DIVISION 14 – CONVEYING EQUIPMENT
Section 14 21 13 – Electric Traction Freight Elevators

READ THIS FIRST

Notice to the Design Engineer, please refer to the Port of Seattle, Facilities and Infrastructure standards for reference before editing this specification.

This Project Spec Document may need additional modifications to suit your project. It is recommended that you proofread each section, paying attention to any “Notes” boxes such as this one--you should remove these “Notes” sections as you go. Also, do a search for all bracket characters “ [ ] “ as they are used to show you areas containing options or project specific details (you can use Microsoft Word’s Find feature {Ctrl-F} to jump to an open bracket “ [ “ character quickly). Again, these bracket characters should be removed.

It is important that every paragraph be numbered to allow for easy referencing. If you use the document’s built in styles and formatting your outline should be fine (turn on the formatting toolbar by going to View > Toolbars > Formatting). Most paragraphs will use the style “Numbered Material” and can be promoted (Shift) or demoted (Shift-Tab).

You should not have to manually enter extra spaces, carriage returns or outline characters such as A, B, C, or 1.01, 1.02; the formatting will do this for you. The entire document is 11 pt. Arial. If you paste items in, you may need to reapply the “Numbered Material” format.

PART 1   GENERAL

1.1 DESCRIPTION OF WORK

A. The extent and location of the “Electric Track Freight Elevators” Work is indicated in the Contract Documents.
B. All terms of this specification shall have their meaning defined in the American Society of Mechanical Engineers Safety Code for Elevators and Escalators A17.1 and hereinafter referred to as the ASME A17.1 Code, including all revisions and authorized changes to date. ASME A17.1-2013/CSA B44-13
1.2 GOVERNING CODES, STANDARDS, AND REFERENCES

A. General Contractor shall provide the following in accordance with the requirements of the ASME A17.1 Code plus International Building Code (IBC) as amended by the State of Washington. For specific rules, refer to ASME A17.1. State or local requirements must be used if more stringent. The following related Work is not to be provided by Elevator Contractor, but it is essential that the Elevator Contractor communicate with the other trades and coordinate these related items so that the installation is completed in a timely and efficient manner. The Elevator Contractor is required to provide all loads, sizes and information to Owner, Consultant and respective trades to ensure this Work is completed properly. Jobsite meetings and coordination required for the proper completion of these items is to be included as part of the Elevator Contractors Work.

1.3 RELATED WORK BY OTHERS

A. General – Hoistway, Machine Room: Divisions (Various)
1. Provide clear, plumb hoistway, with variations not to exceed 1'' at any point in the first 100ft. Tolerance may increase at 1/32” for each additional 10ft up to a maximum of 2”. Minimum two hours of fire resistance rating of hoistway walls.

2. 75° Bevel guards on all projections, recesses or setbacks over 4'' except for loading or unloading.

3. Provide supports for rail brackets at pit, each floor and overhead. Maximum allowable vertical spacing of rail supports, without backing shall be 14’-0”. Provide divider beams between hoistways at each floor, pit and overhead, for guide rail bracket supports. When capacity exceeds 5,000 lbs or floor height exceeds 14’-0” feet provide intermediate supports.

4. Provide one hoist beam in the machine room.

5. Recesses, supports, and patching, as required, to accommodate hall button boxes, signal fixtures, etc.

6. Provide all barricades outside elevator hoistways to provide safety from open hoistway.

7. Dry pit reinforced to sustain normal vertical forces from rails and buffers. Pit floor to be level and free of debris. Provide 18” x 18” x 18” sump area in pit floor. Provide steel grate cover that is recessed into top of sump area.
8. Cutout through hoistway wall for wiring ducts and conduit. Coordinate with Elevator Contractor at the building site.
9. For masonry walls, structural steel sills, heads and jambs must be furnished and set one above the other, square with the hoistway. Jambs must be a minimum of 3/16” thick with a 2 ¼” shaft side flange. Sills must be level to 1/8” per 8’-0” of opening. Walls must not project beyond the frame on the hoistway side. For drywall, all the above must be met and jambs must be run continuously from floor to beam above, and the frame header must be bolted or welded to the jambs.
10. Provide 8” channel frames around each entrance for Elevator Contractor to use for anchoring the vertical bi-parting doors. Doorframes shall be sufficient to carry the doors. Frames shall be flush with the finished walls and floor so as not to present a snag hazard.

11. The interface of the elevator wall with the hoistway entrance assembly shall be in strict compliance with the Elevator Contractor's requirements.

12. Filling and grouting around entrances by General Contractor as required.

13. When fixtures are mounted in drywall, wall thickness may increase. The General Contractor must coordinate requirements with the Elevator Contractor.

14. Where openings occur all walls must be plumb.

15. Where access to the pit is by means of the lowest hoistway entrance, vertical ladder of non-combustible material extending 48'' minimum above sill of access door or handgrips shall be provided to the same height. Ladder shall be 16” wide and rungs shall be 12” on center. The rungs shall be 7.5” off the wall were space permits.
16. Enclosed and protected machine room. The room shall have a self-closing and self-locking door that swings out.
17. Access to the machine room or control room and machinery space shall be safe and per code requirements.
B. Mechanical Requirements: Division 21 Fire Suppression, Division 22 Plumbing And Division 23 Heating, Ventilating, And Air Conditioning (HVAC)
1. Provide hoistway pressurization and/or vents as required.
2. Proper ventilation and mechanical cooling to keep the machine room between 55 and 90 degrees F. Maximum relative humidity not to exceed 80%.

