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HYDRAULIC ELEVATOR MODERNIZATION
GENERAL
SUMMARY
Section includes components, materials, and products for the modernization and renovation of existing hydraulic passenger and service elevators.  Specific Scope of Work required for an existing elevator shall be in accordance with Division 01, Section 01 1000 “Summary”[ and Sections 01 1001, 01 1002, and 01 1003 “Scope of Work” per elevator].  
Related Requirements:
Retain subparagraphs below to cross-reference requirements Contractor might expect to find in this Section but are specified in other Sections.
Section 03 3053 "Miscellaneous Cast-in-Place Concrete" for setting sleeves, inserts, and anchoring devices in concrete, repairing pit and around new jack cylinder.
Section 05 1200 "Structural Steel Framing" for the following:
Retain one or more of first four subparagraphs below for items that are part of steel frame.
Attachment plates, angle brackets, and other structural-steel preparations for fastening guide-rail brackets.
Section 05 5000 "Metal Fabrications" for the following:
Retain one or more of first four subparagraphs below if not part of steel frame.
Attachment plates and angle brackets for supporting guide-rail brackets.
Pit ladders.
Section 09 9123 "Interior Painting" for field painting.
DEFINITIONS
Definitions in ASME A17.1/CSA B44 apply to work of this Section.
Service Elevator: A passenger elevator that is also used to carry freight.
Defective Elevator Work:  Operation or control system failure, including excessive malfunctions; performances below specified ratings; excessive wear; unusual deterioration or aging of materials or finishes; unsafe conditions; need for excessive maintenance; abnormal noise or vibration; and similar unusual, unexpected, and unsatisfactory conditions.
ACTION SUBMITTALS
Product Data: Include capacities, sizes, performances, operations, safety features, finishes, and similar information. Include product data for machine room, car enclosures; hoistway, hoistway entrances; and operation, control, and signal systems.
Shop Drawings:  Following project detailed field work and engineering, immediately commence engineering the project and produce approval layout drawings.  Show plans, elevations, sections, and large-scale details indicating service at each landing, relationships with existing conditions, and locations of equipment and signals.  Include large-scale layout of car control station.  Indicate variations from specified requirements, and average power demands.
Samples for Initial Selection:  For finishes University Representative selection.
CLOSEOUT SUBMITTALS
Operation and Maintenance Data:  For new and refurbished products and equipment to include in operation, and maintenance manuals.
In addition to items specified in Division 01, include diagnostic and repair information for generic controller, and if any special tools are needed for the University’s maintenance personnel.  The University’s elevator maintenance contractor will service the elevator after the first year warranty service.
Inspection and Acceptance Certificates and Operating Permits:  As required California Department of Industrial Relations (DIR) for normal, unrestricted elevator use.
Warranty:  Special warranty specified in this Section.
QUALITY ASSURANCE
Installer Qualifications:  Elevator Renovation Company who is trained and approved for modernization and renovation of existing hydraulic elevators and has renovated and can document at least 100 elevators completed in the past four years.
Accessibility Requirements:  Comply with Chapter 11B in the California Building Code and Section 4.10 in the U.S. Architectural & Transportation Barriers Compliance Board's "Americans with Disabilities Act (ADA), and Accessibility Guidelines for Buildings and Facilities (ADAAG)." 
Fire-Rated Hoistway Entrance Assemblies:  Door and frame assemblies complying with NFPA 80 that are listed and labeled by a testing and inspecting agency acceptable to University’s Representative, for fire-protection ratings indicated, based on testing at as close to neutral pressure as possible in accordance with NFPA 252, or UL 10B.
California State Elevator Code, latest edition: complete work in accordance with code requirements. 
DELIVERY, STORAGE, AND HANDLING
Deliver, store, and handle materials, components, and equipment in manufacturer's protective packaging.
Store materials, components, and equipment off of ground, under cover, and in a dry location.  Handle in accordance with manufacturer's written recommendations to prevent damage, deterioration, or soiling.
COORDINATION
Coordinate locations and dimensions of other work relating to hydraulic elevator renovation including pit ladders, sumps, and floor drains in pits; and electrical service, electrical outlets, lights, entrance subsills; electrical service; and electrical outlets, lights, and switches in hoistways, pits, and machine rooms.
WARRANTY
Special Manufacturer's Warranty:  Manufacturer's standard form in which manufacturer agrees to repair, restore, or replace defective elevator work, materials, and equipment within specified warranty period.
Warranty Period:  Two years from date of Substantial Completion.
MAINTENANCE SERVICE
Initial Maintenance Service:  Beginning at Substantial Completion, provide one year's full maintenance service by skilled employees of elevator Installer.  Include monthly preventive maintenance, repair, or replacement of new and existing worn or defective components, lubrication, cleaning, and adjusting as required for proper elevator operation at rated speed and capacity.  Provide parts and supplies same as those used in the renovation and installation of original equipment.
Include 24-hour-per-day, 7-day-per-week emergency callback service. 
Response Time:  Two hours or less.
Notify University’s Representative when visiting and provide documentation of what work was completed, serviced, or checked.
PRODUCTS
PERFORMANCE REQUIREMENTS
Regulatory Requirements: Comply with ASME A17.1/CSA B44, California Department of Industrial Relations (DIR), and Elevator Safety Orders, Title 8 of the California Code of Regulations.
Accessibility Requirements: Comply with Section 407 in the United States Access Board's ADA-ABA Accessibility Guidelines and with ICC A117.1.
Seismic Performance: Elevator system shall withstand the effects of earthquake motions determined in accordance with ASCE/SEI 7 and shall comply with elevator seismic requirements in ASME A17.1/CSA B44 and the California Building Codes.
The term "withstand" means "the system will remain in place without separation of any parts when subjected to the seismic forces specified."
Information in first three subparagraphs below is needed to design elevator to comply with ASCE/SEI 7 or the IBC. Information in first and third subparagraphs is typically included in structural notes on Drawings.
Seismic design category is determined by Project's occupancy category and design earthquake spectral response acceleration coefficients (Sds and Sd1).
Project Seismic Design Category:  D.
Elevator Component Importance Factor:  1.5.
Design earthquake spectral response acceleration short period (Sds) for Project is 1.057 g.
Design Spectral Response Acceleration at 1.0-Second Period: 0.579 g.
Provide earthquake equipment required by ASME A17.1/CSA B44.
Provide code required seismic switch for elevators operating at a speed of 150 fpm or greater.
