlled station operator control module shall consist of a module with rotary dial or key pad destination address selectors providing not less than // ____ // addresses, DIGITAL DISPLAY, SEND and CALL push-buttons with ACCEPTED and INCOMING EMPTY CAR indicators.


6.	Any station(s) may be configured by the Government for the added function as a Recovery Station. Vehicles will be directed to the Recovery Station under the following conditions:


a.	Vehicles not delivered to a destination within a selected time period.


b.	Vehicles re-routed to Recovery by configuration selection when the vehicle is unable to be delivered to the selected destination.


c.	Unidentified cars.


7.	Provide Arrival/Full indicators at all stations which will sound a chime and light an indicator upon arrival of all cars into the station. If the arriving vehicle creates a full station, the chime will continue until the Silence pushbutton is pressed or a vehicle is dispatched. If the station remains full, the audible alarm shall resume after an adjustable time period of 15 or 90 seconds.


8.	Provide Remote Personal Indicators at locations indicated on the drawings. Each indicator shall have it's own destination address and up to six may be associated with any station address. Arriving cars addressed to a Personal Indicator address shall, upon arrival at the host station, light an indicator at the station control panel. The arrival will also be announced at the remote indicator panel with an audible chime and light. The indicator light shall remain lit until the lighted pushbutton at the station is pressed.


G.	Station Directories:


1.	Provide each station with a Station Directory mounted in a location readily accessible to using personnel. Station directory shall include all stations in the system except the ETVS maintenance station.


2.	Mount each directory in an aluminum frame with a clear acrylic cover. The directory information shall be clearly and neatly printed in dark print on light background.


3.	The directory shall include basic station operating instruction.


H.	Transfer Units:


1.	Micro-Processor-Controlled Transfer Units shall divert delivery vehicles from one track to another, and for station entry and exit.


2.	Transfer Unit and micro-processor control shall be identical to all other Transfer Units. Components shall be totally interchangeable without programming or wiring changes.


3.	Provide micro-processor control for all necessary Transfer Unit functions to start, stop and space approaching vehicles to prevent collision; detect and identify cars, control and monitor switching of a car between tracks, route a car to a track providing the shortest route to its destination, operate and provide low voltage digital-serial communication between the Computer Control for a minimum of two stations or storage areas, two power supplies and four fire dampers, and to provide operating information to the Computer Control.


4.	The following features shall be supplied for each Transfer Unit:


a.	Electrical signals to stop vehicle traffic if the transfer unit is not prepared to process such vehicle traffic.


b.	Mechanical locking levers at all entry positions to physically prevent vehicles from entering the Transfer Unit when the track is not positioned to receive it.


c.	Low torque safety release to prevent personal injury from the moving track for transfer units located within 2100 mm (7 feet) of the floor. These are not required for transfer units located in enclosed shafts and accessible only to authorized maintenance personnel.


5.	Micro-Processor Based Transfer Unit Control shall provide the following functions:


a.	A "Power-Up" sequence to assure orderly and safe clearing of the transfer unit following any power failure.


b.	Stop cars on or near the Transfer Unit in event of control power failure. Cars shall continue to their destination following resumption of power.


c.	Process individual delivery vehicles by shortest path toward its destination.


d.	Report cars processed and status to the System Computer Control.


e.	Restrict traffic on a track segment between transfer units and limit the number of cars allowed on any track segment between transfer units to prevent nuisance alarms occurring when cars backup onto and block another transfer unit or overload a power supply.


f.	Alternately process multiple waiting cars at transfer unit ports, after first priority cars are dispatched from stations.


6.	Mount track adjacent to the Transfer Unit to an installation frame. Install the working assembly of the transfer unit as a single modular unit prior to start-up of the system to avoid damage or re-adjustment.


7.	Mechanical working parts of the transfer unit shall be removable as a complete assembly from the track mounting frame without disturbing adjacent fixed track sections.


8.	Mount the transfer unit micro-processor control module in a separate protective enclosure near the transfer unit.


9.	Transfer unit control power shall be separate from the track power.


10.	All service, adjustments, lubricating, repairs and/or replacement may be performed from track side of the Transfer Unit.


I.	Power Supplies:


1.	Provide and install all low voltage 24 volt DC control wiring and connections including all power wiring between the equipment and the source as indicated on the drawings.