3. Provide sump pump in pit.
4. Provide sprinklers in machine rooms.

C. Electrical Requirements: Division 26 Electrical
1. A fused three-phase disconnect switch or circuit breaker shall be provided for each elevator in the machine room or machinery space per NFPA 70, section 620-51. When sprinklers are provided in the machine room and/or hoistway provide shunt trip circuit to automatically disconnect power to affected elevator equipment prior to activation of machine room and hoistway sprinklers.
2. A single-phase copper power feeder to each elevator controller for cab lighting, cab exhaust fan with individual protected, lockable “off”, disconnect switch located in machine room.

3. A single-phase copper power feeder shall be provided for each elevator group controller. One total required.

4. A single-phase copper power feeder shall be provided for each elevator door controller.

5. Provide dedicated power source for rope brake.
6. Code required lighting and convenience outlets with GFCI shall be provided in the elevator pits and machine room. Provide dedicated outlet for sump pump.
7. When sprinklers are provided in the hoistway all electrical equipment, except seismic protective devices, located less than 4’-0” above the pit floor shall be identified for use in wet locations per NFPA 70.

8. Provide smoke detectors for elevator machine room and at each typical elevator lobby. When smoke detectors are activated the elevators shall recall to the main egress floor, except if the smoke detector at the main egress floor is activated. If the smoke detector at the main egress floor is activated the elevators shall recall to the alternate floor. Run wires and conduit to the elevator machine room, terminate and tag. A separate zone for the smoke detectors shall be provided for the typical floors, designated landing and the machine room. Provide heat detectors within 2’ of each sprinkler head.
9. Provide one telephone line for each elevator.
10. Provide standby power of the same characteristics of the normal power supply. Standby power shall be capable of operating one elevator in each bank of elevators. Elevators shall automatically lower one at a time during a normal power outage and the last car shall be kept running until the normal power is restored.
11. Provide temporary power for use of the Elevator Contractor during construction.

12. Provide card key reader access. Elevator Contractor will furnish and install necessary wires from each elevator cab to the elevator machine room via traveling cables and hoistway electrical runs. Elevator Contractor will do installation and final connection of card key access system to the actual elevator controllers.

13. Provide conduit and electrical run for the remote fire control elevator panel. Elevator Contractor is to terminate the necessary wires in a junction box outside the hoistway at the main floor where the fire control room will be located. Electrical Contractor will be responsible for connecting to these wires and running them to the elevator panel located in the fire control room. Elevator Contractor will do final connection to the panel.

14. Provide electrical power source, conduit and wire for intercoms. Power source to be located in elevator machine room.

15. Provide electrical power source for mechanical cooling requirements of elevator machine room.

16. Provide power source for hoistway pressurization, if required.
17. Provide proper lighting for with a minimum of 19 FTC for each elevator machine room and a minimum of 10 FTC for each pit. Provide one dual fluorescent fixture in each elevator pit.
1.4 SUBMITTALS

A. Submit material data in accordance with Section 01 33 00 - Submittals. Furnish manufacturers’ technical literature, standard details, product specifications, and installation instructions for all products.
B. Submittals shall include the following:

1. The Elevator Contractor shall, after structural and architectural drawings are furnished, submit complete working drawings. Provide the following job specific shop drawings to scale or fully dimensioned:
a. Show equipment arrangement in the machine room, pit and hoistway. Provide plans, elevations, sections and details of assembly, erection, anchorage, and equipment location. Provide location of block-outs for guide rail inserts, structural slab in the machine room, elevator pits and other locations. Provide location of hall fixtures that are to be mounted in hoistway wall and provide exact location of rough opening to Owner.
b. Indicate elevator system capacities, sizes, performances, safety features, finishes and other pertinent information.

c. Show floors served, travel distances, maximum loads imposed on the building structure at points of support and all similar considerations of the elevator Work.

d. Indicate electrical power requirements and branch circuit protection device recommendations for normal and emergency power. Provide BTU’s.

e. Provide job specific signal fixture and cab layout with cab interior details.

f. The Elevator Contractor shall provide finish samples upon request.

g. The Elevator Contractor shall provide wiring diagrams.

h. The Elevator Contractor shall provide Renewal Parts Catalogs and Maintenance Instructions.

1.5 QUALITY ASSURANCE

A. The Elevator Contractor is a company specializing in manufacturing and installing elevator equipment with not less than five years successful experience.

B. All designs, clearances, construction, workmanship and material, unless specifically excepted, shall be in accordance with the requirements of the ASME code, handicap accessibility, Americans with Disabilities Act and all codes having legal jurisdiction. The most recent ASME A17.1 Code shall govern except where codes having legal jurisdiction include more rigid requirements or conflict with the ASME A17.1 Code.

C. The elevator shall follow design and manufacturing procedures, certified in accordance with International Organization for Standardization (ISO9001-2000) to meet product and service requirements for quality assurance for new products.

1.6 TEMPORARY USE

A. Temporary use of the car shall be negotiated with the Elevator Contractor if required and shall be in accordance with all applicable safety codes.
1.7 SPECIAL WARRANTY

A. The Elevator Contractor shall warranty the material and workmanship of the equipment installed by him under these specifications and make good any defects not due to ordinary wear or to improper use which may develop within one year after the completion of the installation or acceptance thereof by beneficial use, whichever is earlier.

1.8 PROPRIETARY INFORMATION

A. Any proprietary material, information or data contained in the equipment, or any component or feature thereof, automatically becomes the property of the Owner. This includes, but is not limited to, tools, devices, manuals, software, source codes, access codes, object codes, passwords and remote monitoring feature.
1.9 MAINTENANCE

A. The elevator included in these specifications shall receive regular maintenance on each unit for a period of 12 months after the completion of Work described herein or acceptance thereof by beneficial use, whichever is earlier.

B. Trained employees shall make periodic examinations and perform Work including necessary adjusting, greasing, oiling and replacing parts to keep the elevator in operation, except parts that require replacement because of accidents, vandalism, misuse or negligence by parties other than the manufacturer.