MATERIALS
For descriptions in other Part 2 articles where the subparagraph titles introduce a list of manufacturers and their products or manufacturers only, the following requirements apply for product selection:
Products:  Subject to compliance with requirements, provide one of the products specified in other Part 2 articles.
Manufacturers:  Subject to compliance with requirements, provide products by the manufacturers specified in other Part 2 articles.
Or Equal:  Where products are specified by manufacturers name and accompanied by the term "or equal", comply with substitution provisions in Division 01.  Specific substitution procedures must be followed before use of an unnamed product or manufacturer.
Where no manufactures are listed provide products manufactured for elevators and are industry standard elevator products.
Acceptable manufacturers for car stations, buttons, hall stations, lanterns, and indicators.  Provide products from one of the listed manufacturers: 
Elevator Research & Manufacturing
Innovation Industries
Or equal
EQUIPMENT TO BE MODERNIZED:  
Existing elevators shall be furnished, installed, replaced, modified, repaired or refurbished as specified in Division 01, Section 01 1000 “Summary”.  Each description below only applies to an elevator when required by Sections 01 1001, 01 1002, and 01 1003 “Scope of Work” for respective elevator. 
CAB INTERIORS
Cab interiors floors and walls shall remain in their current state and shall not be modified or refurbished as part of the renovation. 
Ceiling shall be replaced when installing a top of car emergency exit.  
Ceilings shall be stainless steel finish suspended with LED downlights and perimeter lighting, with emergency battery backup and be compatible with top of car emergency exit.  Lighting shall provide 5 foot-candles at the cab door floor with the doors closed.
CAR STATION
Main and auxiliary applied car stations shall be stainless steel material with finish chosen by University from manufacturer’s standard options.  Applied panels shall be sized slightly larger than existing panels to ensure any discoloration or damage on the returns is covered by the panel.  
Car stations shall include the following features:
Car Call Buttons:
Buttons shall be at least ¾-inch round in their smallest dimension;
Buttons shall be arranged in ascending order – where two or more columns are used, buttons shall read from left to right;
Buttons shall be raised at least ⅛-inch;
Buttons shall be round-shouldered;
Buttons shall be activated by a mechanical motion that is detectable;
Buttons shall be equipped with visual indicators which shall light when the button is pressed and shall extinguish when the call is answered.  Light source shall be LED.
Buttons shall be no higher than 48-inches above the finished floor 
Car calls to the Basement floor shall be controlled by a keyswitch adjacent to the car button.  Such access shall be overridden by fire service.  In no case shall the main egress landing have access restricted by a keyswitch.
Buttons shall be vandal resistant.
Buttons shall be California compliant.
Emergency controls mounted at a height of 35-inches above the finished floor:
Alarm Button of style to match the car call buttons.  This button when pressed shall actuate the alarm bell on top of the car.
Keyed emergency stop switch, which shall be marked “STOP” and shall have two clearly marked positions “STOP” and “RUN”.  When in the “STOP” position, power shall be removed from the elevator driving-machine, motor, and brake.  The alarm bell on top of the car and in the lobby hoistway shall also be actuated when the switch is in the “STOP” position. 
Door open and close buttons of style to match the car call buttons, located evenly spaced above the emergency controls and below the car call buttons.
Two-way communication in the car station:
Communication controls shall be located below the emergency controls and in no case lower than 15-inches above the finished floor or higher than 48-inches above the finished floor.
Communication shall consist of a button, style to match the car call buttons, labeled “HELP”.  
Adjacent to the button shall be a call acknowledgement light with instructions for operation.  The acknowledgement light shall be lit when communication is established, and shall be extinguished when communication is terminated.
When the button is pressed a call shall be placed to a location outside the hoistway.  
The first call shall be to the University’s Police Department.
If that call is not answered, the call shall be rerouted within 30 seconds to Contractor’s 24-hour emergency response line during the first year of maintenance service.
When the call is connected, an automatic verbal announcement shall play indicating the location of the elevator.
Once the announcement is completed, two-way communication shall be established between the elevator and the answering party.  Such communication may only be disconnected when authorized personnel outside the car terminate the call.  
Means shall also be provided for communication between authorized personnel within the building and the elevator.  The stations for this communication shall be located in the machine room and in the floor 1 elevator lobby.  
This communication shall not require intervention by a person inside the car and shall override communication outside the building.
When actuated, this communication shall cause the acknowledgment light to illuminate.  The light shall extinguish when communication is terminated.
Communication shall only be terminated by authorized personnel outside the hoistway.
The emergency communication system shall be connected to an alternate source of power which shall allow the system to operate for at least four hours in the event of loss of normal building power.
Provide wiring for this unit up to the phone line provided by University in the machine room.
Speaker grills for emergency communication shall be located in the car station.
Controls listed above shall be accompanied by tactile symbols and Braille located immediately to the left of each control button or switch.
Car buttons shall be accompanied by tactile symbols identifying the floor number.
The main egress and entry floor shall also be designated by a raised, five pointed star to the left of the floor designation for that floor.
Other controls shall be accompanied by tactile symbols as identified by code requirements.
Immediately below the tactile symbol shall be Braille to match the symbol per code requirements.
Raised and Braille characters shall be of a non-glare finish.
Raised and Braille characters shall be white on a black background.
Shape and style of Raised and Braille plates shall be chosen by University’s Representative.
A lockable service panel conforming to the following:
Independent Service Keyswitch;
Inspection Keyswitch;
Car Lighting Switch;
Emergency Light Test Switch;
Car Fan Switch;
GFCI Outlet (duplex);
A lockable fire service panel conforming to the following:
The panel shall be engraved on the outside with “Firefighters’ Operation”.  Such engraving shall comply with code requirements;
On the inside door of the panel shall be firefighters’ instructions as required by code;
Contained on the inside of the panel shall be the following:
Fire operation keyswitch;
Door open and door close buttons;
Call Cancel Button;
Fire Hat Jewel;
Stop Switch;
Fireman’s Phone Jack.
Additional Fire Hat Jewel;
Emergency lighting, which shall be a lens unit located near the top of the panel, light source shall be LED;
Elevator inspection certificate frame located on the service panel;
Engraving per applicable code to include the following:
Existing elevator Number;
Capacity;
No Smoking, UCI is a non-smoking campus (confirm with University’s Representative;
Required “Do Not Panic” verbiage per applicable requirements located on the service panel.
In-car position indicator, conforming to the following:
Indicator integral to the car station, surface mount is prohibited;
Indicator located near the top of the car station;
LED type indicator with characters at least 2-inches high;
Up and down arrow indicators and characters to indicate the floors served;
As the elevator passes floors, the numerals shall change to indicate that floor number and an audible signal no less than 20 decibels and with a frequency no higher than 1,500 Hertz shall sound.
