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SECTION 16555
THEATRICAL DIMMING CONTROLS
Leviton i Series Quad 48 Dimmer Racks
This specification is dated May 1, 2011. It replaces any and all previous i Series Quad 48 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:

To display hidden text in Word 2010 documents: Click the File tab. The Backstage view appears. Under Help, click Options. The Options dialog appears. Click Display and select Hidden Text.
To print hidden text in Word 2010 documents: Click the Microsoft Word button. Then click the Word tab. Then click the Options button. The Word Options dialog opens. Click the Display tab in the left pane. Check the Print hidden text checkbox under Printing Options in the right pane of the Word Options dialog.
In older versions of 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 dimmer racks with a software interface that can integrate with networked control systems operating on DMX512 protocols. Leviton’s i Series Quad 48 Dimmer Racks 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.

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.

NOTE TO SPECIFIER: i Series Quad 48 panels are programmed from the control module for interface with external analog or digitally networked devices. Options include the DMX512 protocol along with 0 — 10 VDC analog signals. Any network controllers, external analog controllers and theatrical lighting fixtures used on your project will also be specified in this section. Leviton publishes complete system specifications for i Series Quad 48 Dimmer Racks, with both CSI Masterformat 2004 and 1995 section numbering for Theatrical Lighting Controls and Central Dimming Controls.
1.2 SUMMARY

A. Section Includes:

1. Theatrical dimming control rack[s].

B. Related Sections:

NOTE TO SPECIFIER: Edit the following paragraphs to coordinate with other sections in the Project Manual. i Series Quad 48 dimmer panels are optionally available from the factory with an attached relay panel.
a) Section [13845 – Relay Lighting Controls:] Switching panels.

b) Section [16140 - Wiring Devices/Lighting Controls.] 

c) Section [16580 - Ballasts:] Fluorescent lighting ballasts controlled by Dimming Control System.

C. Contractor responsibilities:
a) 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 relay lighting control system as described herein and shown on the plans.

1.3 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.

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

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

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

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

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

a) CSA C22.2 # 14 Industrial Control Equipment

b) CSA C22.2 # 184 Solid-State Lighting Controls

c) CSA C22.2 # 156 Solid-State Speed Controls

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

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

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

E. International Organization for Standardization (ISO) (www.iso.ch):
a) 9001:2000 — Quality Management Systems.

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

a) WD1 (R2005) - General Color Requirements for Wiring Devices.]

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

a) NFPA 70: National Electrical Code (NEC), Article 100
H. Norma Official Mexicana (NOM).

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

b) 489 (2002) - Molded-Case Circuit Breakers, Molded-Case Switches, and Circuit-Breaker Enclosures.

I. 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.
c) 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.

d) 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.

e) 924 (2003) - Emergency Lighting and Power Equipment

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

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

a) ASHRAE 90.1

K. California Energy Commission (CEC)

a) Title 24

1.4 SUBMITTALS

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

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

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

C. 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***

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

E. Shop Drawings

1. To be prepared by competent draftspersons specifically for this project

a. Generic drawings are not acceptable.

2. Submit for approval within 30 days following receipt of contract

a. Approval is required prior to equipment fabrication

3. Detail all mechanical and electrical equipment, including:

a. Load schedule indicating: 
i) For each circuit:

a) actual connected load
b) load type
c) voltage
d) capacity

e) phase
ii) Circuit numbers and their respective control zones
iii) Circuits having emergency priority.

b. Separate system wiring riser diagrams for each and every system showing each major item of equipment and connections.
c. Device termination diagrams

d. System programming information including zones and schedules.

e. Sound data including results of operational tests of central dimming controls.

F. Product Data: Product data sheets with performance specifications demonstrating compliance with specified requirements.

G. Installation Instructions: Manufacturer’s installation instructions.
H. Field Test Reports: Indicate and interpret test results for tests specified in Part 3.
I. Maintenance Data

1. Include record of Owner’s equipment-programming option decisions.

1.5 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.
3. Two complete sets of as-built drawings
1.6 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.

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 9001:2000 Quality Standard.

B. Theatrical dimming control system components:

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.

2. Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction.

NOTE TO SPECIFIER: The following paragraph ensures that the system will withstand most lightning strikes.

