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WIRING DEVICES
SECTION 16140

Leviton Manufacturing Co., Inc.
201 N Service Rd
Melville, NY 11747-3138
Phone: 1.800.323.8290
Fax: 1.800.832.9538
SECTION 16140
WIRING DEVICES
Leviton Renoir II Wall Box Dimmers, Switches & Accessories
This specification is dated  July 30, 2012. It replaces any and all previous Renoir II specifications.

This document can and should be edited to suit project requirements. Editing notes are included as HIDDEN TEXT. They can be revealed or hidden by one of the following methods:

Microsoft Word: From the pull-down menus select TOOLS, then OPTIONS. Under the tab labeled VIEW, select or deselect the HIDDEN TEXT option.

To print a copy of the specification that includes the HIDDEN TEXT, (1) Select “Print” (2) Select “Options” (3a) Check the box to print HIDDEN TEXT (3b) Uncheck the box to not print HIDDEN TEXT.
NOTE TO SPECIFIER: This product specification section specifies wall box dimmers, switches and accessories. Leviton’s Renoir II products meet all specifications herein. Include Leviton Manufacturing Co. Inc. as either sole manufacturer or in list of manufacturers.

Revise product specification section number and title to suit project requirements, specification practices, and section content (there are many types of wiring devices that can be specified in this section in addition to the Renoir II products covered in this document).

While using this specification, take note of the following:

Hypertext links are included to those organizations whose standards are referenced within the text, to assist in product selection and further research.

Optional text requiring a selection by the user is enclosed within brackets, e.g.: “Section [09000.] [_____.]"

Items requiring user input are enclosed within brackets, e.g.: “Section [_____ - ________]."

Optional paragraphs are separated by an "OR" statement: you will see the following line between these paragraphs:
**** EITHER ****
Option A
**** OR ****
Option B
PART 1 –  GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 specification Sections.

B. All contract documents and addenda.

1.1 SUMMARY

A. Section Includes:

a. Wiring devices

1) Wall box dimmers

2) Switches

3) Accessories
B. Related Sections:

NOTE TO SPECIFIER: Edit the following paragraphs to coordinate with other sections in the Project Manual.

1. Section [13845 – Relay Lighting Controls:] Switching panels
2. Section [16580 – Fluorescent Electronic Dimming Ballasts:] Ballasts controlled by wall box dimmers
3. Section [16950 – Lighting Control Devices:] Wireless Occupancy Sensors

C. Contractor responsibilities:
4. Coordinate, receive, mount, connect, and place into operation all equipment. Furnish all conduit, wire, connectors, hardware, and other incidental items necessary for the complete and properly functioning lighting system as described herein and shown on the plans.

1.2 REFERENCES

NOTE TO SPECIFIER: Standards that are not referenced elsewhere in this Section are not a required part of Article 1.3. They can be deleted.

D. American National Standards Institute/Institute of Electrical and Electronic Engineers (ANSI/IEEE) (www.ansi.org and www.ieee.org)

1. C62.41-1991 — Recommended Practice for Surge Voltages in Low-Voltage AC Power Circuits.

E. [ASTM International (ASTM) (www.astm.org)

2. D4674 -02a Standard Test Method for Accelerated Testing for Color Stability of Plastics Exposed to Indoor Fluorescent Lighting and Window-Filtered Daylight.]

F. Canadian Standards Association (CSA) (www.csa.ca).

3. CSA C22.2 # 14 Industrial Control Equipment

4. CSA C22.2 # 184 Solid-State Lighting Controls
5. CSA C22.2 # 184.1 Solid-State Dimming Controls
6. CSA C22.2 # 156 Solid-State Speed Controls
7. CSA C22.2 # 42.1-00 Cover Plates for Flush Mounted Wiring Devices

8. CSA C22.2 # 42-99 General Use Receptacles 

G. International Electrotechnical Commission (www.iec.ch).

9. (IEC) 801-2 Electrostatic Discharge Testing Standard.