C. The Elevator Contractor shall perform all Work under this Agreement, except emergency minor adjustment callback service, during regular working hours. The Elevator Contractor shall provide emergency minor adjustment call back service 24 hours a day 7 days a week.

D. Should the owner request that examinations, cleaning, lubrication, adjustments, repairs, replacements or emergency minor adjustment callback service (unless included above) be performed on other than the Elevator Contractor's regular working hours of his regular working days, the Elevator Contractor shall absorb the straight time labor charges and the owner shall compensate the Elevator Contractor for the overtime premium, travel time and expense at his normal billing rates.

E. The elevator control system can incorporate a built-in remote diagnostic module to relay the constant status of the elevator and control system to a 24 hours 7 days a week central monitoring facility. The remote monitoring device is capable of transmitting information on the current status of the elevator, including any malfunction, system error or shutdown.
PART 2   PRODUCTS / OPERATIONS
A.
If only one product is acceptable (single or sole source product), obtain an approved Competition Waiver and submit to the CPO Construction, Contract Administrator.  The language shall read as: “Manufacturer Name, Product # XXXXX, No Equal.”  Refer to CPO-6 Competition Waiver Policy for more information.

B.
If a Competition Waiver is not approved or more than one product is acceptable, this section must list a minimum of 2 products plus the language “Or Approved Equal,” along with salient characteristics.  Refer to CPO Construction’s Salient Characteristics Guidelines for more information.

2.1 ACCEPTABLE MANUFACTURERS

A. Subject to compliance with requirements, provide products of one of the following manufacturers
1. Fujitec

2. Kone

3. Otis

4. Schindler

5. ThyssenKrupp
6. Or Approved Equal
B. Standard Components:

1. The Port prefers to have one maintenance contractor for all its vertical transportation needs. The Port has determined that it is most cost effective if the major components of the elevators and escalators are made by the same manufacture. In addition the Port has found that non-proprietary suppliers are preferred. As such the Port has identified the following major components as standards:

C. Controllers:

1. Elevator Controls Inc.

2. Motion Control Engineering

3. Swift
4. Or Approved Equal
D. Vertical Freight Door Equipment:

1. Peele
2. Courion
3. Or Approved Equal
E. Signal Fixtures:

1. Innovation – Bruiser Line

2. EPCO – Survivor Plus
3. Or Approved Equal
Competition waiver to be submitted to CPO for Lift-Net from Integrated Display Systems, Inc. to be the only approved product for the Port.
F. Remote Monitoring: Lift-Net, No Equal.  
G. Roller Guides: Slide shoes

H. Electric Edge: Provide standard door manufactures electric edge and mechanical rail.
I. Emergency Telephone: [     ]
2.2 ELEVATOR SYSTEM AND COMPONENTS

A. Elevator Equipment Summary:

Building:
Location:
Building Type:
__________
Machine Room Type:
Machine Room Above

Counterweight Location:
Rear or Side

Service:
Freight – Class (A) (B – Motor Vehicles) (C-1) (C-2) (C-3)
Quantity of Units:
(1) (2)
Capacity (lbs):
(5,000 to 20,000)

Speed (FPM)
(200) (350)
Travel:
____ feet ___ inches
Landings:
2-10

Front Openings:
2-10

Rear Openings:
0

Operation:
(Simplex Selective Collective) (Duplex)

Platform Size:
_____ wide x _____ deep

Door Type:
Vertical Bi- Parting

Cab Height:
9'-0''

Guide Rails:
(15) (18.5) (22) lb. per foot

Hoistway Entrances:
8’-0” wide by 8’-0” High

Power Supply:
480 Volts 3 Phase 60 Hz

Contract Maintenance:
12 months with emergency callback, during regular working hours

B. Additional Features:

1. Braille and Audible Signals

2. Emergency Lighting – to light 50% of cab lights

3. Firefighter’s Service Phase I and II

4. Independent Service Feature

5. Infrared Light Curtain Door Protection

6. Inspection Service

7. Load Weigh Bypass

8. Locked Service Cabinet in Car Operating Panel

9. Remote Monitoring Capable – Lift Net

10. Telephone (ADA compliant)

11. Provisions for Card Reader

12. Detection Sensor to Detect Persons in car.

13. Provide “Bypass” hoistway doors were the space between one floor to the next is not sufficient for standard doors to open all the way.
2.3 MATERIALS AND COMPONENTS

A. Stainless steel #4 finish as specified herein. Baked enamel colors, if specified, shall be chosen by the architect from elevator manufacturer's standard color selections.

B. Steel shall be used for threshold.
C. Side walls shall be furniture steel with baked enamel.
D. Machines, microprocessor controller, controls, pushbuttons and wiring shall be UL, CSA or CUL approved.

E. Buffers, attachment brackets and anchors shall be designed and sized according to code with safety factors.

F. Machine shall consist of geared or gearless permanent magnet AC motor with integral drive sheave, normal and emergency brakes.

G. A manual brake release lever shall be provided attached to the control cabinet for rescue of passengers. A visual display shall be provided within the control cabinet, which indicates car position, speed and direction.

H. The machine shall be mounted on a structural floor slab.

I. Machine mounting shall include isolation to minimize transmission of noise and/or vibration to the building structure.
2.4 HOISTWAY EQUIPMENT

A. Platform: Fabricated frame of formed or structural steel shapes, gusseted and rigidly welded with a wood sub floor. Underside of the platform shall be fireproofed. Platform shall be isolated to provide a smooth quite ride.

B. Sling: Steel stiles affixed to a steel crosshead and bolstered with bracing members to remove strain from the car enclosure.

C. Guide Rails: Dry, unlubricated planned T-sections steel, fastened to the building with steel brackets. Both car and counterweight rails are to meet seismic requirements of ASME A17.1 2000 including rail clips, fishplate, rails themselves, providing tie brackets for counterweight rails where necessary, and brackets to the building structure. Intermediate structural supports where required are to be furnished by others. Provide dual ring and string for seismic detection on each counterweight rail.