3. Comply with ASHRAE 90.1

4. Comply with CEC Title 24

NOTE TO SPECIFIER: Electrostatic Discharge (ESD) testing is done according to the IEC 801-2 standard (human body model). This testing is completed on all user accessible points such as terminal blocks, buttons, and control inputs.

5. Designed and tested to withstand electrostatic discharges up to 15,000 V without damage or memory loss per IEC 801-2.
6. Designed and tested to withstand voltage surges up to 6000V and current surges up to 3000A per ANSI/IEEE standard 62.41-1980
7. Designed and tested to carry a short-circuit current rating of 100,000 RMS amps symmetrical 
a. When listed dimmer modules are installed and the racks are not modified
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, obtain all system components from a single source 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.
1.7 products installed but not furnished under this section

NOTE TO SPECIFIER: Fluorescent ballasts can use different technologies for dimming, including 0 — 10 VDC, two-wire (power and control on the same wire pair) and three-wire (dimmed and switched AC power wires, plus neutral). Dimmer modules must be configured for the specific ballast type they are controlling: otherwise the ballast can be damaged.
A. Ballasts

1. Any fluorescent ballasts supplied to be compatible with the equipment being furnished on this project.

NOTE TO SPECIFIER: For maximum lamp life, lamp manufacturers recommend their fluorescent lamps should be operated at full brightness for a minimum or 100 hours before dimming is permitted. For best results, lamp brands and types should not be intermixed on a circuit

B. All conduit, wire, connectors, hardware, and other incidental items necessary for the complete and properly functioning central dimming control systems described herein and shown on the plans.
NOTE TO SPECIFIER: Use of Leviton-approved wire for all digital low voltage wiring runs is required. We strongly recommend Belden 9829, Belden 8102 or Belden 9729 for Luma-Net® wire runs.
1.8 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.
1.9 PROJECT CONDITIONS

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 control system must be protected from dust during installation.

1.10 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 25 months from date of shipment, or two 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.

1.11 COMMISSIONING

As specified in Article 1.11, a lighting control system requires at least one site visit for proper commissioning. If multiple site visits are required, the first ensures that the contractor is trained to install the system correctly. On the second, the factory engineer will start up the system, ensure that it is operating according to specification, and perform initial programming. The third visit is for the purposes of refining the programming, and training the owner/end user on the system.

NOTE TO SPECIFIER: Delete the commissioning option you DO NOT want in this specification.

A. Provide factory-certified field service engineer to ensure proper system installation and operation under following parameters:

1. Certified by the equipment manufacturer on the system installed.

*** EITHER ***

2. Site visit activities:

a. Verify connection of power feeds and load circuits.

b. Verify connection of controls.

c. Verify system operation control by control, circuit by circuit.

d. Obtain sign-off on system functions.

e. Demonstrate system capabilities, operation and maintenance and educate Owner’s representative on the foregoing.

*** OR ***

3. At least three site visits to accomplish the following tasks:

a. Prior to wiring

1) Review and provide installer with instructions to correct any errors in the following areas:

a) Low voltage wiring requirements

b) Separation of high and low voltage wiring runs

c) Wire labeling

d) Load schedule information

e) Switching cabinet locations and installation

f) Physical locations and network addresses of controls

g) Ethernet connectivity

h) Computer-to-network connections

i) Load circuit wiring

j) Connections to other systems and equipment

k) Placement and adjustment of Photocells

b. After system installation

1) Check and approve or provide correction instructions on the following:

a) Connections of power feeds and load circuits

b) Connections and locations of controls

c) Connections of low voltage inputs

d) Connections of the data network

2) Turn on system control processor and upload any pre-programmed system configuration

3) Verify cabinet address(es)

4) Upload pre-programmed system configuration and information to switching and/or dimming cabinets

5) Check load currents and remove bypass jumpers

6) Verify that each system control is operating to specification

7) Verify that each system circuit is operational according to specification

8) Verify that manufacturers’ interfacing equipment is operating to specification

9) Verify that any computers and software supplied by the manufacturer are performing to specifications

10) Verify that any remote WAN (Wide Area Network) connections are operating properly

11) Have an owner’s representative sign off on the above-listed system functions

c. Before project completion and hand-off

1) Demonstrate system capabilities and functions to owner’s representative

2) Train owner’s representative on the proper operation, adjustment, and maintenance of the system.