Remove existing position indicator in the car transom and the transom shall be re-clad in a material to match the new car stations.
Manufacturer or Contractor’s logo or name are prohibited to be visible on the car station.
Auxiliary Car Station
The auxiliary car station shall contain the following, which shall exactly match the style and position of the corresponding buttons, switches or indicators in the main car station:
Car Buttons;
Emergency Controls;
Door Open and Close Buttons;
Car Position Indicator.
DOOR REOPENING DEVICE
Full curtain infrared door reopening device.  
When the infrared curtain is blocked at level, the doors shall respond as follows:
If open, the doors shall remain open until the blockage is removed or nudging operation begins (see below);
If closing, the doors shall immediately stop and reverse direction with no more than two inches of travel between the time the curtain is interrupted and the time the doors fully stop and begin to move in the open direction.  Once the doors are fully open, they shall remain open until the blockage is removed or nudging operation begins (see below);
University shall indicate whether, and to what degree, nudging operation shall be active;
University may choose not to have nudging active, to have only a buzzer sound, or to have a buzzer sound accompanied by the doors closing at reduced speed and torque per code requirements.
The time at which nudging shall become active shall be chosen by University and in no case shall it be less than 20 seconds (per ADA).
The device shall “fail-safe” the doors to remain open in the event of loss of power.
CAB VENTILATION
Cab ventilation shall replace existing fan consisting of a fan or fans on the top of the elevator and vents inside the cab.  Fan shall be two-speed and provide a minimum of 3.0 cfm per Watt.  Fan shall be sized to provide minimum of 1 cfm per square foot or no less than 200 cfm at low speed.
Ensure that cab fan(s) operate such that noise level requirements in this specification are met.  
Clean existing vents and ductwork prior to installation.
Cab fan shall turn off after 15 minutes of the elevator being at rest.
DOOR JAMB BRAILLE 
Door jamb floor indicator plates, shall be installed in both jambs on each floor served.
The plates shall have raised characters at least 2-inches high indicating the floor number.
Braille shall be located below the raised character indicating the floor number.
On grade level a raised five-pointed star shall be placed to the left of the raised character.
The characters shall have a non-glare finish.
The characters shall be white on a black background.
The centerline of the characters shall be 60-inches above the finished floor.
The shape and style of the plates shall be chosen by University’s Representative from manufacturer’s standard types.
The new plates shall be oversized to completely cover the area occupied by the existing plates so no additional work will be required.
HALL OR CAR LANTERNS
Hall lanterns shall be above or adjacent to the elevator hall door so it is visible from the hall button station which calls the elevator.  Car riding lanterns shall be installed in the door jamb and be visible from the hall button station.
The visual elements (up and down indicators) shall be at least 2.5-inches in the smallest direction.
When the elevator is answering an “UP” call, the upper visual indicator shall light and an audible signal shall sound once or a verbal announcement shall say “UP”.
When the elevator is answering a “DOWN” call, the lower visual indicator shall light and an audible signal shall sound twice or a verbal announcement shall say “DOWN”.
If the “UP” and “DOWN” indicators are to be side by side, the type of indicator must clearly indicate which call is “UP” and which is “DOWN.”
Provide a LED-type indicator, assuming that the display clearly indicates an “UP” or “DOWN” direction.
Mount centerline of lanterns at least 72-inches above the finished floor.
Provide a digital-type indicator. Finish of the lantern fixture shall be stainless steel.  Lexan-type with separate up and down elements are prohibited.
Where applicable the “To be used in Case of Fire Only” indicator in the doorjamb will be removed and that area covered with the new car riding lantern.
HALL BUTTONS 
Hall button plates shall be of stainless steel material and finish as chosen by University’s Representative.
Hall Button Stations shall have a keyswitch instead of a hall button to match the current operation (Down/Up is called using the key).
Hall Button Stations shall include Door Open and Door Close buttons to match existing operation.
Hall Buttons shall be of style chosen by University that comply with the following:
Buttons at least ¾” in their smallest dimension;
Buttons are raised;
Buttons have round-shouldered;
Buttons activated by a mechanical motion that is detectable;
Buttons equipped with visual indicators: light when the button is pressed and extinguish when the call is answered.
The “UP” button is located above the “DOWN” button.
Center buttons at 42” above the finished floor.
The top and bottom floors shall have access keyswitches.
Hall button plates shall standard-sized and shall be flush mounted.  Wherever possible, plates shall be sized and located to minimize cutting and patching.
The hall button station in the main lobby shall additionally contain the following:
Fire Service Keyswitch;
Fire Service Indicator;
Fire Service Instructions;
HOISTWAY ACCESS SWITCHES
Hoistway access switches shall be located at the top and bottom landings.
Access switches shall be located in place of existing switches in the hall button stations.  
Access keyswitch plate shall be of stainless steel material and finish chosen by University’s Representative.
Keyswitch shall be continuous-pressure, spring-return type with the key removable only in the “OFF” position.
Keyswitch shall be operated be cylinder-type lock having not less than a five-pin or five-disk combination.  Coordinate with the University’s Lock Shop requirements.  The electrical contacts in the switch shall be positively opened mechanically, and shall not solely be dependent on springs.
ELEVATOR CONTROLLER
Approved control systems manufacturers are as follows:  Note: Proprietary elevator controls are prohibited:
Elevator Controls Corp. (ECC);
Motion Control Engineering (MCE);
Smartrise Engineering Inc.;
Or equal.
Automatic pushbutton, microprocessor-based controller which is software oriented.  The controller shall meet present codes.
Relays, capacitors, fuses, fuse holders, circuits, contacts, and circuit boards, software chips, software program, or other devices, assembly or software, shall be properly labeled and designed to meet codes.
Control wiring shall comply with codes.  Wiring shall be copper and shall be neatly organized, terminated, and marked.  No loose wires shall be allowed without proper termination.  Temporary or permanent jumpers are prohibited at any time.
Controller shall provide safe and automatic operation of the elevator, including logic, power, and motion control.
Controller shall be designed to protect against damage due to overload, reverse-phase, low-voltage, or single-phase conditions.  
Provide a selector and leveling system compatible with the controller system.  The system shall be capable of automatic self-leveling and shall correct for overtravel and undertravel.  The system shall provide constant, accurate feedback of the position of the elevator in the hoistway.  System shall be adjusted to ensure accurate leveling at floors within ⅛-inch tolerance.  
