[image: image1.wmf]
                   Specs











    Dimming Controls      16570


Leviton Lighting Control Division

20497 SW Teton Avenue

Tualatin, OR, 97062

Phone: 1-800-996-2276

Fax: 1-503-404-5600

SECTION 16570

dimming Controls

(modular dimming systems) 

1.1 

RELATED DOCUMENTS


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

1.2 

SUMMARY

A
The Electrical Contractors, as part of the work of this section, shall coordinate, receive, mount, connect, and place into operation all equipment.  The electrical contractor shall furnish all conduit, wire, connectors, hardware, and other incidental items necessary for the complete and properly functioning lighting control and dimming system as described herein and shown on the plans.

B
This section includes the following:


1
General specification for a dimming and control system.


2
Specifications for four different control systems


3
specifications for three different dimmer systems


4
Installation and Checkout of equipment on job site.

1.3

 MANUFACTURERS REQUIREMENTS

A
The equipment herein specified is manufactured by Leviton Lighting Controls Division, Tualatin Oregon (503)-404-5500 and shall serve to indicate the quality of equipment required.  Base bid shall be for equipment by Leviton Lighting Controls Division.  If alternate equipment is proposed, it shall be shown as an add or deduct from the base bid price and shall be subject to approval.

B
Other manufacturers who wish to bid must submit a complete bill of materials and company information listing qualifications and experience to the Architect ten working days prior to bid date for permission to bid.  All manufactures must comply with the specifications herein in every detail.

1.4

 MANUFACTURERS SERVICES

A
Shop Drawings:  Shop Drawings shall be submitted for approval within 30 days after receipt of contract.  No fabrication of equipment is to proceed prior to approval of these drawings.  Submittal package shall contain:

1
A complete bill of material

2
Sets of catalog cuts for standard equipment

3
Sets of shop drawings detailing all mechanical and electrical equipment including one line diagrams, wire counts, internal wiring, and physical dimensions of each item.  Marked up catalog cuts are unacceptable.

B
Jobsite Checkout: Upon completion of all contractors wiring, and after all fixtures are installed and lamped, the contractor shall request the services of a factory representative to completely check out the system prior to energizing the system.  At the time of checkout and testing, the owner’s representative shall be thoroughly instructed in the proper operation of the system.

C
Documentation: Two complete sets of as built drawings shall ship with the equipment when it leaves the factory, along with operations and maintenance manuals for the dimmer system.

D
Ballasts: It shall be the responsibility of the installing contractor to insure that any fluorescent dimming ballast supplied are compatible with the dimming equipment being furnished on this project.

E
Installation Instructions: Installing contractor shall follow manufacturer’s installation instructions

F
Operation and Maintenance Instructions. Within two weeks after system turn-on is completed, the manufacturer shall provide three sets operations and maintenance manuals along with a copy of written warranty.

1.5

QUALITY ASSURANCE


A
Source Limitations:  Obtain dimming controls from a single source with total responsibility for compatibility of lighting control system components specified in this Section, in division 13 Section “Lighting Controls” and in Division 16 section “Lighting Control Devices”.

B
Performance Testing Requirements

1
All equipment shall be 100% tested as a complete system.  Sample testing is not acceptable.

C
Code Requirements

1
All system components shall be UL listed and so labeled when delivered to job site.

2
Building Codes: All specified dimmers and scene controllers shall comply with the National Electrical Code. All units shall also comply with applicable, local building codes.

D
Installer Qualifications: Installer shall be one who is experienced in performing the work of this section, and who has specialized in installation of work similar to that required for this project. 

E
Source Limitations: To assure compatibility, obtain dimming systems and controls from a single source with complete responsibility over all lighting systems and controls, including accessory products.

F
Manufacturer Requirements

1
Experience: The manufacturer will be one who has been continuously engaged in the manufacture of architectural lighting controls and dimmers for no less than ten years.

2
Testing: Manufacturer shall assemble all dimmers into dimmer cabinets and complete all internal wiring at the factory, prior to shipment. Testing shall be done as a complete, powered system: all dimmers shall be simultaneously connected to load banks, and all control stations shall be connected to the dimmer cabinet(s). Testing shall include exercising all functions such as take control, transferring, mastering, fading, or other special control provisions for each control and control station included in the system.  

1.6

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: Materials must be delivered, in a timely manner to other trades.

D
Storage and Protection: Store materials away from exposure to harmful weather conditions and at temperature and humidity conditions recommended by manufacturer.

1.7

WARRANTY

A
Manufacturer’s Warranty: All equipment shall be warranted free of defects in materials and workmanship.