B. Notification: Upon completion of the installation, the contractor shall notify the manufacturer that the system is ready for formal checkout. Notification shall be given in writing a minimum of 21 days prior to the time factory-trained personnel are required on site. Each field installed RJ45 connection must be tested prior to system interconnection. A test report must be furnished to manufacturer prior to scheduling commissioning activity. Manufacturer shall have the option to waive formal turn-on.

C. Turn-On: Upon completion of all line, load and interconnection wiring, and after all fixtures are installed and lamped, Manufacturer’s Certified Technician shall completely check the installation prior to energizing the system. Each installed relay system shall be tested for proper ON/OFF operations, and proper LED illumination. Each installed control cabinet shall be tested verifying that each controlled load adjusts to the selected setting and that all switch LED’s illuminate properly.

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

1.12 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. Project cost overruns and delays can occur without this service. 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 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. — System: Leviton i Series Quad 48 Dimmer Rack[s]
****OR****

B. Basis of design product: Leviton Manufacturing Co. Inc. i Series Quad 48 Dimmer Rack[s] or subject to compliance and prior approval with specified requirements of this section, one of the following:

1. Leviton Manufacturing Co. Inc. i Series Quad 48 Dimmer Rack[s]
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 1 through 4 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. Dimming Performance Requirements

1. To withstand the following without interrupting operation

a. Complete dropout of line voltage for up to 10 milliseconds

b. Line surge or sag of 25% of nominal operating voltage for at least [up to?] 500 milliseconds

2. Rise Time from 10% to 90% at 90 degrees conduction angle under full load
a. 350 microseconds

2.3 [Leviton i series QUAD 48] dimmer racks
A. General Description
As specified in Article 2.1, Paragraph A, i Series Quad 48 dimmer racks offer an optional redundant control module to provide seamless backup in case of the main control module’s failure or removal from the rack. Systems without this type of redundant design are vulnerable to main control module failure, and should not be acceptable on this project.

1. Main Control Backup

a. Optional redundant control module
2. Capacity

a. 12 dimmer module slots for housing up to 48 dimmers

B. Configuration

1. Via software application running a computer

a. Connected via control module serial port or network

2. Via Hand Held Terminal

C. Physical
As specified in Article 2.1, Paragraph B, the structure of i Series Quad 48 dimmer racks is separate from the enclosure: side, rear, top and bottom panels can be easily removed without dismantling the rack. The front of the rack itself is completely open, providing unrestricted access to all line, load and control terminations. Wire guides are provided to simplify load circuit wiring. This design allows maximum freedom of access to the installer, saving labor costs for installation and maintenance. Dimmer racks without this design feature will be more costly to install and service, and should not be acceptable on this project.

1. Extruded aluminum structural members

a. Clear access to all line, load and control terminations through front of rack

2. Lockable front door
3. Finish
a. Textured black powder coat finish

As specified in Article 2.1, Paragragh C, I Series e racks can be mounted back to back or side to side, because conduit access for line and load connections is through the top and bottom of the rack. This feature minimizes the space needed to install larger systems while maintaining code-mandated clearance to adjacent walls. Systems without this design feature will require larger, more expensive equipment rooms: such systems should not be acceptable on this project.
4. Mounting of multiple panels

a. Back-to-back or side-to-side
b. Conduit access knockouts top and bottom
5. Cooling

a. Door-mounted electrostatic air filter
b. Fan cooling

As specified in Article 2.1, Paragraph D, I Series e dimmer racks are fan cooled. An electrostatic air filter in the door cleans incoming air. Both fans and the fan control unit are mounted in modular housings that are easily removed for cleaning and service. Systems without this modular design will increase the Owner’s maintenance costs and should be acceptable on this project.

