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Chapter 9 – Design Guides

9.17.2 ELEVATOR GUIDE

A. GENERAL

1. The Elevator Group is available for assistance on elevator projects, code questions and inspection requirements. The purpose of this guide is to convey a general “basis-of-design”, a standard of quality, and OGS best practices.
a. The point-of-contact person for elevator projects is Dan Miller in BU3 (518-486-1486) and he should be designated as a reviewer on all vertical transportation projects.
b. Consult with the Elevator Group for wheelchair lifts, dumbwaiters, and escalators.

2. The following is a list of the different types of elevators and applications:
a. Geared Traction: Mainly used in buildings up to 8 floors and with speeds up to 350 feet per minute.
b. Gearless Traction:  Mainly used in buildings over 8 floors and with speeds greater than 400 feet per minute.
c. Drum Machines:  Only used for sidewalk elevators.
d. Hydraulic Power Units:  Primarily used for elevators under 4 floors and with speeds under 125 feet per minute. 
1. Traditional bore hole type
2. Holeless hydraulic type (pistons are within the shaft, above the pit floor). 
e. Machine-Room-Less (MRL) Elevators 
1. Used in new construction and some retro-fit applications. 
2. MRL type machines can be installed in traditional machine rooms on retrofit projects. 
3. Some MRL’s use traction belts instead of traditional steel wire ropes. These carry more stringent requirements, including sprinklers in hoistways.
4. Check with the Elevator Group if you are proposing an MRL installation. 

3. The National Elevator Industry, Inc (NEii) publishes a set of standards and guidelines called the NEII-1 which is available for free on their website. These are valuable in becoming familiar with requirements, including modernization guidelines. Also, the following manufacturers offer design guides and detailed product information on their websites:
· OTIS
· KONE

· Schindler
· Thyssen/Krupp

The OGS Division 14 OGS Master Specification lists the names of currently approved manufacturers for all types of equipment, including fixtures, door hardware, and controllers. Refer to 140120 Elevator Rehabilitation for a general list, then to individual specification sections for more information.

4. Elevator construction and maintenance contracts cannot typically meet NYS MWBE goals because most contractors, manufactures, and suppliers in the industry are part of large corporations. Obtain assistance from the OGS MWBE unit to request a waiver for reduced goals, prior to bid phase. Provide a project scope, value, and a detailed list of any project specific items that may be subcontracted (i.e. painting, metal refinishing, etc). Each waiver request must be approved by the Executive Chamber on a case by case basis. 
a. If a project is awarded without reduced goals, the contractor can show a good faith effort to meet the goals, and still be granted a waiver. 

5. Construction durations for modernization projects are typically 16 weeks per elevator, with up to 20 weeks needed for long lead items. These items include the cabs (usually manufactured to spec by a specialty fabricator), the controllers, and the motors. 
a. On installations with multiple cars, phasing is required. 
b. In some cases, more than one car can be modernized at the same time. Discuss facility needs before approving removal of more than one car from service at a time. 

6. New installations are of shorter duration with construction taking only a few weeks. 

B. PROCEDURES FOR NEW PROJECTS

1. For any construction project, a determination must be made during design whether the elevators may be used by the contractor. Refer to specification 015000 Construction Facilities & Temporary Controls. If it seems likely that use will be approved by the facility, inquire about their current status and condition. Inquire whether there is currently a service contract in place, and if there are any outstanding repairs or issues that would have to be addressed. Document all conditions before hand, and if necessary, enforce a load limit below the car’s rated capacity.

2. The initial scope of work shall be verified by the request for services, visiting the project site and further communicating with the client representative. 

3. The project manager shall identify the elevator systems, equipment, materials, and any specialized professional services or systems required to execute the project. 

4. A detailed Program Report is required. Refer to section 4.2 of the Design Procedures Manual. Include history of the installation, findings and recommendations including electrical, HVAC and hazardous materials, as well as required code updates. Some projects may require architectural, structural and plumbing design. Current building code requires enclosed elevator lobbies, an attempt should be made at Program to provide this option, if feasible. 