The control shall control the motion of the elevator smoothly with stepless acceleration and deceleration, and with speeds regulated within 5% of the elevator’s rated speed.
Dispatching shall be of standard selective collective (non-destination) type.  Dispatching algorithm shall be the most modern available by the manufacturer for the product approved.  
Elevator shall answer calls in the direction of travel, in the order in which the elevator arrives at the call, regardless of the order in which calls were placed.  
Elevators shall not stop for calls placed in the direction opposite of travel until calls in the direction of travel have been answered.
Elevator shall have a completely adjustable parking pattern, allowing elevators to be parked at any combination of designated floors, with different combinations used at different times of the day (morning, mid-day, afternoon, evening, etc.).
If software or hardware upgrades become available during the project which substantially improve the quality of dispatching or the operation of the elevators, such upgrades shall be installed without additional cost to University.  
Provide a computer, CRT interface, or LCD-type panel in the controller which shall be able to interface with the elevator controls and allow for the following:
Programming/adjustment;
Troubleshooting;
Car Status;
Placing calls;
Other function needed to operate the elevator systems efficiently.
Passwords or passcodes used shall be recorded and provided to University’s Representative when they are originally set and if changed for any reason.
Elevator control shall be equipped with a battery lowering device, which shall operate the elevator in the event of power loss in accordance with this specification and codes.
Elevator control shall contain a solid-state type motor starter.
Provide low oil sensing operation which shall, when activated, return the elevator to the lowest landing, open the doors, and shut down the elevator until the oil reservoir is properly filled.
Control systems shall be equipped with the ability to lock out calls to particular floors at particular times of the day, as well as other security features included with control manufacturer’s standard security offering.
Rubber floor mats shall be provided in front of the controller.  A properly grounded wrist strap shall also be provided and maintained in the controller.
Elevator system shall sense inactivity in the elevator cab and shall turn off the cab lights and fan(s) when the following conditions are met for at least five minutes:
The car is at a floor;
The car doors are closed;
There is no demand for service;
The car is in automatic operation.
SPECIAL OPERATIONS
The elevator shall be designed to perform the following special operations.  Descriptions of operation listed below are intended only as a brief summary and are not intended to fully detail requirements specified in codes.  
Fire Service Operation:  Elevator shall be fully equipped with fire service Phase I and Phase II operations which shall fully comply with codes.
Phase I operation shall be actuated by keyswitch or smoke or heat detector, and shall lower elevators in the applicable bank to the recall landing.
The elevators shall be equipped with alternate floor recall, so that the elevator will recall to an alternate floor when smoke is detected at the main recall floor.
The elevators shall be equipped with flashing fire hat indicators in each cab to indicate smoke detected in hoistways or the machine room, and otherwise as indicated in applicable code.
Phase II operation shall allow for use of the elevator by authorized personnel through use of the fire service controls located behind locked panels in each elevator.
Inspection Operation:  Elevator shall have inspection operation enabled through switches on the car top, in the machine room and in the elevator.  Inspection operation shall allow for the operation of the car at inspection speed and shall be solely under the control of the operator of the inspection controls.  Inspection operation shall occur in accordance with applicable code guidelines.  Access switches shall be controlled through the in-car inspection switch.  Access switches shall only be enabled when the in-car inspection switch is placed in the “ACCESS ENABLE” position.
Independent Service:  Elevator shall be placed on independent service through a keyswitch in the car station.  When placed on independent service, existing calls will be canceled.  The elevator will then be operable through the car call buttons, and will travel directly to any floor chosen therefrom.  Doors shall remain open at any landing until the door close button is used to close the doors.  
When the elevator is on either inspection or independent service and the elevator receives a signal to recall under fire service phase I, the fire hat indicator shall illuminate and a buzzer shall sound to alert the operator of the fire recall signal, in accordance with applicable codes.
Anti-creep Operation:  Elevator shall be kept within 1-inch of landing level, subject to exceptions and other requirements as defined in applicable code.
Battery Lowering:  When normal power is lost, an auxiliary contact mounted on the mainline switch shall alert the controller to the loss of normal power.  In this case, the elevator shall lower to the main egress landing, open its doors, and shut down.
ISOLATION
Isolation pads shall be provided at points where equipment is attached to building structure or to other equipment to minimize audible noise which maybe detectable in the elevator cab or in portions of the subject property.  Such isolation shall be provided at support points of equipment including, and not limited to, controllers, motors, power units, etc.  
CODE DATA PLATE AND SIGNAGE
Machine room shall have a plate indicating the code in place at the time of the modernization.  
The plate shall be permanently etched so that it shall not wear off or deteriorate over time.
The plate shall be conspicuously displayed on the mainline switch or on the controller.
Coordinate with the University to provide signage in the elevator machine room, elevator cab, car top, and pit as required by code or State Elevator Inspector.
HYDRAULIC POWER UNIT
Manufacturers of pumping units:
Boremax
Bucher Hydraulics
Canton Elevator Inc. 
Elevator Equipment Corporation, EECO
Lift Solutions
Or equal
Manufacturers of gear pumps:
Imperial Electric
Lincoln
Or equal
Pump Units: Positive-displacement type with a maximum of 10 percent variation between no load and full load and with minimum pulsations.
Pump shall be shall be externally-mounted type with fan-cooled, motor, and shall be mounted with vibration isolation mounts and enclosed in ventilated prime-painted steel enclosure lined with at least 1-inch-thick, glass-fiber insulation board.
Motor shall have solid-state starting.
Motor shall have variable-voltage, variable-frequency control.
Tank:  Provide storage tanks constructed of steel in conformance with ASME A17.1.
Hydraulic Silencers: System shall have hydraulic silencer containing pulsation-absorbing material in blowout-proof housing at pump unit.
Piping: Size piping as recommended by pump unit manufacturer for the indicated requirements, with flexible connectors to minimize sound and vibration transmissions from power unit.  At no time shall hydraulic fluid velocity exceed 20 feet per second.
Provide new exposed schedule 40 ASTM A53 Grade B piping from the power unit to the jack unit.  Existing underground piping, if existing, shall be abandoned and replaced with new above-ground piping.
Sound isolating couplings shall be provided at each connections.
Any required concrete coring for piping shall be provided.
Hangers shall be provided at least every 10 feet, or as required by code, for any hanging pipe.
Hydraulic Fluid: Nontoxic, biodegradable, fire-resistant fluid, made from vegetable oil with antioxidant, anticorrosive, antifoaming, and metal-passivating additives, that is approved by pump unit manufacturer for use with elevator equipment.