2.	Provide power supplies at intervals along horizontal and vertical tracks as required by traffic conditions and system configuration.


3.	Track Power Supplies shall furnish sufficient current for 91 m (300 feet) of horizontal track or 18 m (60 feet) of vertical track (up-direction) with cars spaced at 10 second intervals.


4.	Protect the power supply against short circuits and overloading.


J.	Control and Supervisory Features:


1.	System Computer Control center shall include not less than the following:


a.	An Advanced Technology (AT) type computer with Enhanced Graphics color monitor and AT type keyboard in the ETVS Maintenance Room.


b.	An enhanced graphics color monitor and AT type keyboard in the Engineering Control Center Room.


c.	Uninterruptable Power Supply furnishing at least 30 minutes of continuing operation in the case of power interruption to the computer.


d.	Dot matrix printer for hardcopy of system data and status in the ETVS Maintenance Room.


2.	The Computer Control shall provide Operational Functions and System Management Information for efficient system operation and monitoring. Addition or changes to station locations, changes to system design or track routing shall be accommodated without modifications to the System Computer Control. All user and system configuration programming shall be entered through the Computer keyboard.


3.	Re-entry of system configuration, scheduling or operating status shall not be required following a power interruption of any duration.


4.	In the event of a computer shutdown, all vehicles in transit shall continue to their respective destination. Deliveries during the computer outage will be reported to the computer upon resumption of operation.


5.	Operational Functions: The following operational functions shall be controlled and monitored by the System Computer Control:


a.	Automatic independent station on/off scheduling shall include, as a minimum, three programmable selections for "station on" and three for "station off". Dispatch to a signed-off station shall be inhibited at the sending station. Cars in route at time of sign-off shall continue to the destination station.


b.	Automatic redistribution of empty cars to stations or storage on a most need basis.


c.	Automatic re-routing of vehicles unable to enter a full station. Re-routing to occur only after a predetermined number of passes. Each station may be independently configured to direct the vehicle to any one of the following:


1)	Return to the origin (Sending) station.


2)	Forward the car to an address selected by the Government. The forwarding address may be any valid station or storage in the system track network.


6.	Send to full destination (keyboard option) that will allow selective inhibiting of dispatch to a full station that is not alarmed off. Sends to an alarmed off station shall always be prohibited. This feature shall be configured to any station.


7.	Send if station is off (keyboard option) that will allow manually turning on any station to allow sending a car. This option may be expanded to allow calling for an empty car while temporarily turned on.


8.	Automatic redistribution of empty cars to stations or storage on a most needed basis. First priority shall be within the same zone, and subsequent zone priority selected by the operator using the computer keyboard.


9.	Zoning feature to partition the system into geographic areas to allow partial shutdown for fire door alarm response or operator request through the keyboard, and to minimize travel time of empty vehicles. This feature shall perform the following functions:


a.	A fire door alarm shall affect only the zone in which it is identified. Other zones shall remain fully operational.


b.	Automatic distribution of empty cars shall be first within the same zone. Other zones will be able to receive the empty car only after all car allocations and calls in the same zone are satisfied. Other zones will be scanned for car requests in a pattern selected by the operator.


c.	Operator shutdown of a selected zone while allowing continued operation of other zones. All stations in the shut down zone will be turned off and attempts to send to stations in a zone that is off will be rejected.


d.	Provide CAR DISTRIBUTION display to show allocation of delivery vehicles and current quantity of vehicles present at each station. The number of vehicles in route to each station shall also be shown on this display. Vehicle allocation and present count may be changed using keyboard commands. Prompts for operator shall be provided at the bottom of the display.


10.	Security access feature limiting keyboard commands to the display of data only. The current password is required to unlock and re-lock the keyboard to functional commands.


11.	A printer for permanent record of transactions, alarms, clearing of alarms and to record changes made using the keyboard.


12.	Print screen feature allowing current screen of data to be copied to the printer.


13.	Input/Output port and software allowing addition of a remote Video Display Terminal.


14.	Provide capability for accumulating system operational data to a floppy disk file. The file shall be formatted in Data Interchange Format compatible with most common electronic spread-sheet and database software.


15.	Provide interface hardware I/O and software to enable control interconnecting with another computer. Computer may assert complete or partial control of all system traffic and will receive operational reporting of all system traffic, alarms and status changes.