10. IEC/EN 60669-2-1 Switches for household and similar fixed electrical installations - electronic switches.

H. International Organization for Standardization (ISO) (http://www.iso.org):
11. 9001:2005— Quality Management Systems.

I. [National Electrical Manufacturers Association (NEMA) (www.nema.org)

12. WD1 (R2005) - General Color Requirements for Wiring Devices.]
13. WD6 – Dimensional Specifications

J. National Fire Protection Association (NFPA) (www.nfpa.org)

14. NFPA 70: National Electrical Code (NEC), Article 100

K. Norma Official Mexicana (NOM).

15. NOM-003-SCFI Productos eléctricos - Especificaciones de seguridad (Electrical products - Safety Specifications)

B. Underwriters Laboratories, Inc. (UL) (www.ul.com):

NOTE TO SPECIFIER: UL 508 is an important safety standard that Underwriters Laboratories uses to independently evaluate, test and List Industrial Control Equipment, including dimmer panels. UL 508 listed products will fail safely in the event that the output terminals to the load are short-circuited.
1. 508 (1999) - Standard for Industrial Control Equipment.

NOTE TO SPECIFIER: UL 1472 is the Underwriters Laboratories Standard for Safety of Solid State Dimming Controls. It defines limits on the amount of DC voltage a dimmer can deliver to a magnetic ballast or transformer. UL Listed wall box dimmers will not overheat the transformer.

2. 1472 (1996) - Solid-State Dimming Controls.

NOTE TO SPECIFIER: UL 924 is the UL Standard for Safety for Emergency Lighting and Power Equipment. It ensures that the lighting system will meet safety requirements in emergency situations.

3. 924 (2003) - Emergency Lighting and Power Equipment

NOTE TO SPECIFIER: UL 20 is the UL Standard for mechanical switches to control general purpose electrical load. This test is for switches only and not dimmers. If a semiconductor is used in the switching of the load, then product is listed under UL 1472.

4. UL20 – Standard for Safety for General-Use Snap Switches.

NOTE TO SPECIFIER: UL 244A is the UL Safety Standard that is applied for controls not covered by UL20, UL1472, or UL1917.

5. UL244A – Standard for Solid-state Controls for Appliances.

NOTE TO SPECIFIER: UL 498 is the UL Safety Standard for line cord products and wall mounted receptacles.
6. UL498 – Standard for Attachment Plugs and Receptacles.
NOTE TO SPECIFIER: UL 508 is the UL Standard for Safety for Industrial Control Equipment that Underwriters Laboratories uses to independently evaluate, test and list dimmer panels. The limited short circuit test required by this standard tests that the product fails safely in the event that the output terminals to the load are short-circuited. This is an important safety test.
7. UL508 (1999) - Standard for Industrial Control Equipment.

NOTE TO SPECIFIER: UL 514 is the UL Standard is the requirement for decorative wall plates used on dimmers, switches, and receptacles.
8. UL514C – Standard for Non-metallic Outlet Boxes, Flush Device Boxes, and Covers.

NOTE TO SPECIFIER: UL 1917 is the UL Standard for Safety for a device controlling a fan motor load. It is used for fully variable (semiconductor based) controls and quiet (capacitive) controls.

9. UL1917 – Standard for Solid-State Fan Speed Controls

NOTE TO SPECIFIER: ASHRAE 90.1 specifies that qualifying products withstand voltage surges of up to 6000V and 3000V as described in ANSI/IEEE C63.41-1980

L. American Society of Heating, Refrigerating and Air-Conditioning (ASHRAE)

10. ASHRAE 90.1

M. California Energy Commission (CEC)

11. Title 24

1.3 SYSTEM DESCRIPTION

A. Wall box mounted dimmers, switches, and fan-speed controls; screwless, seamless wall plates.
1.2 SUBMITTALS

NOTE TO SPECIFIER: Edit the following to coordinate with other sections in the Project Manual.

B. Submit under provisions of Section [01330] and in accordance with Conditions of the Contract.

A. Bill of Materials: Complete list of all parts needed to fully install selected system components.

B. Specification Conformance Document: Indicate whether the submitted equipment:

1. Meets specification exactly as stated.

2. Meets specification via an alternate means and indicate the specific methodology used.

***OR***

C. Product Certificates: Signed by manufacturers of equipment certifying that products furnished comply with specified requirements.