D. Guide Shoes: Provide solid slide shoes with nylon inserts that do not require lubrication. Provide code required seismic retainer plates for car and counterweight assemblies.

E. Buffers: Provide substantial buffers in the elevator pit for the car and counterweight. Mount buffers on continuous channels fastened to the elevator guide rail or securely anchored to the pit floor. Provide extensions if required by project conditions. Provide manufactures standard buffer.
Competition waiver to be submitted to CPO for Whisper-Flex to be the only approved product for the Port.
F. Ropes: Traction steel hoist ropes of size and number to ensure proper wearing qualities, consisting of at least six strands wound around a hemp core center. Furnish adequate compensation chain or rope for weight of hoist ropes when required to maintain proper counterbalance ratio. If compensation chain is provided it shall be Whisper-Flex, No Equal, and have a pit guide assembly.
G. Counterweight: Counterbalance each elevator for smooth and economical operation by cast iron or steel plate weights contained in a structural steel frame. Counterweight shall equal a complete elevator car and approximately 50 percent of the specified load. Counterweight assembly shall be designed for seismic conditions per code requirements in ASME A17.1. Provide pit guards for counterweights as required by code.
H. Safety and Governor: Car safety shall be mounted on the bottom members of the car frame and be operated by a centrifugal speed governor. The governor shall be designed to cut off power to the motor and apply the brake whenever the governor indicates the car has excessive speed. Provide means to stop ascending car.
I. Automatic Terminal Limits: Place electric limit switches in the hoistway near the terminal landings. Limit switches shall be designed to cut off the electric current and stop the car if it runs beyond either terminal landing.
J. Automatic Self-Leveling: Provide each elevator car with a self-leveling feature to automatically bring the car to the floor landings and correct for over-travel or under-travel. Self-leveling shall, within its zone, be automatic and independent of the operating device. The car shall be maintained approximately level with the landing irrespective of its load.

K. Wiring: Provide the following wiring:

1. Traveling Cables: Flame and moisture –resistant outer cover. Provide shielded twisted pairs as required for card reader access, fire life safety features, CCTV and elevator equipment. Provide additional 10% spare wires for future use at a later date.

2. Wire and Conduit: Provide steel conduit and duct. Size conduit according to NFPA 70 standards. Wire shall be copper throughout with individual wires color-coded and connections on identified studs or terminal blocks. Use of splices or similar connections are prohibited, except at terminal blocks, junction boxes. Provide 10% spare conductors throughout.

3. Connections: Connect the following devices to the elevator control system: Smoke and detectors, firefighters phone jack, paging speaker, card reader, phone and intercom.

2.5 HOISTWAY ENTRANCES

A. Frames: 8” steel channel frames shall be provided under other sections. The doors shall be vertical bi parting and provided with vision panels that meet code requirements.

B. Doors: Elevator Contractor shall provide vertical bi-parting doors in the width and height as shown on the Architectural drawings. The doors shall be constructed of not less than #12 gauge room side steel plates. Doors shall be fire rated for 1 ½ hour. Doors shall have one 4” x 10” vision panel. The lower edge of the door shall have a flexible, not crushing, non-shearing, fire resistant astragal to provide a space of not less than ¾” between the rigid members of the closed panels. The upper edge of the lower panel shall have a reinforced trucking bar designed to sustain the load specified for the elevator. Door guides shall be of heavy formed guides. Door panels should be furnished with one web strap for emergency manual operation. Door panels shall have adjustable, low friction, nylon, replaceable guides. On each side of the hoistway doors there shall be motors that automatically open and close the hoistway doors.
C. Finish for doors: Factory baked enamel in color selected by Architect.
D. Stencil 4” high floor numbers on hoistway side of hoistway doors. Location shall be such that when the car doors are cracked open, the numbers can be read.
E. Provide jamb mounted floor numbers (2” in height) with Braille that is applied to the doorframe.
F. Interlocks: Equip each hoistway entrance with an Underwriters' Laboratories "B" label approved type interlock tested as required by code. Interlock shall be designed to prevent operation of the car away from the landing until the doors are locked in the closed position as defined by code and shall prevent opening the doors at any landing from the corridor side unless the car is at rest at that landing or is in the leveling zone and stopping at that landing.
G. Door Hanger and Tracks: Provide vertical bi-parting counterbalanced doors at each entrance. On each side of the hoistway doors there shall be low profile single speed motors that automatically open and close the hoistway doors.
2.6 ELEVATOR CABS

A. Provide complete new cab enclosure as follows:

1. Walls: Reinforced 14 gauge cold-rolled steel with two coats factory applied baked enamel finish. Size cab so ¾” finish panels and clips can be added and still meet the minimum size requirements of ADA.

2. Canopy: Reinforced 12-gauge cold-rolled steel with hinged exit and electrical contact. Two coats factory applied reflective baked enamel. Provide code required emergency access door and lock on exit cover to meet seismic code requirements. Door shall have two hinges on one side and a dead bolt lock on the other side requiring a key from inside the cab.
3. Cab Columns, Front, Entrance Jambs, and Transom: Steel.
4. Car Gates: Car gates shall be power operated by two low profile, single speed electric motors and operators. Car gates shall be of the single section vertical sliding type, counterbalanced and power operated. Gate shall be guided on steel tracks and the counterweights shall be enclosed. Car gates shall meet the following:

a. Car gate mesh shall be of .135” diameter high carbon steel wire, crimped in both directions in a 1 3/8” pattern. A 3/8” pattern may be substituted. Provide code required vision panel with tempered glass and wire mesh.
b. Gate shall be guided on steel tracks and the counterweights shall be enclosed.

c. Car gates shall be provided with a car gate. When open, car will not run.
d. Car gate shall be equipped with a reversing edge which will cause the hoistway and car gate to return to the fully open position should it encounter an obstruction upon closing. Once the hoistway doors and the car gate have returned to the fully open position after encountering such obstruction, the car gate can be closed by first releasing and then reapplying continuous pressure to the “Door Close” button.
5. Ventilation: Two-speed exhaust fan mounted with sound isolation on top of car.