B
Warranty Period: 26 months from date of shipment or two years from date of turn-on, whichever occurs first

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


2.0

DIMMER CABINET

A
The dimming modules shall be 100% solid state electronic employing U.L. Recognized line isolated Silicon Controlled Rectifiers (SCR) as power handling devices.  SCR power devices shall have a single cycle surge rating of 600 amps or greater.  Dimmers using Triac Thyristors, or special bypass jumpers for system installation are not acceptable.

B.
The Silicon Controlled Rectifiers (SCR’s), along with the filter inductor and control circuit, shall be mounted in modular fully plug in dimming units.  The dimmer module shall consist of an extruded aluminum chassis with cooling fins.  Each module shall be modular plug in design requiring no bolting or unbolting of electrical connections to remove or replace a module.

C.
Each dimmer power module shall incorporate on its face a circuit breaker and a bypass switch for each dimmer.  The circuit breaker shall be a fully magnetic type whose trip point is not sensitive to ambient temperatures.  The bypass switch shall be shipped in the closed position so that at turn on no electronic components within the dimmer can be harmed should the load accidentally be wired as a shorted circuit.  After all loads are checked, the switches are put into the “normal” opened condition and the dimmer functions normally.  This switch can also be used to operate certain circuits as work lights prior to having any controls connected to the System.  The switches serve the owner as a means to get lights on should the control electronics fail.

D
Dimmer control circuitry shall be contained on a printed circuit card.  Control cards shall be of U. L. Listed fire retardant epoxy glass material.  Control cards shall employ opto isolating devices to isolate line voltages from control voltage via a light path.  Dimmer modules shall require no adjustments and shall not contain any means to make adjustments.

E.
The dimmer power circuit shall contain a high inductance toroidal filter choke to minimize radio frequency interference (RFI) and reduce filament noise.  Filter chokes shall have a minimum rise time of 350 microseconds from 0% to 90% measured under full load at 90 degree conduction angle.  Filter chokes shall be securely mounted and adequately ventilated.

F.
  Dimmer efficiency shall be 98% at full output and full load.

G.
  Dimmer control voltage shall be 0 to 10 volts DC.

H.
  All dimmer modules shall be U.L. Listed to control the lighting loads connected to it.

I.
  All dimmer types shall be available in 20 ampere capacity ratings to control incandescent, quartz halogen, tungsten, step down transformers, neon, cold cathode, fluorescent dimmer ballasts using zero to +10 volt DC control, fluorescent ballasts using two wire line voltage control, and dimmer ballasts requiring three wire control (switched hot, dimmed hot, and neutral).  Breakers shall be rated not less than 10,000 AIC at 120 volts.

J
DIMMER MODULE TYPES: Each system may require one or more types of dimmers and/or non-dims.  Provide the quantity and capacity of the following dimmers types as shown on the drawings or in dimmer schedules.  

1
INCANDESCENT DIMMERS: Incandescent dimmers shall be available to operate tungsten lamps including quartz and halogen varieties at 120 volts.  Dimming range shall be from 0% to 100%.  All lighting intensity changes shall be instantaneous in response to control changes.  Dimming shall be visually smooth without flicker or stepping.

2.
LOW VOLTAGE DIMMERS (same as Incandescent dimmers above).  The standard incandescent dimmer above shall be designed to also drive the primary feed to step down transformers for low voltage lighting.  When calculating the total load on a low voltage dimmer, the transformer losses shall be added to the actual lamp load.  This dimmer also shall be able to drive 120 volt incandescent lamps.  Dimming range shall be from 0% to 100%.  All lighting intensity changes shall be instantaneous in response to control changes.  Dimming shall be visually smooth without flicker or stepping.

3.
FLUORESCENT DIMMERS: There are several types of solid state dimmer ballasts, and they differ considerably in their means of control.  The incandescent dimmer in (A.) above shall also be designed to drive several types of fluorescent dimmer ballasts.  The unique control circuitry driving the dimmers shall enable this versatility.  The same standard incandescent dimmer shall receive different control signals depending on the type of fluorescent dimmer ballast being driven.  

With no change to the dimmer module it shall be capable of driving fluorescent dimmer ballasts that require a control signal varying between zero and plus ten volts DC, by programming any particular dimmer position within the cabinet.  A simple command to the control board allows the dimmer module to operate as an on/off switch and the correct zero to plus ten volt control signal it taken from terminals provided on the control card.  

To operate a fluorescent dimmer module using two wire power line control (similar to the Advance Mark X Dimmer Ballasts), the control card shall be programmable to provide the proper low limit setting for the ballast, and to allow the dimmer to also function as an on/off switch for the fluorescent ballast.  This programming capability shall be built into the system.  