D. Shop Drawings

1. Manufacturer's wiring and installation information for wired devices and wall plate kits.
E. Product Data

2. Product data sheets with performance specifications demonstrating compliance with specified requirements.

1.3 Closeout Submittals

A. To be provided within two weeks following system turn-on.

1. Warranty documents specified herein.
2. Three sets of operation and maintenance manuals.
a. Electronic format to be available on Lighting Control System manufacturer website

NOTE TO SPECIFIER: Leviton LMS has enhanced startup documentation available for purchase: the fee includes completion of the documentation by a Leviton LMS Company Service Representative during the startup of the Leviton LMS lighting control system. This documentation defines the functional test procedures used for onsite testing of the Leviton LMS equipment, and describes the results of the tests. A copy of this documentation will be delivered after startup completion.
Retain the paragraph below if this enhanced documentation from the Lighting Control System Manufacturer is desired to meet project requirements.
b. System startup information

c. Installation guide

d. Setup and programming guide

C. [Sustainable Design Closeout Documentation (LSC-LEED-DOC)]
1. [Lighting Control System Manufacturer to provide LEED commissioning documentation that:

a. details the start-up process and procedures,

b. describes any tests performed on site, and
c. lists all test results.]

1.4 QUALITY ASSURANCE

NOTE TO SPECIFIER: Edit the following to indicate the minimum level of experience required by architectural lighting control manufacturers.
NOTE TO SPECIFIER: The following applies to all components covered herein.
A. Manufacturer Requirements

1. Continuously engaged in the manufacture of architectural lighting controls and relays for no less than ten years.

As specified in Article 1.7, Paragraph A.2, Leviton Manufacturing provides telephone technical support by factory personnel 24 hours a day, 7 days a week. Answering services can add to frustration and delay the resolution of any problems or issues. Manufacturers who do not offer factory-direct technical support on a 24/7 basis can cause delays and cost overruns on the projects, and should not be acceptable.

2. Provide factory-direct technical support hotline 24 hours per day, 7 days per week.

3. Maintain a quality system that is registered to the ISO 9001:2005 Quality Standard.

B. Wiring devices and wall box lighting controls:

1. Listed by [CE] [CSA] [NOM] [UL] specifically for the required loads, or certified by recognized independent testing organizations that test to [CE] [CSA] [NOM] [UL] standards.

C. Installer Qualifications

1. Experienced in performing the work of this section
2. Has specialized in installation of work similar to that required for this project.
NOTE TO SPECIFIER: Paragraph E below assures continued effective service and warranty support for the Owner.

D. Source Limitations

1. To assure compatibility, provide all dimmers, switches, and fan-speed controls, tested, manufactured, warranted, and by a single manufacturer with complete responsibility for all lighting controls and accessories specified in this Section, in Division 13 Section “Lighting Controls,” and in Division 16 Section “Relay Lighting Controls.” The use of subcontracted component assemblers is not acceptable.
1.5 DELIVERY, STORAGE & HANDLING

A. General: Comply with Division 1 Product Requirements Sections.

B. Ordering: Comply with manufacturer’s ordering instructions and lead-time requirements to avoid construction delays.

C. Delivery

1. Deliver materials in manufacturer’s original, unopened, undamaged packages with intact identification labels.
2. Deliver to other trades in a timely manner.
NOTE TO SPECIFIER: Coordinate Article below with Environmental Specifications sections.
D. Storage and Protection: Store materials away from exposure to harmful weather conditions and at temperature and humidity conditions recommended by manufacturer.

NOTE TO SPECIFIER: Coordinate Article below with Conditions of the Contract and with Division 1 Closeout Submittals (Warranty) Section.
1.6 PROJECT CONDITIONS

NOTE TO SPECIFIER: Typical dimming equipment is rated for 40 degrees C (104 degrees F). This is the maximum ambient temperature that can exist while the dimming equipment is operating at full load conditions. The following statement ensures that the operating equipment is designed to operate at worst case environmental conditions without affecting product life.

A. Do not install equipment until the following conditions can be maintained in spaces to receive equipment:

1. Ambient temperature: 0° to 40° C (32° to 104° F).

2. Relative humidity: Maximum 90 percent, non-condensing.

3. Lighting controls must be protected from dust during installation.

1.7 WARRANTY

A. Manufacturer’s Warranty

1. Warrant all equipment free of defects in materials and workmanship.

2. Warranty Period

a. Warrant all system components for 60 months from date of shipment, or five years from date of turn-on, whichever occurs first.
b. Make extended warranties available.