6. Base: Provide ventilation slots.
B. Interior Cab Finishes: Provide cab interiors as follows:

1. Handrails: Provide one on each side and rear wall (three per cab). Handrails to be 1 ½” in diameter and mounted 1 ½” from the finish wall. Each handrail to be stainless steel with No. 4 finish.

2. Bumper rails. On each side and back wall provide a 12” wide wooden bumper rail. The rail shall start 3” above the bottom panels and be designed to protect the lower panels from luggage carts.
3. Provide four sets of double fluorescent fixtures in each cab. The light fixtures shall be recessed into the cab ceiling. The lights shall have protective covers.
4. Flooring: Provide diamond plate flooring.
C. Car Top Inspection: Provide a car top inspection station with an "emergency stop" switch and constant pressure "up-down" direction buttons to make the normal operating devices inoperative and give the inspector complete control of the elevator. Mount the car top inspection station in the door operator assembly. Include work light with guard and duplex outlet with GFCI.

2.7 DOOR OPERATION

A. The freight elevator door system shall be designed so that the hoistway doors and car gates can open automatically as the car levels at a floor, or by momentary pressure on the “Door Open” button and continuous pressure on the “Door Close” button.
B. The system shall have hoistway doors that open at least two thirds of their travel before the car gate begins to open, and car gates that close at least two thirds of their travel before the hoistway doors begin to close.
C. The power operated and electric controls shall be designed to prevent electrical overload should an obstruction prevent the hoistway doors or car gate from moving with power applied. After removing the obstruction, the equipment must be capable of being returned to service immediately.
D. The system shall include only one door limit switch per opening, containing two enclosed contacts, which is capable of controlling both the open and close limit.

E. An approved interlock, containing enclosed contacts, shall be furnished for each opening.

F. A power retiring cam shall be furnished on the car.
G. Door operator motors shall be totally enclosed and non-ventilated.
H. All gate switches and interlocks shall have modular, enclosed contacts, which have substantial, visible follow-up wiping action.
I. All limit switches, gate switches and interlocks shall be rated NEMA (4) (12) and (13) minimum.
J. Design of the automatic doors shall allow manual operation of the hoistway doors and car gates in an emergency, without disconnecting the power equipment.
K. After the car stops at a landing, a hall time relay shall render the car inoperative by all hall call buttons for a predetermined (adjustable) amount of time.
L. Momentary pressure on a hall call button when the elevator is parked at another landing with the doors open will cause a bell located in the car to ring, indicating that the elevator doors should be closed so that the call can be answered.
2.8 MACHINE ROOM EQUIPMENT
A. Controller: The elevator control system shall be microprocessor based and software oriented. The system shall operate in real time, continuously analyzing the car(s) changing position, condition, and workload. All controller and operational circuits including the brake control and drive system shall be digital. Control of the elevator shall be automatic in operation by means of push buttons in the car numbered to correspond to floors served, for registering car stops, and by "up-down" push buttons at each intermediate landing and "call" push buttons at terminal landings.
1. Momentary pressing of one or more buttons shall dispatch the car to the designated landings in the order in which the landings are reached by the car, irrespective of the sequence in which the buttons are pressed. Each landing call shall be canceled when answered.

2. When the car is traveling in the up direction, it shall stop at all floors for which car buttons or "up" hall buttons have been pressed. The car shall not stop at floors where "down" buttons have been pressed, unless the stop for that floor has been registered by a car button or unless the down call is at the highest floor for which any buttons have been pressed. Pressing the "up" button when the car is traveling in the down direction shall not intercept the travel unless the stop for that floor has been registered by a car button or unless the up call is the lowest for which any button has been pressed.

3. When the car has responded to its highest or lowest stop, and stops are registered for the opposite direction, its direction of travel shall reverse automatically and it shall then answer the calls registered for that direction. If both up and down calls are registered at an intermediate floor, only the call corresponding to the direction of car travel shall be canceled upon the stopping of the car at the landing.

4. A car that is stopping for the last hall call in the preference direction, and that hall call is for the opposite direction with no onward car calls, shall reverse preference when the selector position advances to the landing at which the car is committed to stop. A car that is stopping for the last hall call in the preference direction, and that hall call is for the same direction, shall hold its preference until the door is almost closed allowing time for a passenger to register an onward car call, which will maintain the preference. If no car call is registered before the door is almost closed, the car will lose its preference and shall be available to accept calls in either direction.

5. Duplex Operation: When two cars are provided adjacent to each other they shall operate together under the following duplex operation. The duplex supervisory operation shall be embedded within selected car controllers or provided as a separate group controller. The microprocessor shall constantly scan the system for hall calls and assign the car closest to the hall call for that particular call. When hall calls are registered, the control system shall instantly calculate the estimated time of arrival, number of floors to travel from the current position, the time it takes to travel one floor at top speed, calls assigned to a car, and car reversal time to respond to a call in the opposite direction of travel. The system shall then assign the calls to the car that can meet the demand most efficiently in the quickest time. An internal constant shall be set, requiring a maximum time for a car to respond to a call. When a car's status changes or additional hall calls are registered, the estimated time of arrival shall be recalculated and calls reassigned if necessary. The duplex microprocessor system shall provide flexibility to meet well-defined patterns of traffic, including up peak, down peak, and heavy inter-floor demands, and adjust for indeterminate variations in these patterns that occur in buildings.
B. Load Weighing Device: Provide a load weighing device on each car which, when the particular car is filled to an adjustable percentage of the capacity load, shall cause the car to bypass landing calls but not car calls. The passed landing calls shall remain registered for the next following car. The device shall be unaffected by the action of compensating chain or rope. The device shall detect a 30-pound load change under all conditions. The load sensor shall use a linear variable differential transformer to accurately measure the weight in the car. The information shall be transferred via a serial link to the elevator controller.