Hydraulic power unit shall include energy savings electronically controlled 4-coil control valve.  Control valve shall be EECO, Maxton, Bucher Hydraulics, or equal.
Provide oil strainers, an oil gauge, and a drip pan.
Motor shall be sized for continuous operation at full speed and at rated capacity and to operate without overheating during multiple elevator calls.
Integral control valve shall consist of up, down, up-leveling, and down-leveling controls, designed for smooth and gradual opening and closing.
Muffler shall be installed in oil line to dampen noise and pulsation resulting from flow of hydraulic oil.
Unit shall be firmly affixed to the building structure in a safe and firm manner with isolation pads included as indicated previously in this specification.
Unit shall include a viscosity control assembly with heating element.
Remove oil from the existing elevator system.  Provide responsible handling of oil and include costs associated with its safe and legal disposal.
Provide a supply of oil.  Sufficient oil shall be provided to reach the required limit as shown in the tank unit.
VALVES
Manufacturers of valves:
Bucher
EECO
Maxton
Or equal
Provide new control valves in the machine room and pit as needed to comply with code requirements.
Valves provided shall include relief valves, check valves, manual lowering valves, shut-off valves, and over-speed and pipe rupture valves.
Provide pipe rupture valve in the elevator pit to control the car in the event of rupture.  Mount valve directly into the jack connection.
Provide safety and pressure relief and lowering valves where not already present.  When present, operation shall be checked and the valves replaced or repaired to ensure proper operation.
WIRING
Remove existing and provide wiring, terminal blocks, and electrical connections for the entire elevator system, including traveling cables.
Wiring and traveling cables shall be installed in accordance with applicable electrical and elevator codes.
Wiring and traveling cables shall be insulated, with a flame retardant and moisture proof outer covering.
Wiring may be run in existing conduit, flexible tubing, or raceways.  Ensure that such enclosures are in good condition and in compliance with applicable code requirements.  Provide additional wire enclosures as needed.  Ensure at the end of the project that wire runs are very neatly organized within conduit or raceway, and that covers are on.  Flexible tubing shall be affixed at each end to prevent exposure and tension on wires contained therein.
Junction boxes shall be supplied and installed as needed.  Separate junction boxes shall be supplied for signal, communication, and power wiring to minimize interference.
Wiring shall be shielded in accordance with control manufacturer’s recommendations to eliminate interference between power wiring and signal wiring.  Take necessary steps to minimize signal interference and to preserve the continuity of operation of signals and other aspects of the elevator system.
Wiring and terminal blocks shall be properly tagged to identify signals and purpose for each wires and to agree with submitted elevator drawings.
A minimum of 15% spare wires shall be provided of each type of wire and no fewer than two wires per wire type.  The spare wires shall be tagged and properly terminated in a neat manner.
A minimum of three twisted, shielded wire pairs shall be supplied in each traveling cable, one of which shall be specifically reserved for a closed circuit TV system should one be installed in the future.
A minimum of one coaxial cable shall be supplied in each traveling cable.  The cable shall be terminated on the car top and in the machine room.
Traveling cables shall be sufficiently flexible to bend in a circle with an inside diameter of one foot without cracking or inordinate strain on the outer covering or the wires contained therein.  
Traveling cables shall be suspended in a manner which does not place stain on individual connectors.  
The open loop of the traveling cable shall show no tendency to twist, curl, or otherwise hang in any manner other than in an open loop.  The open loop shall be no less than 2 feet in diameter.
The path of the traveling cable during operation shall be such that the traveler does not come in contact with any portion of the hoistway or any equipment located therein.  Cable shall not be allowed to rub or otherwise contact any structure or piece of equipment in a way that would either create audible noise or create wear on the cable itself.
Existing fire annunciator speakers or other devices located on the car top, cab, machine room, or other elevator spaces, must remain operational before, during, and after the modernization.  Necessary wiring required to accomplish this shall be included in scope of work.
DOOR OPERATOR 
Manufacturers:  
GAL Manufacturing
Moline Accessories Company (MAC)
Or equal
Heavy-duty master type solid state closed loop door operators mounted on car enclosure using minimum 12-gauge support angles to isolate from direct mounting of operator on the car top. and shall include the following minimum features:
Operator shall provide automatic, high speed operation with opening and closing times set per specifications.  The minimum acceptable time for doors to remain open shall be not less than 5 seconds.
Doors, including heavy doors, shall be controlled in a manner which does not exceed code-limited kinetic energy.
Operator shall regulate speed of operation throughout travel using the close-loop feedback system.  Operation shall be consistent from floor to floor.
Operator shall provide automatic adjustment for wind and door conditions.
Adjustments shall be on-board and digital.
Provide door operating linkage compatible with the door operator.  Linkage shall be steel and shall be provided with pivot points designed for smooth and quiet operation.  Provide new door relating cables.  Provide supporting and attachment members.
Provide new car door contacts.  The elevator doors shall operate in accordance with applicable code, including restriction from operating unless the car door is closed or within the allowable zones.
Door operator shall be affixed with a data plate listing information as required by code.
Operator shall be designed to work with the elevator controller.  Ensure the door operator and controller work seamlessly in their operation.
Provide low-profile door motors to control both hall and car door panels.
DOOR PROTECTION 
Acceptable Manufacturers: 
GAL Manufacturing Corp 
Vertical Express 
Or equal
Door protection devices shall be electronic reversing edge and light curtain to initiate reopening: 
Adams Elevator Equipment Company, GateKeeper Max
Janus Elevator Products, Pana40 Plus
Tri-Tronics, Leading Edge 
Or equal
Door protective system which rely on physical contact with a person or object to inhibit door movement or initiate door reversal are prohibited. 
Infrared Array: Provide door-reopening device with uniform array of 36 or more microprocessor-controlled, infrared light beams projecting across car entrance. Interruption of one or more light beams shall cause doors to stop and reopen.
Nudging Feature: After car doors are prevented from closing for predetermined adjustable time, through activating door-reopening device, a loud buzzer shall sound and doors shall begin to close at reduced kinetic energy.
Door Hangers and Tracks: For each hoistway sliding door, provide sheave type two point suspension hangers and tracks complete. Sheaves shall be minimum 3-inch diameter and have polyurethane tires with ball bearings properly sealed to retain grease.  Hangers shall be provided with an adjustable slide to take the up-thrust of the doors.  Tracks shall be, smooth surface and shaped to conform to the hanger sheaves. 
The system shall be manually operable in case of an emergency without disconnecting the power equipment.