There shall be available a fluorescent dimming module designed to drive fluorescent dimming ballasts that require three wires for control (a switched line output, a line voltage dimmed output, and neutral wire).  Like the incandescent dimmer it contains an input circuit breaker of 20 ampere capacity, a bypass switch, but an additional power out wire is provided for the required switched line.  The control card shall be capable of being set for the required low limit of the output voltage that is required for this type of ballast.

The dimming range for the fluorescent dimming system for all ballast types shall be from full intensity to the lowest level allowed by the ballasts.  Field wiring for the ballasts shall be as shown on the ballast manufacturers’ literature.

The control system for the fluorescent dimming shall be integrated with other dimming controls for the room.  The controls for fluorescent dimming shall be identical to controls for other types of dimmers in this system.

Because of differences in the control characteristics of different fluorescent dimmer ballasts it is imperative that the specified ballast be used.  It is also imperative that the dimmer system manufacturer is made aware of the exact dimmer ballast being used to assure that the dimmer system is properly set up and programmed for that particular type of dimming ballast.  It shall be the responsibility of the Electrical Contractor to 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.  Failure to do so shall release the dimmer manufacturer of any responsibility for system compatibility with the ballasts on job site.

4. NEON/COLD CATHODE DIMMERS (Same as incandescent dimmer “A” above).  The standard incandescent dimmer is designed to drive the primary of a step up or step down transformer; therefore it is quite suitable to drive a neon or cold cathode load.  The Neon or Cold Cathode step up transformer used to operate the neon or cold cathode lamps must be of the “Low Power Factor” type.  It should also be sized to have a minimum output voltage 125% greater than usually needed for the Neon or Cold Cathode tubing length and size being used. Lamps shall be pumped down to maximum vacuum and purged to remove all impurities to insure good dimming range. The installer of the Neon or Cold Cathode tubing shall note that the secondary wiring runs must be kept very short so that corona losses do not limit the dimming range. All lighting intensity changes shall be executed instantaneously.

5. UNIVERSAL DIMMERS (incorporates all the features of J1-4 in a dual module package). 
3.2
ACCEPTABLE MANUFACTURER

A. Leviton Manufacturing Company a2000 modular dimming system

B. Equivalent manufacturers: Manufacturers meeting the requirements above may be considered subject to prior approval, as specified in section 1.3B

4.0

EXECUTION 

A
Site Verification: 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.

B
Field Measurements: The electrical contractor shall be responsible for field measurements and coordinating the physical size of all equipment with the architectural requirements of the spaces into which they are to be installed.

C
Inspection: Inspect all material included in this contract prior to installation. Manufacturer shall be notified of unacceptable material prior to installation.

4.1

INSTALLATION

A
The Electrical Contractor, as part of the work of this section, shall coordinate, receive, mount, connect, and place into operation all equipment. The Electrical Contractor shall furnish all conduit, wire, connectors, hardware, and other incidental items necessary for properly functioning lighting control and dimming as described herein and shown on the plans. The Electrical Contractor shall maintain performance criteria stated by manufacturer without defects, damage, or failure. 

B
Compliance: Contractor shall comply with manufacturer’s product data, including shop drawings, technical bulletins, product catalog installation instructions, and product carton instructions for installation.

C
Circuit Testing: The contractor shall test that all branch load circuits are operational before connecting loads to dimmer system load terminals, and then de-energize all circuits before installation.

D
Application of Power: Power shall not be applied to the dimming system during construction and prior to turn-on unless specifically authorized by written instructions from the manufacturer.

4.2  

TESTING

A
Notification: Upon completion of the installation, the contractor shall notify the dimming system manufacturer that the system is available for formal checkout. Notification shall be given in writing a minimum of 18 days prior to the time factory-trained personnel are required on site. Manufacturer shall have the option to waive formal turn-on.

B
Turn-On: Upon completion of all line, load and interconnection wiring, and after all fixtures are installed and lamped, Manufacturer’s Rep or, if waived, Contractor shall completely check the installation prior to energizing the system. Each installed dimmer system shall be tested for each level of brightness, proper ON/OFF operations, and proper LED illumination. Each installed control panel shall be tested with each scene: verifying that each dimmer-controlled fixture adjusts to the selected scene and that all scene-controller LED’s illuminate properly. If hand-held remote control scene controller is specified and furnished, all operations shall be similarly tested.

C
At the time of checkout and testing, the owner’s representative shall be thoroughly instructed in the proper operation of the system.

4.3  

SITE PROTECTION

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

END OF SECTION
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