C. Position Selector: The position selector shall be part of the microprocessor system. The car position in the hoistway shall be digitized through a primary position encoder. The microprocessor control system shall store the floor position and slow down points in memory.

D. Motion Control: The drive control system shall be dual-loop feedback system based primarily on car position. The velocity profile shall be calculated by the microprocessor control system producing extremely smooth and accurate stops. The velocity encoder shall permit continuous comparison of machine speed to velocity profile and to actual car speed. This accurate position/velocity feedback shall permit a fast and accurate control of acceleration and retardation.

E. Motor Pre-Torque: Current shall be applied to the elevator drive before the brake is released and the speed pattern is dictated to eliminate roll back and sling shot effects of unbalanced loads in the car. The electronic loadweigher shall determine the load on the car determining a pre-torque reference to send to the drive. The final load shall be determined when the doors close.

F. Emergency Power: In the event of normal power supply failure, the elevator system shall operate from an emergency power supply. One elevator in the residential tower and one elevator in the office tower shall lower to the landing and open its doors to allow passengers to unload. Once all elevators have returned to the lobby, one elevator in each group shall run. The emergency power shall be of the same characteristics as the normal power. A signal to the elevator system shall be provided approximately 20 seconds before normal power is restored to the system or before emergency power is provided in the event of testing the system. Provide a manual switch in the remote fire control panel to individually select each elevator to override the automatic feature.

G. Machine: Single worm geared traction type machine with motor, brake, gearing and driving sheave mounted in proper alignment on a steel bedplate. Worm shall be of hardened and ground steel, integral with the worm shaft, and have a ball or roller thrust bearing designed to take the end thrust of the worm in both directions. The ring gear shall be hobbed from a bronze rim, accurately fitted and bolted to the gear spider. Support sheave and gear spider by heavy-duty ball or roller bearings. Provide roller and anti-friction metal bearings with adequate means of protection. Mount on sound isolation pads.
H. Brake: Spring applied electric brake, held open by an electro-magnet actuated by the controller and designed to make smooth, positive stops. Brake shall be designed to automatically apply in event of interruption of power supply from any cause. Control of the operation of the brake shall be by digital means. The setting and lifting of the brake shall be software based and all electronic. All adjustments and setup of the brake shall be made using a PC interface. No contactors or resistors shall be use in the actuation of the brake.
I. Sound Isolation: The Elevator Contractor is to take all precautions to sound isolate the machines, motors, controllers and all rotating equipment from the building structure. The dB rating as recorded at the top floor of each elevator system shall not exceed 24 dB.

J. Emergency Operation: The elevators shall be provided with the following emergency operation:

1. Fire service Phase I and Phase II. When on fire service card key access shall be turned off and the loading dock landing shall not be locked. Seismic Operation including a seismic switch with horizontal and vertical movement detection shall be provided in the elevator machine room. A dual ring and string shall be provided on each counterweight.
K. The elevator control system shall be non-proprietary and easily maintainable by elevator service companies other than the installing Elevator Contractor. If the Elevator Contractor uses their own brand of control equipment they agree to provide all the diagnostics tools, schematics and all other information that would be required for other elevator service companies to successfully maintain the equipment. Any special tools required for the maintenance of the equipment shall be supplied to the Owner at the time of acceptance of the elevators and become the property of the Owner. Leasing agreements are not acceptable on this project and the Owner will not be required to sign a lease or tool use form. The tool will be capable of performing all the required maintenance and adjustment items and shall be the Owners free and clear.
L. The elevator controller shall have remote monitoring capabilities. The Elevator Contractor shall provide all the software to the Owner so that the Owner may view the elevators using windows based system. The remote monitor shall be capable of monitoring all the elevator and escalator features as currently monitored by the Port, per Lift Net. The system shall display and record the following information for each monitored unit:

1. Elevators - Applies to both hydraulic and traction elevators

a. Group operational mode

(1) Multiple groups or buildings on the same screen

(2) In/out of service

(3) In/out of group service

(4) Emergency power

(5) Supervisory failure

(6) Location and direction of hall calls

b. Individual car status - expandable menus
(1) Direction of travel

(2) Independent service

(3) Inspection service

(4) Fire service

(5) Position of elevator

(6) Door status (open, opening, closing, closed)

(7) Door dwell time

(8) Load by-pass

(9) Emergency power

(10) Power on/off

(11) Door detector

(12) Safety circuit

(13) xiii) Door zone

(14) xiv) Stop switch

(15) Alarm button

(16) Registered Car Calls

c. Keyboard, Mouse and time clock control capabilities

(1) Floor lockouts (car or hall)

(2) Lobby recall

(3) VIP service

(4) Fireman's service

(5) Up/Down Peak

(6) User defined parameters (minimum eight (8) inputs)

d. Faults monitored with visual and audible alarm, triggered by combinations of any of the above status points

(1) Safety circuit

(2) Alarm bell

(3) Door reversal devise

(4) Earthquake

(5) At least six user selectable faults or events

e. Reports

(1) Reports shall be available in color graphical format both on-screen and printed on paper. It shall be possible to conveniently switch from one report type to another and from one bank to another using minimal mouse clicks and key strokes. Reports shall be displayed after minimal waiting time. Data for all reports shall be continuously recorded and stored. Reports shall be displayed by simply selecting a date and time range, bank of equipment, and report type. Date and time range selections shall carry forward from one report selection to the next. Reporting functions shall be sub-divided into the following categories:

2.9 CAR OPERATING STATION

A. Car Operating Station, General: Each elevator shall be provided with one main and one auxiliary car-operating panel. Each panel shall contain the devices required for specific operation mounted in a stainless steel fixed panel. All panels shall consist of the manufactures standard vandal resistant push buttons.
1. Each panel shall contain a "door open," "door close," "alarm" buttons and an "emergency stop" switch.