The operator shall be designed that, in case of obstruction, the system will not reach electrical overload as the doors continue to attempt to close in spite of the obstruction.  Once the obstruction is removed, the doors shall return to service immediately without requiring reset.
TOP OF CAR INSPECTION STATION
Top of car inspection station and operation shall comply with code.
The station shall contain at least the following:
Inspection switch;
Up and Down run switches;
Stop switch.
Provide LED lighting on the car top with manual switch, which shall be properly guarded and grounded.
ALARM BELLS
Alarm bell no less than 6-inches in diameter.  Provide on top of the elevator cab. 
Provide additional bell at the lobby level inside the hoistway.  The bell shall be readily accessible for maintenance.
Alarm bell shall sound upon application of the in-car stop switch or alarm button.
TOP EMERGENCY EXIT
Top emergency exit shall be of size, style, and operation in accordance with applicable codes.
Electrical contact shall be provided to prevent car movement as directed by code.
TOP OF CAR GUARD RAILING
Guard railing shall be provided around the top of the car in accordance with code requirements.
Railing shall cover area where the perpendicular distance between the edge of the car and the hoistway wall exceeds 12 inches.
Railing shall be fashioned and installed such that it does not restrict maintenance access to any car top equipment.
GUIDE RAILS
Existing guide rails shall be retained.  Rails shall be thoroughly cleaned of grease, oil, dust, dirt, debris and other accumulated material.
Connection points shall be tightened and rail joints shall be adjusted as needed such that no noise or movement of any kind is detectable from within the car as the elevator or counterweight passes over the rail joints.
Rails shall be aligned as needed to comply with ride quality requirements found in this specification.
Provide new brackets at intervals as required by code. 
CAR GUIDES
Manufacturers include
ELSCO 
Or equal
Guides: Roller guides, polymer-coated, non-lubricated sliding guides or sliding guides with guide-rail lubricators to match existing.  Provide guides at top and bottom of car frame.
When indicate that guide shoes shall be retained; clean and properly lubricate guide shoes to ensure smooth and quiet operation of the elevator.  Guides shall be refurbished as needed to meet ride quality and audible noise specifications found herein.
HOISTWAY LIMITS
New normal and final limits shall be provided and shall operate per applicable code requirements.
Cam and roller limits switches shall be electronic such as the Adams Elevator Equipment Co. model KE terminal limit switch or equal.
Ensure that operation of the limits cannot be heard from within the elevator.  The elevator shall meet the audible noise requirements found within.  Inability to make the limits operate within the noise requirements will require necessary modifications, including purchasing new limits or a different type of limits.
CAR FRAME AND PLATFORM
Existing car frame and platform shall be retained. Thoroughly tighten each members and adjust cab steadying plates so that no squeaks, groans or other noises shall be audible from within the cab while the elevator is at rest or during travel, and so that the elevator complies with ride quality guidelines found in Part 3 - Execution.
Elevator shall be properly aligned so that the gap between the car and hall sills when the car is level with any floor shall not exceed 1¼-inch.  Where this is not possible, provide a metal strip to the car door sill to close the door gap at landings to within 1¼-inch tolerance.
TOE GUARD
Provide a toe guard to extend below the elevator cab sill.  Guard shall be 48 inches if possible.  When pit depth does not allow 48 inches, toe guard shall be provided at a length in accordance with the available depth.
JACK UNIT AND CYLINDER
Manufacturers:
Custom Elevator Manufacturing, Inc.
EECO
Lift Solutions
Vertical Express
Or equal
Once the existing jack, casing, and spoils are removed, provide cylinder and piston.
Cylinder shall consist of the following:
Steel cylinder with double bulkhead bottom with jack head sized to match the cylinder.
The cylinder jack heads shall be designed for ease of disassembly when repacking. An oil collection groove shall be provided and arrangement included to connect an oil drain line to catch and reclaim oil that collects in the groove. The packing gland arrangement shall consist of a "pressure balanced" "U" type seal, a bearing and a wiper ring. Seals shall be designed for 150°F (65°C) maximum operating temperature
Cylinder sections shall be threaded and welded together.  Joints shall be protectively wrapped.
Entire cylinder shall be double wrapped with a protective coating to prevent corrosion.
Protective Cylinder Casing: PVC or HDPE pipe casing complying with ASME A17.1/CSA B44, of sufficient size to provide not less than 1-inch clearance from cylinder and extending above pit floor.  Casing shall have means of monitoring effectiveness to comply with ASME A17.1/CSA B44.
PVC casing which shall be closed and connected at the top of the jack unit.  Casing shall include a means for monitoring corrosive moisture.
Piston shall consist of the following:
Heavy seamless steel plunger shall be turned, ground, and polished to provide smooth and true travel.  Plunger shall be polished to 0.000015 to 0.000020 inches (15 to 20 µin). Allowable variation in plunger diameter after polishing is ±0.015 inch. 
Internal guide bearing.
Stop ring welded to the plunger to prevent plunger from leaving cylinder.
Jack assembly shall be installed within ⅛-inch of true vertical alignment.
Ensure that at no time will the plunger contact the sides of the cylinder in a manner that damages the plunger in the form of scoring or scratching.
Jack assembly shall be securely fastened to the paten plate on the underside of the elevator in accordance with code.
Upon completion of the installation of the jack and cylinder, provide an entire new supply of oil in conjunction with the installation of the power unit.
Repair or replace concrete in pit floor as needed, including appropriate insulation material.
Reinstall any retained equipment which was removed to accommodate the work, including, buffers, springs, or pit channels.
Fully test the elevator and adjust valves to ensure proper operation.
Before returning the elevator to service, perform a full load safety test in the presence of jurisdictional authority.  Costs for such inspection shall be included.
PIT SWITCHES
Pit stop switch within reach of the egress point to the pit.  The switch shall operate in accordance with code.
PIT LADDER
Fixed vertical ladder of noncombustible material located within reach of the pit access door.  The ladder shall extend not less than 48-inches above the access door sill. Steps shall be a minimum of 16-inches wide and shall be spaced 12-inches on center.  The pit ladder must have a clear distance of not less than 7-inches from the centerline of the steps to the nearest object behind the ladder.
FINISH MATERIALS
Cold-Rolled Steel Sheet: ASTM A1008, commercial steel, Type B, exposed, matte finish.
Hot-Rolled Steel Sheet: ASTM A1011, commercial steel, Type B, pickled.
Stainless-Steel Sheet: ASTM A240, Type 304.
Textured Stainless-Steel Sheet: ASTM A240, Type 304, with embossed texture rolled into exposed surface.