3. Owner’s Rights: Manufacturer’s warranty is in addition to, not a limitation of, other rights the Owner may have under contract documents.

1.8 MAINTENANCE

A. Enable the end user to order new equipment for system expansion, replacements, and spare parts.

B. Make new replacement parts available for a minimum of ten years from the date of manufacture.
As specified in Article 1.12, Paragraph C, Leviton Manufacturing provides telephone technical support by factory personnel 24 hours a day, 7 days a week. Answering services can add to frustration and delay the resolution of any problems or issues. Manufacturers who do not offer factory-direct technical support on a 24/7 basis can make it difficult or impossible for the Owner to use the facility as intended without interruption or delay, and should not be acceptable on this project.

C. Provide factory-direct technical support hotline 24 hours per day, 7 days per week.

D. Offer renewable annual service contracts, to include parts, factory labor, and annual training visits. Make service contracts available up to ten years after date of system commissioning.

PART 2 –  Products

2.1 MANUFACTURERS
*** EITHER ***
A. Acceptable Manufacturer: Leviton Manufacturing Co. Inc. — Leviton Renoir II
****OR****

B. Basis of design product: Leviton Manufacturing Co. Inc. Renoir II wallbox dimmers, switches, and accessories, or subject to compliance and prior approval with specified requirements of this section, one of the following:

1. Leviton Manufacturing Co. Inc. Renoir II wallbox dimmers, switches, and accessories
2. <<To specify an alternate manufacturer and product, insert their names here. Otherwise, delete this entire line.>>
C. Substitutions: [Not permitted.] [Permitted.]
Note to Specifier: Delete items 3 through 6 if substitutions are not permitted.

3. Show all substitutions as an add or deduct from the base bid price
a. All substitutions subject to provisions of [Section 00 26 00] [Section 01 25 00] [Section 01 62 00] [Division 1]
4. Clearly delineate all proposed substitutions as such and submit in writing for approval by the design professional a minimum of 10 working days prior to the bid date.

a. Make proposed substitutions available to all bidders.

b. Submit proposed substitutes with a review of the specification noting compliance on a line-by-line basis.
5. Prior to rough-in, provide complete engineered shop drawings, including power wiring, with deviations from the original design highlighted in an alternate color, to the engineer for review and approval.

6. By using pre-approved substitutions, the contractor accepts responsibility and associated costs for all required modifications to circuitry, devices, and wiring.

2.2 GENERAL
A. Performance requirements
1. All devices to support 120 — 277 VAC

2. Dimmers to provide full range, continuously variable control of light intensity.

As specified in Article 2.2, Paragraphs A.3 & 4, Leviton Renoir II controls are designed to minimize electromagnetic fields that can interfere with audio, video or radio signal transmission. Some dimmers and fully variable fan speed controls use a semiconductor On/Off switch that operates at the AC line frequency in order to reduce the voltage to the load by producing a “phase cut wave form.” These devices create excessively strong electromagnetic fields that can interfere with audio, video or radio transmission, and should not be acceptable on this project.
3. Controls shall not produce electromagnetic fields that interfere with audio, video, or radio signals.
4. All dimming and fully variable fan speed controls to include radio frequency interference suppression.

NOTE TO SPECIFIER: Even when dimmer is in the Off position, the semiconductors in the circuit can allow leakage current to the load. Leakage exceeding 5 milliamps may be considered unsafe. The following statement eliminates the possibility of electrical shock while servicing the load by requiring a physical disconnect in the Off position.

5. Utilize air gap off to fully disconnect the load from line supply.

6. All controls to be tested by manufacturer as follows:

a. Withstand electrostatic discharges up to 15,000 V without impairment, per IEC 801-2

b. Withstand surges of 6,000 volts, 200 amps without impairment of performance, per ANSI/IEEE C62.41

c. Withstand repeated inrush currents of 50 times operating current without reducing operational lifetime

B. Multi-way dimming

1. All devices to be capable of multi-way control, allowing traditional 3 and 4 way applications as well as advanced applications.

a. Advanced applications shall support use of up to 5 total devices, any combination of dimmers and remotes.