6. Dual fans and fan control unit to be mounted in removable modular housings

7. Install airflow modules in all unused dimmer module slots to maintain proper rack ventilation
D. Electrical
1. Input power

a. 120 VAC nominal

b. Four-wire three-phase

c. Single-phase

d. Operating range of 90-135VAC
e. 50/60 Hz

As specified in Article 2.1, Paragraph E, I Series e dimmer racks are designed for easy and compact installation of multi-rack systems. Conduit access is through the top and / or bottom of the rack, allowing side by side or back to back mounting that conserves space in the equipment room. Systems without these design features will be more expensive to install and may require larger equipment rooms in order to maintain code-mandated clearance between the rack and adjacent walls. Such systems should not be acceptable on this project.

2. UL and CSA listing

3. Short-circuit current rating of 100,000 RMS amps symmetrical 
a. When listed dimmer modules are installed and the racks are not modified
4. Optional current-limiting fault-current fuses [Amp-Traps] to be available for other 100, 000 amp short-circuit current applications

As specified in Article 2.1, Paragraph F, i Series Quad 48 dimmer racks have a ground bus option that provide a ground wire for each load circuit. Systems that do not offer the designer this level of flexibility should not be acceptable on this project.

NOTE TO SPECIFIER: If your design requires a ground wire for each load circuit, require the contractor to install the optional ground bus in the I Series e racks. If a ground bus is not required in your system, delete the following line.
5. [Install optional ground bus to provide a ground wire for each load circuit]

6. Copper busing, line and load terminals

7. Load and line termination lugs to accept up to #4 AWG wire

8. All control wiring connections on removable screw terminals
As specified in Article 2.1, Paragraph G, I Series e dimmer racks are designed with an electronic backplane that retains all configuration, analog scenes and backup scenes or looks in non-volatile memory. This allows the control module to come online and be fully functional within 10 seconds from insertion, without any user programming. Systems that lack integral backup and do not allow the user to quickly remove and replace control modules without loosing stored programming should not be acceptable on this project.

E. Electronic Backplane

1. Retains all rack configurations, analog scenes, and backup scenes or looks in non-volatile memory
2. Enables control module to become fully functional within 10 seconds

a. No user programming required

3. Accepts multiple control modules

4. Outputs prioritized

a. Highest takes precedence

F. Panic mode

1. Hardware selectable

2. Dry contact closure terminals provided for triggering

3. Drives selected dimmers

a. If all control modules are removed from the rack, selected dimmers to go to full illumination; all other dimmers to go to zero

4. Does not affect any other control setting

G. Control Module

1. Required for operation

2. Connects to electronic backplane
a. No tools needed for installation and removal

3. Interfaces with remote control and configuration devices

a. Hand Held Terminal

b. Computer connected to control module serial port

c. Video Peripheral Controller (VPC) and monitor connected via Colornet network

4. Indicators

a. Three Voltage Present LEDs, one per phase

b. Overtemperature, active control sources, panic and diagnostics LEDs
5. 120VAC

6. UL and CSA Listed

7. Inputs for up to four dimmer data sources

a. Two DMX512/CMX

1) Opto-isolated

b. ColorNet network interface

1) Twelve (12) scenes with snapshot capability

c. User-programmable priority and mapping

1) Highest takes precedence
8. Controls

a. Online button

1) Selects active control module

b. Read Card button

c. Write Card button

9. PCMCIA memory card

a. Stores rack configuration and 99 Backup Looks
H. Hand Held Terminal
1. Accesses rack configuration, all backup scenes, real time dimmer feedback information

a. When plugged into the front of the module

b. Via remote connection

NOTE TO SPECIFIER: Multiple handheld terminals can be used simultaneously in multi-rack systems so that dimmers can be monitored and controlled system-wide. Delete the following line if you project uses only one rack.

2. [Multiple terminals to be operable simultaneously]
2.4 Dimmer Module

A. General
1. Failure of one module not to affect the operation of any other dimmer module
2. UL and CSA listed

3. To include microprocessor that controls all active functions and monitors temperature and electrical parameters of each dimmer

B. Components

1. Circuit breaker(s)

a. One per dimmer

b. Switches on face of module

2. Solid-state power switching device (SSR)
3. Filter chokes

a. One per dimmer

4. Dedicated optically isolated control signal line

5. High-speed microprocessor PCP

a. Monitors active power conditions

b. Controls firing modulation

c. Regulates output voltage

C. Indicators on module face

1. Load LED to indicate dimmer status

2. Green LED

a. Off to indicate normal operation

b. Flashing to indicate overtemperature warning

c. Yellow; illuminated to indicate dimmer at full level in Panic mode

d. Red

1) Illuminated to indicate dimmer Off in Panic Mode, or power loss

2) Flashing to indicate overtemperature shutdown
D. Physical
1. Die-cast aluminum housing with handle