Retain "Stainless-Steel Bars" Paragraph below, "Stainless-Steel Tubing" Paragraph below, or both if needed for handrails.
Stainless-Steel Bars: ASTM A276, Type 304.
Stainless-Steel Tubing: ASTM A554, Grade MT 304.
Bronze Plate and Sheet: ASTM B36, Alloy UNS No. C28000 (Muntz metal).
Retain "Bronze Extrusions" Paragraph below, "Bronze Tubing" Paragraph below, or both if needed for handrails. Retain "Bronze Extrusions" Paragraph if needed for door sills.
Bronze Extrusions: ASTM B455, Alloy UNS No. C38500 (architectural bronze).
Aluminum Extrusions: ASTM B221, Alloy 6063.
Delete "Nickel Silver Extrusions" Paragraph below if not using nickel silver door sills, which are more expensive, but also more durable, than aluminum door sills.
Nickel Silver Extrusions: ASTM B151, Alloy UNS No. C74500 or No. C77600.
PAINTING
Stencil 4-inch in height floor identification numbering on the hoistway side of doors or on walls adjacent to hoistway doors.
Stencil unit numbers no less than 2-inch in height on elevator controls, disconnects, and top of car.  Stop switches and auxiliary disconnects shall be identified by number and numbering may be smaller than 2-inch due to space constraints.
Installed equipment shall be painted before shipment with paint of the best quality and suitable for use in elevator application.  Such equipment shall have paint touched up as needed at the completion of the project to ensure no exposed metal surfaces remain that have become chipped or damaged during installation.
Existing equipment, shall be thoroughly cleaned and painted.  Matching equipment for each elevator shall be painted the same color.
At the completion of the project, ensure that metal surfaces are adequately touched-up or painted and protected against rust and corrosion.  Overall machine room appearance shall be professional in every way.  
Thoroughly clean and paint the pit floor and walls up to the level of the first landing.
Thoroughly clean and paint the machine room floor and walls with a color approved by University’s Representative.
EXECUTION
EXAMINATION
Examine existing elevator areas for compliance with requirements for installation tolerances and other conditions affecting performance.  Verify critical dimensions and examine supporting structure and other conditions under which elevator work is to be installed.
For the record, prepare a written report listing dimensional discrepancies and conditions detrimental to performance or indicating that dimensions and conditions were found to be satisfactory.
Proceed with installation only after unsatisfactory conditions have been corrected.
EXISTING JACK AND CYLINDER REMOVAL
Suspend and secure the elevator in the top of the hoistway and completely remove the existing jack and cylinder.
Completely remove and legally dispose of the existing jack unit in its entirety, including jack, cylinder, and subcomponents of each.  This includes jackhammering as needed to remove concrete surrounding the jack head.
Hydraulic oil shall be removed from the entire elevator system and removed from the property (new oil to be provided).
[Include 16 hours per elevator for jack and cylinder removal in the bid.  See Unit Prices section 01 2000 for hourly rate for additional removal work if needed.]
[Include in bid 16 hours per elevator for drilling by a qualified drilling company which would be subcontracted to accommodate removal of existing cylinder or making room for the new cylinder.  See Unit Prices section 01 2000 for hourly rate for additional drilling work if needed.]  
Remove and legally disposal of spoils and water resulting from the removal process.  [Include in base bid up to 40 drums (55 gallon) per elevator for removal of spoils.  If necessary to remove water, five drums may be replaced with 275 gallon water totes.  Provide a unit price for additional drums if needed.  Should substantially less than 40 drums be required for spoil removal, the unit price shall provide an offsetting credit.  Provide documentation from the spoils waste removal company of the final number of drums and totes used.  See Unit Prices section 01 2000 for cost of additional drums if needed.]
No Work shall commence that would result in extra charges without receiving written approval from University in advance.  Stay in close contact throughout the removal process and alert University’s Representative as soon as it becomes apparent that the allotted removal or drilling time will be exceeded, or if the spoils will exceed the included number of drums.  University shall be allowed at least 24 hours to approve extra costs.  Delays which result from notifying University allowing less than 24 hours’ notice for approval shall not be considered as an approved delay.
EXISTING PRODUCTS AND MATERIALS
Check travel path of existing car and hall doors to ensure smooth open and close operation with no contact or scraping with door frame or other elements. 
Replace missing or damaged door bumpers, sight guards, astragals, or dust covers.
Replace door relating cables which are worn, rusted, or have substantial broken strands or other wear or damage which keep them from operating in a smooth and quiet manner.
Hall Door Equipment 
Provide new door bumpers, sight guards, astragals, and dust covers.
Thoroughly clean existing hall door tracks to ensure smooth and quiet door operation.
Existing hall door hanger rollers shall be cleaned and lubricated to provide smooth, quiet, and consistent operation.  Eccentrics shall be adjusted for optimal door performance.
Provide new interlocks with release roller assemblies.  Interlocks shall be positive, electro-mechanical type designed to operate with the door operator and other related door equipment.  Interlocks shall prevent operation of the elevator unless hall doors are locked, and shall otherwise function in accordance with code.
Refurbish existing mechanical door closers to as-new operation.
Provide safety retainers as needed at the top and bottom of hoistway doors to retain the doors in position if the primary guiding means fail, and to prevent displacement of the top or bottom of the doors by more than 0.8 inches when subjected to forces as described in code.
Car Doors 
Provide new door restrictors to keep doors from being opened from inside the car more than 4 inches when the elevator is outside of the unlocking zone.
Provide new astragals to replace existing and missing astragals.
PIT SPRINGS
Existing pit springs where specified to be retained shall be refurbished as follows:  
Springs shall be thoroughly cleaned of dust, dirt, oil, grease, and debris and then painted to inhibit rust.
Operation of springs shall be checked for compliance with code.
Ensure springs are properly labeled and tagged per code.
INSTALLATION
Install cylinder in protective casing within well hole.  Before installing protective casing, remove water and debris from well hole and provide permanent waterproof seal at bottom of well casing.
Fill void space between protective casing and cylinder with corrosion protective filler.
Install cylinder plumb and accurately centered for elevator car position and travel.  Anchor securely in place, supported at pit floor.  Seal between well casing and pit floor with 4 inches of nonshrink, nonmetallic grout.
Welded Construction:  Provide welded connections for installing elevator work where bolted connections are not required for subsequent removal or for normal operation, adjustment, inspection, maintenance, and replacement of worn parts.  Comply with AWS standards for workmanship and for qualifications of welding operators.
Sound Isolation:  Mount rotating and vibrating equipment on vibration-isolating mounts designed to effectively prevent transmission of vibrations to structure and thereby eliminate sources of structure-borne noise from elevator system.