2. Remotes shall be capable of dimming from the remote location and shall be operationally identical to the dimmer

3. System to support applications with both multiple masters and remotes

a. Each multiple to operate independently

b. Remotes to operate all connected masters

C. Physical

1. Multi-Gang Alignment system

a. Mounting system to maintain horizontal alignment without sagging when multiple dimmers are installed under the same face plate

2. Remotes to have the same aesthetic as master dimmers

D. Dimming Performance Requirements:

NOTE TO SPECIFIER: Dimming equipment is typically rated for 40°C (104°F): the maximum ambient temperature that should exist while the dimming equipment is operating at full load. The following statement ensures that the system is designed to operate in worst-case environmental conditions without diminished product life.

1. Designed for continuous operation at rated capacity at any temperature in an ambient temperature range of 0° C (32°F) to 40° C (104°F) and 90 percent non-condensing relative humidity, without shortening design lifetime

a. Rating to include modified capacities for ganged configurations that require the removal of fins
NOTE TO SPECIFIER: Tungsten inrush, magnetic inrush, and lamp burnout expose dimming equipment to current peaks far above rated operating current due to. If it is not designed to handle these current peaks, the equipment could fail at any time.
1. Maximum current rating for Load Handling Thyristors (triacs and SCRs), Field Effect Transistors (FETs), and Isolated Gate Bipolar Transistors (IGBTs) to be at least 250% of the rated operating current

NOTE TO SPECIFIER: A surge protector is sold as an accessory to a computer purchase to protect it from lighting strikes or other voltage surges. Dimmer circuits also require surge protection. The following statement ensures that adequate surge protection is built into the dimming system.
2. Designed and tested to withstand line-side surges without performance degradation.

NOTE TO SPECIFIER: Power handling devices installed on branch circuits far away from electrical service entrance points need to survive a Category A near lightning strike without failure. The standards listed below describe only how to conduct this test: it is important to specify “without performance degradation” as the pass/fail criterion.
a. Other power handling devices to withstand surges of 6,000 volts, 200 amps per ANSI/IEEE C62.41, without degradation of performance.
NOTE TO SPECIFIER: When in the Off state, the semiconductor in a dimmer circuit can allow current leakage to the load, which can result in an electrical shock. It is common for this leakage current to exceed the UL limit for a GFCI outlet (5 milliamps). A physical disconnect in the Off state eliminates current leakage and prevent electric shock when servicing the load.
3. Include a means to disconnect the load from line supply voltage for servicing.
NOTE TO SPECIFIER: When power is restored after a dropout, the lighting system should recover quickly and should automatically return to the same illumination levels that existed before the dropout.
4. Power failure memory and dimmer/relay recovery: 
When power is restored following an interruption, lights shall automatically return to the previously set levels.

NOTE TO SPECIFIER: The following paragraph is intended to minimize inrush, extend lamp life, and provide a better user experience.
a. Each dimmer to smoothly raise illumination levels to programmed settings within a programmed fade time interval after initial turn-on.

NOTE TO SPECIFIER: Improperly designed products provide stepped, not continuous, lighting control.
b. Control all light sources in a smooth and continuous fashion without visible steps.
NOTE TO SPECIFIER: Lighting sources such as fluorescent and incandescent lamps operate within different power ranges from minimum to maximum. Dimmers with too narrow a control range will not provide the full range of illumination levels. Dimmers with too broad a control range will overshoot some light sources: changing the dimmer’s output level will not produce any change in illumination. Dimmers must be flexible enough to compensate for these different load types.
c. Each dimmer to have the following assignable load types with corresponding dimming curves and ranges:

1) Incandescent

2) Magnetic Low Voltage

a) Contain circuitry designed to control and provide a symmetrical AC waveform to input of MLV transformers per UL 1472, Section 5.11

NOTE TO SPECIFIER: MLV transformers are available with both high (inductive; PF ≤ 1) and low power factors (Resistive, PF < 1). Only resistive transformers whose power factor is close to 1 are suitable for dimming. Applying a dimming control signal to a high power factor transformer can damage both the transformer and dimmer, and interfere with other equipment by introducing noise into the building’s electrical supply.
b) UL listed for use with normal (low) power factor magnetic transformers

3) Forward-Phase-Compatible Electronic Low Voltage

4) Two-Wire Fluorescent Ballasts

NOTE TO SPECIFIER: Electronic transformer technology is continually evolving. At this time Leviton Manufacturing Co. does not recommend any electronic neon transformers for dimming applications. Leviton continues to evaluate products as they become available on the market. Please consult with your Leviton representative for the latest technologies.