2. Floor buttons which illuminate when a call is registered and remain illuminated until the call is answered. Raised floor indications and handicap symbols shall be located immediately adjacent to the floor buttons and be fully integrated in the module design. No applied symbols or floor indications or symbols on the buttons shall be permitted.

3. Phase II fire service key switch with phase II instructions engraved and required notification light shall be provided in the main car operating panel.
4. Provide space for card reader and install card reader provided by others. Card reader shall be mounted behind a frosted Plexiglas window that is flush with the COP.

B. Position Indicator: At the upper portion of each main and auxiliary car operating panel a digital position indicator shall be furnished and installed for optimum viewing. As the car travels, its position in the hoistway shall be indicated by the illumination of the alpha/numeric character corresponding to the landing that the elevator is stopped or passing. The indicators shall be at least 2” in height. A floor passing tone, to aide the visually challenged, shall sound each time the elevator passes a floor. The db for the floor passing tone shall be field adjustable and set per code requirements.

C. Emergency Lighting: An emergency battery pack shall be installed on top of the elevator. When the unit detects loss of power to the cab, the battery pack shall light 50% of the normal cab lights. In addition the battery pack will provide power to the alarm bell. The battery pack shall provide lighting for a minimum of 4 hours and 20 alarm bell rings at 2 minutes each.

D. Emergency Telephone. Provide an emergency telephone in each elevator cab per WAC and the Ports standard phone. In each machine room provide a line consolidator that will allow at least three emergency phones to operate with one phone line.

E. Provide an intercom system to meet ASME A17.1 and WAC code requirements. Provide an intercom in the main lobby of each elevator group, one at the remote fire control panel, in each car, and in each machine room.

F. Service Cabinet: In the lower portion of the auxiliary car operating panel a locked service cabinet shall be furnished and installed and house the following:

1. Independent service switch.

2. Inspection switch.

3. Two speed fan/light switch.

4. AC, 120-volt duplex outlet with GFCI

5. Test button for emergency lighting.

6. On/Off key switch for card reader.

7. Provide space for three more spare switches.

G. The following items shall be engraved or etched into the car operating panels as follows:

1. Main Car Operating Panel

a. Fireman’s service phase II instructions in red. This shall be engraved into a hairline plate for ease of changeability when code changes at a later date.

b. Car capacity and elevator number.

c. “NO SMOKING” at the top of the panel.

d. Class of Loading : Class (A) (B – Motor Vehicles) (C-1) (C-2) (C-3)

e. THIS IS NOT A PASSENGER ELEVATOR. NO PERSONS OTHER THAN THE OPERARTOR AND FREIGHT HANDLERS ARE PERMITTED TO RIDE ON THIS ELEVATOR.
H. Hall Call Lantern and Gongs: At each floor provide hall lanterns. At intermediate floors there shall be an UP and DOWN arrow. At terminal floors there shall be either an UP or DOWN arrow. The lantern shall sound once when the car is about to travel in the up direction and twice when the car is about to travel in the down direction. Provide adjustable volume. The lanterns hall also light up when
2.10 HALL STATIONS

A. Hall Stations, General: Provide flush stations with vandal resistant buttons that illuminate to indicate call has been registered at that floor for the indicated direction. Faceplates shall be stainless steel and have concealed fasteners. Provide one set of risers at each floor for each group of elevators.
1. Each terminal station shall contain one illuminating call button, door open and door close buttons.
2. Each intermediate station shall consist of two illuminating call buttons, one for the up direction and one for the down position, and door open and door close buttons.
3. All the hall call stations shall have fire-exiting instructions engraved in the size and color per ASME A17.1 Appendix O and as approved by the State of Washington.

4. Phase 1 firefighters service key switch, with engraved or etched instructions, shall be incorporated into the hall station at the designated level.

B. Floor Jamb Braille: Provide cast jamb Braille and floor numbers (2” in height) applied to each steel doorframe. Jamb Braille shall comply with Americans with Disabilities Act (ADA) requirements and State of Washington.

C. At each terminal landing, top and bottom, provide stainless steel faceplates with key switches for hoistway access.
D. At each landing provide a combination digital hall position indicator and hall lantern for each elevator. Locate above the hoistway door.

E. Provide fire control panel in the fire control room to consist of the following:
1. Phase I key switch for each elevator with appropriate engraving.

2. Digital Position Indicator for each elevator.

3. Emergency power switch for manually selecting elevators to run during emergency power operation.

4. Provide conduit and wiring runs from elevator machine rooms and hoistways to a point outside the hoistway(s) at the main floor where the fire control room will be located. Wiring and conduit from the junction box outside the hoistway will be run by others to the remote fire control room.

5. Intercom to communicate to each car, machine room, and elevator lobby at main egress floor.

F. Provide intercom at the main lobby landing of each group of cars. Mount in stainless steel flush faceplate.

G. Provide firefighters key box per Washington State code.

PART 3   EXECUTION

3.1 EXAMINATION

A. While the building is being erected it shall be the Elevator Contractors responsibility to make regular job-site visits to inspect hoistways, hoistway openings, pits and machine rooms to verify all critical dimensions, and examine supporting structures and all other conditions under which elevator Work is to be installed. Verify that no irregularities exist which will affect the proper execution of the Work.