5. During the Program design site visit, examine the following pieces of equipment as a minimum to determine their integrity, obsolescence and code compliance:
a. The condition of the worm/gear assembly for geared traction machines.
b. The condition of the main shaft and thrust bearings, including oil seals/packing.
c. The condition of the brake shoe and linings.
d. The condition of the motor. When evaluating a DC motor, one should examine the field coils, interpoles, commutator, brushes, armature, etc.
e. The condition of the main traction drive sheave and deflector sheaves.
f. The type of control and floor stop selector system.
g. The condition of the hoist, governor and compensation cables including associated terminations, sheaves, etc.
h. The condition/age of the travel cable.
i. The condition of machine room and hoistway raceways and wiring.
j. The condition of the car frame, platform and cab, including fixtures. Reference ADA requirements for all controls.
k. The condition of the pit, especially rust and signs of water infiltration.
l. HVAC concerns relative to requirements for machine rooms (PC based controllers).
m. Plumbing concerns relative to pit sumps, etc. Check for presence of sprinklers and any fire alarm notification devices that may be present.
n. Architectural concerns, i.e. hoistway integrity, smoke venting, etc.
o. Electrical concerns, i.e. elevator recall, shunt trip control associated with sprinklers, safety switches, emergency power capacity, and ATS signals.
p. Hoistway pressurization is required if enclosed elevator lobbies at each landing are not provided per current building code. Due to cost and engineering factors, it may not be feasible to provide either hoistway pressurization or enclosed lobbies. This then becomes an existing, nonconforming condition.
q. Integration with proprietary systems (Fire Alarm, Building Management System) that may require a specific allowance. Discuss with the facility. 
r. Any items that will need to be brought up to current code (prevention of unintended motion, car top railings, pit ladder heights, etc).
s. If available, review maintenance and repair records, call back reports, and comments from facility staff.

6. Sampling and testing of suspected hazardous materials is required. Relative to elevators, these may be present in hoistway door insulation, arc chutes and backboards on older controllers, brake linings on hoist machines, cab flooring and underlayment, soundproofing on outside of cabs, and high temperature conductor insulation such as hoistway door interlock wiring, etc. Do not reuse hoistway door panels which contain asbestos, especially when adapting them with new hardware. 
a. Elevator contractors are generally not licensed to perform asbestos abatement, therefore a DOL variance should be sought. For example, have the elevator contractor (having only OSHA asbestos awareness training) remove the hoistway doors and hand them to the abatement contractor for wrapping, handling and disposal. 
b. Obtain variances prior to bidding, as DOL continues to revisit abatement practices with elevator equipment. 
c. Elevator contractors will not bid as Prime on contracts which require abatement, as they do not want to assume the liability and extra insurance required by our contracts. Best practice is to include abatement work in a C contract.

7. Traffic studies:  When a new installation involves multiple elevators in a building greater than three floors having more than 200 people, a traffic study/simulation should be conducted to determine the best application and number of elevators. In some cases, a traffic study is recommended for a modernization if the facility is experiencing severe delays and long wait times. 
a. The Industry has specific ways of measuring and estimating traffic handling capacity within a given building. 
b. A good rule of thumb for acceptable service is the 30/60/90 method: maximum of 30 seconds wait time, 60 seconds travel time, and 90 seconds total time for an elevator trip. Many new installations can do better.
c. In typical installations, heaviest use occurs during morning up-peak as people arrive for work, second heaviest is during the lunch hour. 

8. The Project Manager should be aware of the presence of non-proprietary elevator control systems, and determine if the client has a preference. Some clients have no preference, and some will specifically request one or the other. Both OEM and non-proprietary control system manufacturers are listed in part 2 of 140120 Elevator Rehabilitation.

C. TECHNICAL ISSUES

1. Consider refurbishing the existing motor(s). This involves a complete motor evaluation including megger testing of armatures, field coils, brush rigging, etc. and should be performed by a reputable motor shop such as Troy Industrial Solutions, Mcintosh Industries Inc. or Performance Evaluations, Inc. 
a. Older DC gearless motors, such as those used in the Corning Tower, are of a durable design and will continue to provide service for years to come after refurbishing (with proper maintenance). 
b. It may be cost prohibitive to remove and replace the machines due to crane costs, machine room/roof access, and other limiting factors.
c. Older OTIS Geared machines are also reliable workhorses and have been retained and refurbished on numerous projects. If in doubt, consult with the elevator group. 

2. The project manager shall determine the seismic design requirements for the project (new construction only) by consulting with the structural engineer. 
a. The ground motion parameters will need to be obtained from the geotechnical study to determine these requirements.