5) Neon

6) Cold Cathode

NOTE TO SPECIFIER: Electronic transformers can be damaged and / or produce audible noise issues if controlled by improper dimming wave forms. Most electronic transformers require a reverse phase control wave form. Transformer manufacturers should be able to provide detailed information on dimming requirements.

For products which do not have a reverse phase control dimmer available, a solution for dimming ELV transformers needs to be provided. This may require the addition of a choke or de-buzzing coil to meet transformer requirements.

7) Electronic Low Voltage Transformers

a) If supported by transformer manufacturer: do not use forward phase control unless recommended by transformer manufacturer

d. Load types to be assignable per circuit.

e. Load types to be field-configurable.

NOTE TO SPECIFIER: Variations among lamp and fixture designs may require fine-tuning the dimming curves. The following statement ensures that the system allows these adjustments. This statement also allows facility personnel to manage illumination levels in accordance with energy savings goals and plans.
f. Minimum and maximum light levels to be adjustable on circuit-by-circuit basis.
NOTE TO SPECIFIER: Circuit cutoff level adjustment is critical as it allows the installer to eliminate improper load behavior at low light level, ex: flickering, flashing, and strobing, due to under-voltage at the lamp itself. Cutoff allows you to raise or lower the bottom point of the dimming curve allowing the best possible dimming performance and greatest dynamic range.

g. Cutoff light levels to be adjustable on circuit-by-circuit basis.
NOTE TO SPECIFIER: Dimming equipment must maintain constant light levels in the presence of electrical line noise.

h. Provide real-time cycle-by-cycle compensation for incoming line voltage variations.

1) change in RMS voltage per cycle to be less than ±2 percent
2) filter dynamic harmonics

3) filter RFI (radio and television interference) and line noise
NOTE TO SPECIFIER: Refer to Section [16580] for fluorescent electronic dimming ballast specifications and performance.
5. Fluorescent Dimming Ballast dimmers to provide direct control of ballasts up to the ballast manufacturer’s rating

a. Provide voltage compensation

NOTE TO SPECIFIER: Control of 120V, 277V, and/or 220/240V electronic digital fluorescent dimming ballasts requires both a switching circuit to power the ballast and a low voltage control circuit for intensity information as well as the ability to address and program and to assign zones and sensors. With integral digital ballast control output, no additional power interfaces are required to combine power and control outputs. Retain the following section if your project requires direct control of fluorescent ballasts. (IEC 60929 is a standard that defines a specific method for 0 — 10V analog control. It applies to electronic fluorescent ballast, LED drivers, low-voltage-controlled neon and other other low voltage lighting equipment.
6. Low voltage dimmers to be capable of being linked to a single zone line voltage relay

a. Use of external interfaces or control devices is not acceptable

7. Low voltage dimmer modules to provide a Class II isolated 0 — 10V output conforming to IEC 60929

a. Sink current via IEC 60929
E. Remote Dimming Modules for high power loads

1. Provide high power modules and remote dimming modules as indicated on the drawings

a. Provide both high power and dimmers from a single source

b. High power modules for control of incandescent, magnetic low voltage, electronic low voltage, fluorescent, and neon/cold cathode loads to be listed to UL 508

c. High power modules for control of fan speed to be listed to UL 1917 & CSA C22.2 #156

d. Switches to be listed to UL 20, UL 508, UL1472 and CSA C22.2 #14

2. Power packs, power extenders, or remote dimming modules shall not be required for any load type or capacity

F. Wall Box Switches
1. Mechanical Switches

2. Wall Plates
a. Listed to UL 514C, CSA C22.2 #42.1-00
b. Include adapter plate for device alignment and attachment of wall plate
G. Wall Box Dimmers with Linear Sliders

1. Load-Specific Requirements:

a. Incandescent dimmers

1) Max output to be at least 95 percent of line voltage

2) Compensate for common line variations to provide flicker-free dimming

3) Provide 3-way control preset from the dimmer that overrides other 3-way switches connected to the circuit