B. Installation constitutes acceptance of existing conditions and responsibility for satisfactory performance.

3.2 INSTALLATION

A. Install elevator systems components and coordinate installation of hoistway wall construction.

1. Work shall be performed by competent elevator installation personnel in accordance with ASME A17.1, Architectural drawings and specifications.
2. Comply with the National Electrical Code, NFPA 70, for electrical Work required during installa​tion.

B. Perform Work with competent, skilled workmen under the direct control and supervision of the elevator manufacturer's experienced foreman.

C. Supply in ample time for installation by other trades, inserts, anchors, bearing plates, brackets, supports, and bracing including all setting tem​plates and diagrams for placement. Perform review of concrete forms prior to each pour to confirm that the inserts and required block outs are in the proper location. Provide review of the pit forms and structural machine room slab prior to Owner pouring concrete to ensure proper location.
D. Welded construction: Provide welded connections for installation of 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 qualification of welding operators.

E. Coordination: Coordinate elevator Work with the Work of other trades, for proper time and sequence to avoid construction delays. Use benchmarks, lines, and levels designated by the Contractor, to ensure dimensional coor​dination of the Work.
F. Install machinery, guides, controls, car and all equipment and accessories to provide a quiet, smoothly operating installation, free from side sway, oscilla​tion or vibration.

G. Sound isolation: Mount rotating and vibrating elevator equipment and com​ponents on vibration‑absorption mounts, designed to effectively prevent the transmission of vibrations to the structure, and eliminate sources of struc​ture‑borne noise from the elevator system.

H. Alignment: Coordinate installation of hoistway entrances with installation of elevator guide rails for accurate alignment of entrances with cars. Where possible, delay final adjustment of sills and doors until car is operable in shaft. Reduce clearances to minimum safe, workable dimensions at each landing.

I. Lubricate operating parts of system, including ropes, as recommended by the manufacturer.

J. Maintain barricades for open hoistways provided by others. The Owner, or Owners subcontractor will provide proper barricades, but the Elevator Contractor will be responsible for maintaining the barricades in a safe and locked position throughout the project.
3.3 FIELD QUALITY CONTROL

A. Acceptance testing: Upon completion of the elevator installation and before permitting use of elevator, perform acceptance tests as required and rec​ommended by Code and governing regulations or agencies. Perform other tests, if any, as required by governing regulations or agencies including ASME A17.2. Supply equipment and personnel for testing and final inspection.

B. Advise Owner, Contractor, Architect, and governing authorities in advance of dates and times tests are to be performed on the elevator.

3.4 ADJUSTING

A. Make necessary adjustments of operating devices and equipment to ensure elevator operates smoothly and accurately.

3.5 CLEANING

A. Before final acceptance, remove protection from finished surfaces and clean and polish surfaces in accordance with manufacturer's recommendations for type of material and finish provided.

B. At completion of elevator Work, remove tools, equipment, and surplus mater​ials from site. Clean equipment rooms and hoistway. Remove trash and debris.

3.6 PROTECTION
A. At time of Substantial Completion of elevator Work, or portion thereof, provide suitable protective coverings, barriers, devices, signs, or other such methods or procedures to protect elevator Work from damage or deteriora​tion. Maintain protective measures throughout remainder of construction period.

3.7 DEMONSTRATION / OPERATIONS MANUAL / FINAL CLOSEOUT

A. Instruct Owner's personnel in proper use, operations, and daily maintenance of elevators. Review emergency provisions, including emergency access and proce​dures to be followed at time of failure in operation and other building emergen​cies. Train Owner's personnel in normal procedures to be followed in checking for sources of operational failures or malfunctions.

B. Provide two sets of wiring diagrams, operating manuals and parts catalogs. Provide all schematic drawings and special tools for maintenance. Any tools required for maintenance shall be turned over to the Owner at the completion of the installation. The service tool shall be capable of performing all the necessary functions to change door times, adjust car speed and make any and all adjustments necessary to keep the elevators in smooth and reliable operation. The Elevator Contractor shall demonstrate the operation of the service tool to the Owner and/or Owners representative.

C. Provide parts cabinet containing frequently used parts supply. Spare solid state boards are not required to be on site, but must be available within 48 hours.

D. Make a final check of each elevator operation, with Owner's personnel pre​sent, immediately before date of substantial completion. Determine that control systems and operating devices are functioning properly.

3.8 PERFORMANCE

A. Performance Chart: Comply with the following performance requirements.

	Elevator No. 
	
	

	Gate Open (sec.)
	
	

	Gate Close (sec.)
	
	

	Hatch Door Open
	
	

	Hatch Door Close 
	
	

	Brake to Brake (sec.)
	6.5
	5.6

	Speed (FPM)
	200
	350


B. For the purpose of this contract, the following performance criteria shall apply:

1. Brake Time is the elapsed time in seconds from when the car starts to move until the car is stopped and level at the next floor.
2. Door Open Time is the elapsed time in seconds from the time the car doors start to open after arriving at a landing until they are fully open.

3. Door Close Time is the elapsed time in seconds from the time the car doors start to close after a call is initiated until they are fully closed with the interlock engaged. Speed must not exceed requirements as set forth ASME A17.1 –2000 Elevator Code.  
4. Stopping Accuracy: All elevators shall be within 1/8” level of hall landings with empty and full load.

C. As part of the final acceptance Elevator Contractor shall run the elevator with a full load for one hour to demonstrate to the Owner or elevator consultant the above performance times.

PART 4   MEASUREMENT AND PAYMENT

4.1 GENERAL

A. No separate measurement or payment will be made for the Work required by this section. The cost for this portion of the Work will be considered incidental to, and included in the payments made for the applicable bid items in the [Schedule of Unit Prices] [Lump Sum price bid for the Project].
End of Section
Revision History:

05/01/2014 Conversion to 2004 CSI Numbering System
10/15/2014 Added Sole Source and Salient Characteristics Note to Part 2
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