2. No tools required for insertion or removal

a. Spring steel section on left side to ensure proper fit in rack

b. Self-aligning floating electrical contacts to insure precise alignment of all connections
c. Keyed

i) Higher ampacity modules cannot be inserted into slots that are wired for lower ampacity

3. Air vents on front face

E. Electrical

1. Input power

a. 120 VAC nominal

b. Operating range of 90-135VAC
c. 50/60 Hz

2. Optical isolation

a. Module electronics’ firing signal from SSRs

i) 4000 Volts

b. Control console signal from module electronics

3. Output voltage regulation
a. Output to remain within +/- 1 Volt for line voltage changes of up to 10% per second, and for line frequency changes of up to 1 Hertz per second

2.5 Components

A. [Leviton i Series Quad 48] Dimmer Racks

B.  [Leviton i Series Quad 48] Dimmer Racks
1. 16 Channel Programmable Console, 16 Pattern, 16 Flash Buttons, MIDI
i) NSI Micro-Plex [Leviton LMS p/n N1616-000] [Leviton LMS p/n 4-1132]
ii) NSI DMX Installed [Leviton LMS p/n N1616-D00]
C. Dimmer Modules

1. 120V

i) Quad 1.8 kW module; 4x 15 Amp rating; 350 microseconds rise time [Leviton LMS p/n IED43-115] [Leviton LMS p/n 4-1001]

2) Max Heat Loss Per Channel: 42 Watts; 143 BTU’s/hour; 0.012 tons of AC

ii) Quad 2.4 kW module; 4x 20 Amp rating; 350 microseconds rise time [Leviton LMS p/n IED43-120] [Leviton LMS p/n 4-1002]

1) Max Heat Loss Per Channel: 56 Watts; 191 BTU’s/hour; 0.016 tons of AC

iii) Constant module; 4x 15 Amp rating [Leviton LMS p/n IEC40-115]

iv) Constant module; 4x 20 Amp rating [Leviton LMS p/n IEC40-120]

2. 230V

i) Quad 4.0 kW module; 4x 20 Amp rating; 280 microseconds rise time [Leviton LMS p/n IED43-215]

2) Max Heat Loss Per Channel: 56 Watts; 191 BTU’s/hour; 0.016 tons of AC

3. Air Flow Module [Leviton LMS p/n CTP-4-1099] [Leviton LMS p/n 4-1099]

D. Control Module

1. 120 V [Leviton LMS p/n 4-0311E]
E. Accessories

1. Hand Held Terminal [Leviton LMS p/n TAHHR-0IE] [Leviton LMS p/n 4-0301]

2. DMX512 Kit [Leviton LMS p/n A7512-000]

3. Rack Mount Kit [Leviton LMS p/n OPT-00540-0]
4. Hand Held Terminal Control Module Adapter Cable [Leviton LMS p/n 4-0305]
5. 25’ Hand Held Terminal Cable [Leviton LMS p/n 7-3033]
6. 50’ Hand Held Terminal Cable [Leviton LMS p/n 7-3034]
7. 100’ Hand Held Terminal Cable [Leviton LMS p/n 7-3035]
8. Wall Plate, Single-gang, Rack Terminal [Leviton LMS p/n 7-4091]
PART 3 –  EXECUTION

3.1 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.

As specified in Article 3.1, Paragraph F, interior sensors work mainly with diffused light and have a much higher lighting gain than exterior sensors. Electric light sources can affect these sensors unless the sensors are shielded from the light given off by electric light sources.

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.

3.2 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.

3.3 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.

3.4 INSPECTION

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

B. Notify Manufacturer of unacceptable material prior to installation.

3.5 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

�Some components have p/n’s supplied by Kam that are different from those in the product literature: I have put both in this document. Some components listed by Kam do not appear in published documentation, so they only have his part numbers. All Kam’s p/n’s start with a numeral; all of the ones copied form published lit start with a letter.
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