4) Provide multi-location control of 3-way circuits [with other Leviton Renoir II dimmers]

b. Magnetic Low Voltage (MLV) transformer dimmers

1) Max output to be at least 95 percent of line voltage

2) Provide 3-way control preset from the dimmer that overrides other 3-way switches connected to the circuit

c. Solid-State Electronic Low Voltage (ELV) Transformer Dimmer
1) Max output to be at least 92 percent of line voltage

2) Compensate for common line variations to provide flicker-free dimming

d. Neon Cold Cathode Dimmers for magnetic ballasts
1) Max output to be at least 95 percent of line voltage

2) Provide minimum output trim adjustment for neon and cold-cathode transformers

e. Fan Speed Controls

1) Provide fully variable control of paddle fans, ventilation fans and exhaust fans

2) Quiet controls to provide single pole control of one paddle fan

2.3 COMPONENTS

A. Preset Slide – Thin Heat Sink

1. List Models & Cat Numbers Here
B. Preset Slide – Standard Heat Sink
1. List Models & Cat Numbers Here

C. Rotary – Standard Heat Sink
1. List Models & Cat Numbers Here

PART 2 –  EXECUTION

2.1 INSTALLATION

A. Coordinate, receive, mount, connect, and [place into operation] all equipment.

B. Install equipment in accordance with manufacturer’s installation instructions.

1. Install dimmer racks in locations where audible noise is acceptable.

2. Use only with 75° C (167° F) copper wire at 75% ampacity.
C. Provide complete installation of system in accordance with Contract Documents.

D. Maintain performance criteria stated by the manufacturer without defects, damage, or failure.
E. Provide equipment at locations and in quantities indicated on Drawings

1. Provide any additional equipment required to provide control intent.

NOTE TO SPECIFIER: Contractor places equipment into operation unless factory commissioning is specified.
F. Furnish all conduit, wire, connectors, hardware, and other incidental items necessary for a properly functioning lighting control and relay system as described herein and shown on the plans. The Electrical Contractor shall maintain performance criteria stated by the manufacturer without defects, damage, or failure.
G. Comply with manufacturer’s product data, including shop drawings, technical bulletins, product catalog installation instructions, and product carton instructions for installation.

H. Test that all branch load circuits are operational before connecting loads to system load terminals, and then de-energize all circuits before installation.

I. DO NOT apply power to the dimming system during construction and prior to turn-on unless specifically authorized by written instructions from the manufacturer.
NOTE TO SPECIFIER: Delete the following item if factory commissioning is required. If the contractor should include switch programming as part of the installation, delete any switch types that are not included in the project (if both analog low-voltage and digital switches are included, you will delete all brackets in the following item).
J. [Programming: Program [low-voltage] [and] [digital switch] functionality at the control panel.]
K. Furnish information as to the exact brand, type, and model number of the fluorescent dimming ballasts being used in the fixtures on this project to the dimming manufacturer.

1. Failure to inform dimmer manufacturer terminates all responsibility for system compatibility with the ballasts on job site.

L. Wire networks with 2000 feet (600 meters) total run length: verify run lengths prior to installation.

1. No splices. No exceptions.

2. Provide field installation reports verifying that cable installations are operational and compliant with standard.

M. Notify the Lighting Control System Supplier that the system is ready for testing.

1. Provide notification a minimum of thirty (30) days prior to the date for testing.

2.2 SITE VERIFICATION

A. Verify that wiring conditions, which have been previously installed under other sections or at a previous time, are acceptable for product installation in accordance with manufacturer’s instructions.

2.3 FIELD MEASUREMENTS

A. Take field measurements
B. Coordinate the physical size of all equipment with the architectural requirements of the spaces into which they are to be installed.

2.4 INSPECTION

A. Inspect all material included in this contract prior to installation.

B. Notify Manufacturer of unacceptable material prior to installation.

2.5 SITE PROTECTION

A. Contractor shall protect installed product and finished surfaces from damage during all phases of installation including storage, preparation, testing, and cleanup.

B. Provide factory-direct technical support hotline 24 hours per day, 7 days per week.

C. Offer renewable annual service contracts, to include parts, factory labor, and annual training visits. Make service contracts available up to ten years after date of system commissioning.

END OF SECTION
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