Install piping above floor and accessible.  
Lubricate operating parts of systems as recommended by manufacturers.
Leveling Tolerance:  ¼ inch, up or down, regardless of load and direction of travel.
Fill existing void space under existing sill solidly with non-shrink, non-metallic grout.
Locate hall signal equipment for elevators at existing locations or as follows:
For groups of elevators, locate hall push-button stations between two elevators at center of group or at location most convenient for approaching passengers.
ADJUSTMENT
Upon completion of elevator modernization, the elevator system shall be checked for operation and adjusted as follows:
Adjust the elevators to operate in the smoothest and most efficient manner possible.
Adjust the elevators to operate in accordance with the following characteristics:
Ride Quality:  Each elevator shall comply with the following requirements, as measured by a standard ride-quality analyzer approved by University using the A95 scale with ISO filter on:
Maximum horizontal peak-to-peak vibration: 20 milli-g in any direction;
Maximum vertical peak-to-peak vibration: 15 milli-g in either direction;
Measure existing elevator ride quality before beginning elevator work to establish a baseline, and then upon completion of the project.  Should adjustment be required to meet the stated values, measure the ride quality again until the ride meets the stated requirements.
Noise:  The audible noise produced by the elevator as measured inside the elevator, or in a building space adjacent to the elevators or any elevator machine space, shall not exceed the following levels.  Note that noise readings apply over ambient noise:
Car at rest with doors closed and fan running:  50 dBA;
Car running at high speed with fan running:  60 dBA;
Doors in operation:  60 dBA.
Performance Times:  Elevator shall be set in accordance with following unless directed otherwise by University’s Representative, subject to requirements of ADA and elevator code:
Door close pressure:  No greater than 30 pounds per code;
Door dwell time after a car or hall call:  No less than 5 seconds per California ADA;
Door dwell time after reopening:  approximately 1½ seconds;
Nudging time:  No less than 20 seconds;
Car Speed:  Within 10% of rated speed;
Door open time:  Approximately 2 seconds;
Door close time:  Approximately 3 seconds and average speed less than 1 fps;
Floor to floor performance time:  Approximately 18 to 22 seconds.
FIELD QUALITY CONTROL
Acceptance Testing:  On completion of elevator installation and before permitting use (either temporary or permanent) of elevators, perform acceptance tests as required and recommended by ASME A17.1 and by California Elevator Safety Inspector.
Schedule inspection by the Elevator Inspector upon completion of each elevator.
If possible, schedule the inspection at least six weeks in advance of completion of any elevator so that the inspection does not delay the project in the event of backlog inspections.
Pay fees related to the inspection.  
If the California Elevator Safety Inspector notes any deficiencies requiring correction, make correction of such items the highest priority and make every attempt to have the Safety Inspector return quickly.  
Bear the cost of any number of reinspections which are required due to items which are Contractor’s responsibility.  When reinspections are required due to work by University, University shall reimburse Contractor for the reinspection fees via Change Order and shall not be liable for any time spent by Contractor during the reinspection.
Provide University’s Representative 72 hours in advance of actual date and time when elevator inspection is to be performed on elevators.
PROTECTION
Temporary Use:  Comply with the following requirements for existing elevator used for construction purposes:
Provide car with protective pads in place, to protect finishes from damage.
Do not load elevators beyond their rated weight capacity.
Repair damaged work, if any, so no evidence remains of correction.  Return items that cannot be refinished in the field to the shop, make required repairs and refinish entire unit, or provide new units as required.
If the building contains a freight elevator, use it for moving materials and products.
PROJECT COMPLETION
Upon project completion comply with Division 01 and as follows:
Accompany University Representative on the final punch list walk.
Correct responsible items noted, which shall be judged in accordance with specification, code, and industry standard.
Complete noted items within 30 days of receiving the list from University Representative.
University shall hold final retention payment until University Representative determines that punch list items have been corrected and closeout documents submitted.
Completely clean machine spaces, pits, top of car, or other used spaces of trash, debris, parts, or other materials related to the project.  Material shall be removed and disposed of in a compliant manner.
Remove dust and other construction debris from equipment, machine spaces, and surfaces of any kind to ensure a completely clean property in the area of Work.
Ensure that elevator systems and machine spaces are in a completely organized manner that will demonstrate to the University’s maintenance group how the equipment and spaces should continue to be maintained on an ongoing basis.
Areas previously painted shall be touched up as needed to ensure a professional appearance.
Complete instruction to University’s personnel on the operation and testing of the elevator systems.  This includes the safe and proper operation of any switches or operations such as fire service, independent service, swing operation, etc., or the operation of emergency phones or intercoms, EMS systems, or other portion of the elevator which is accessible and operable by University.  Review University’s responsibilities related to the newly modernized elevators or related equipment.
Provide three (3) sets of keys for differently keyed keyswitches (no exceptions) in or related to the elevators.  
Provide two (2) complete sets of as-built prints, shop drawings, control wiring diagrams or other submittals of the elevator system.  These shall be updated for changes made in the field during installation.  The documents shall be newly printed, clean, and neatly bound.  One set shall be maintained in the elevator machine room, while the other set shall be given to University’s Representative.
Demonstrate to University that spare parts for the modernized elevators are kept in stock as follows:  Parts on-site shall be demonstrated visually.  Parts off-site shall be provided in a listing to University Representative which details parts and their locations:
In the machine room:  Electronic sub-components and other consumable parts such as relays, contacts, transformers, leads, switches, etc.  Maintain in the machine room a list of spare parts to be kept on-site.  Demonstrate to University upon request that parts are indeed in stock.
In the Contractor’s local warehouse (within 60 miles of the campus):  Circuit boards of any kind installed in any elevator, door operator motors, and other mid-level parts which may need to be replaced.
Available within 48 hours from national stock or from OEM or other sources:  Motors, armatures, field coils, and other major items that can be replaced on-site.
Where parts cannot be guaranteed to be available to arrive on site within 48 hours due to limited availability in the industry, such as certain parts which may no longer be manufactured, purchase and maintain a spare in the machine room.
DEMONSTRATION
Engage a factory-authorized service representative to train University's maintenance personnel to operate, adjust, and maintain elevator(s).  Refer to Division 01 Section.
Check operation of each elevator with University's personnel present and before date of Substantial Completion.  Determine that operation systems and devices are functioning properly.
Check operation of each elevator with University's personnel present not more than one month before end of warranty period.  Determine that operation systems and devices are functioning properly.
END OF SECTION
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