16.	Provide a continuous current display of system status with a list of vehicles "in-transit" and the current vehicle location.


17.	Provide accumulative usage data on active components for scheduling preventive maintenance. The displays shall include accumulated running time for each vehicle and accumulated cycles for each transfer unit.


18.	Provide summarized displays of car distribution, station scheduling and statistical usage of system by station.


K.	Fire Dampers:


1.	Provide and install Fire Dampers at all station locations where track exits the shaft and where track transitions from the horizontal to the vertical in a shaft.


2.	Fire Dampers shall be special purpose fire damper specifically designed for Electric Track Vehicle systems and shall be manufactured by the system Contractor. Each shall bear an Underwriter Laboratory (UL) label and conform to UL 555, for three-hour Class A application for installation in partitions rated up to four hours.


3.	Fire Dampers shall consist of an assembly with 12 gauge steel frame with 10 gauge steel guide channel and 12 gauge steel sleeve. Interlocked galvanized steel blades and a moving curtain guided by 4 steel rollers shall effect closure of the protected opening.


4.	Fire Damper shall operate in vertical up-close, down-close and horizontal positions. Closure in vertical Up-Close and in Horizontal shall be assisted by constant force steel springs. Latches shall retain the up-close fire doors in the closed position.


5.	Provide each fire damper with a motor-operated holder with overriding thermal switch for release at 79 (C (175 (F). The motor will re-open the fire damper following testing or power failure.


6.	Furnish switches to detect damper position for display at the System Computer Control and for monitoring by any building automation or fire alarm system.


7.	Provide Speed Control attachment for fire doors to reduce noise and prevent injury where a fire damper is accessible to personnel.


L.	Air Curtain:


1.	Provide motorized air curtain to restrict air flow between shafts and non-temperature controlled building areas.


2.3 CAUTION BANNERS


A.	Provide cloth banners extending below the car right of way on each side of the track where the track crosses an aisle.


B.	Banner shall be of fire retardant material, black with yellow letters with the following message: Caution - E.T.V.S. Crossing Reduced Headroom


2.4 ELECTRICAL WORK


A.	Provide electrical motor-driven equipment specified herein complete with motors, motor starters and controls and comply with NEMA MG-1. Electrical equipment and wiring shall be in accordance with Section: ELECTRICAL WORK, INTERIOR. Electrical characteristics shall be as indicated. Extension to equipment from junction box and all control wiring shall be under this Section and shall comply with NFPA-70. Motor starters shall be provided under this section complete with properly sized thermal-overload protection in each phase and other appurtenances necessary for the motor control specified. Each motor shall be of sufficient capacity to drive the equipment at the specified capacity without exceeding the nameplate rating of the motor when operating at proper electrical system voltage. Control and protective or signal devices required for the operation specified and wiring required for controls and devices but not shown on the electrical plans, shall be provided herein.


2.5 EQUIPMENT GUARDS


Provide guards or enclosures for, belts, pulleys, chains, gears, couplings, projecting setscrews, keys and other rotating parts to protect any person coming in close proximity.


2.6 SYSTEM MODIFICATIONS


A.	Standard system controls shall be expandable to not less than the following limits without modification or replacement of any component.


1.	Station/Storage Destinations    ___


2.	Delivery Vehicles          ___


3.	Transfer Unit Controls (TUC)    ___


4.	Fire Dampers, monitored       ___ per TUC


5.	Power Supplies, controlled and monitored    ___ per TUC


B.	The type of station and the receive and storage capacity of each station shall be as indicated on the drawings. Configuration of equipment, track and shortest car routing shall be entered through the Computer CRT keyboard terminal. Modifications to the system configuration including station or track additions or re-locations shall be made through Computer CRT keyboard terminal without modification or re-programming the System Computer Control or to transfer unit control.


PART 3 - EXECUTION


3.1 INSTALLATION


A.	Assemble and install the system and components in strict accordance with Contract Documents, applicable to publications and regulations, and approved shop drawings.


B.	Anchor and fasten components to building construction as required for a stable, secure installation. Closely fit and join all parts of the system and finished components, providing a neat uniform appearance.


C.	Support track at a minimum of 3000 mm (10 feet on center for a single car travel and 2100 mm (7 feet) on center for multi-car travel. Track runs shall be installed perpendicular or parallel with the building structure and braced against excessive motion and deflection under load.


- - - E N D - - -
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