3. When considering cab and fixture design for various projects, consult with the client about finishes. Ask about future design considerations, such as card readers or CCTV cameras as it is easy to add provisions for these ahead of time. 
a. Use of durable materials and vandal resistant hardware is preferred. 
b. Use of LED lighting is recommended. 
c. OGS best practice is to specify electro-mechanical door restrictors. 
d. Coordinate keying requirements with the facility. 
e. In cases of overlapping jurisdictions, OGS complies with NYC local code with regard to FDNY Emergency Responders, including Phase 1 and 2 Firemen’s service and keying. Occupant safety mirrors are also permitted. Consult with the elevator group for details.
f. Inspection certificates are not required to be displayed in the car.  

4. Hydraulic elevators should be evaluated to determine the possible needs for heating or cooling of the hydraulic fluid. 
a. More than 2 floors served in unheated parking garages should have reservoirs equipped with immersed oil heaters. 
b. High use demand elevators should be equipped with oil coolers. 
c. High use demand elevators should be equipped with motors rated for 120 starts per hour, rather than the standard 80 starts per hour.

5. Emergency power systems (especially when there are multiple elevators) need to be evaluated to determine the capacity of the emergency system and the signaling capability of the ATS (Automatic Transfer Switch), as well as identifying a complete path from the ATS to the elevator controller. Typically on existing systems only one elevator at time can operate from the emergency source. New controllers can automatically and sequentially operate one elevator at a time as described in the master specification. 
a. By code, a signal must be run from the ATS to the elevator controller, utilizing a pair of dry contacts. This tells the controller when it is on emergency power, and triggers additional code required notifications. 
b. In addition, a pre-transfer signal (from emergency to normal source) should be run from the automatic transfer switch to the elevator controller for cars that operate at speeds above 350 feet per minute. This pre-transfer allows the elevators to come to a controlled stop at the nearest floor prior to transfer back to the normal source. This is not a code requirement, but an OGS best practice to preserve the equipment and also passenger comfort and safety. 
c. In installations with multiple elevators, request as much information as possible on the current configuration of the emergency power system. Some will have keying or switching already in place to select cars for use during a power outage. Request from the facility: generator test records, and closely inspect the ATS. Older ATS’s cannot support current signaling requirements without modification, and sometimes have to be replaced under the project due to age.

D. CODES AND STANDARDS

1. Applicable New York State Codes and referenced standards such as the ASME A17.1 Elevator Safety Code and the A18.1 Code for Platform Lifts must be recognized early in the design stage. Other reference standards including NFPA 70 (National Electrical Code) NFPA 72 (National Fire Alarm and Signaling Code) and NFPA 13 (Standard for the Installation of Sprinkler Systems) are critical to project success.

2. Elevator equipment must be inspected and accepted by a Qualified Elevator Inspector (QEI) in accordance with the ASME A17.1 Code. This can be an OGS employee, the Design Consultant, or a 3rd party. The selection should be clearly noted in Part 3 Execution of section 140120.

E. [bookmark: _GoBack]QA/QC FOR THE PROJECT MANAGER

1. Determine with the client if the elevator is currently covered by a maintenance contract. If present, the existing contract should be terminated following award, allowing the modernization contractor to take over the whole installation. Some agencies have expertise to include extended warranty/ maintenance service contracts to be bid along with the construction work using Bid Form 014066 in conjunction with 002214 Supplementary Instructions To Bidders – Total Bid. These contracts are a benefit to the state.
a. Maintenance/extended service contracts are part of the bid process, but are not covered by the Attachment A, are separately funded, and are administered by the client agency. 
b. The MWBE waiver process applies to the Maintenance/Extended Warranty contract. If possible, request a waiver from the MWBE office during development of the contract language. Requests for service contract waivers are not handled in the same way as requests for construction contract waivers.
c. The contract documents must also include specification section 008091 Warranty Services Agreement. 

2. Existing geared traction elevator machines in good condition can simply have the motor replaced. Unless there is evidence of poor maintenance, a cost/benefit analysis should be performed to justify full replacement.

3. Elevator code requires a Maintenance Control Plan (MCP) be provided by the contractor and turned over to the facility. This is in addition to OGS policy requiring (2) copies of OEM Manuals at project completion. Consult with the Elevator Group for MCP requirements and recommendations, or visit the NEii website for more information (National Elevator Industry, Inc).

4. Some facilities and larger campuses have remote emergency and/or standby power generation located at some distance from the elevator controllers. It is critical during design that the electrical designer investigate and confirm availability of any suggested existing path and clearly call it out on the contract documents. The consultant should be aware of any further programming requirements needed for more sophisticated systems as well as the likelihood that older ATS’s cannot be easily or readily modified. In order to avoid change orders during construction, discuss requirements with the facility and OGS field staff as early as possible in the design process.
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