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This specification is dated August 10, 2011. It replaces any and all previous Classroom Lighting Control Solutions 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.
Specifier Notes: This product specification section specifies all components comprising an energy conservation system for indoor lighting that integrates daylight sensors, occupancy sensors, wall controllers, handheld remote controls, and software. Leviton’s Classroom Lighting Control Solutions system meets all specifications herein. Include Leviton Manufacturing Co., Inc., either as sole manufacturer or in list of manufacturers.

If necessary, revise the product specification section number and title to suit project requirements, specification practices, and section content. Leviton publishes AIA / CSI specifications with both old (1995) and new (2004) section numbers.
While editing this specification, take note of the following:

This document is designed for “delete-only” editing. Some paragraphs require that you select among two or more options. The optional text is bracketed: e.g.: “Section [09000.] [_____.]" If your draft copy includes the “[“ or “]” characters, it almost certainly includes too many options. Use Find to locate these sections and edit appropriately.
Occasionally, options include entire paragraphs. Rather than use brackets, the document separates these optional paragraphs an "OR" statement, e.g.:
*** EITHER ***

Option A
**** OR ****
Option B
As with brackets, your final specification should not contain any *** OR *** notes between paragraphs.

If you need more information on an organization whose standards are referenced within this document text, click on the hyperlink provided.
PART 1 –  GENERAL

NOTE TO SPECIFIER: This specification is for Leviton Classroom Lighting Control Solutions that maximize energy savings with daylight harvesting, and give the teacher additional control over audiovisual presentations with dimming control of classroom lighting. For systems without these capabilities, see the related documents titled ClassroomLighting-SW.
1.1 SUMMARY

A. Section Includes:

NOTE TO SPECIFIER: Leviton Classroom Lighting Solutions can be supplied as either separate components, or as kits that include all the components for a specific set of classroom functions along with all necessary pre-terminated Category 5 interconnect cables. If your project uses kits, include the bracketed phrase that specifies Category 5 cable. Delete that phrase if your project uses separate components. Row Control Stations are an optional add-on with either kits or separate components.
1. Integrated lighting control system designed specifically for multi-functional classrooms. System elements include: occupancy sensor(s); photocell(s); Classroom System Control Module(s) with relays, dimmers, low voltage inputs and control inputs; [Category 5 or better cable with pre-wired RJ-45 connectors]; Teacher Control Station(s) with RJ-45 receptacles; [Row Control station(s) with RJ-45 receptacles].

B. Related Sections:

NOTE TO SPECIFIER: Edit the list of Related Sections to refer to the actual sections included in your Project Manual.
NOTE TO SPECIFIER: Pendant luminaires for use with Leviton Classroom Lighting Control Solutions contain two rows of 48-inch fluorescent down lights and one center row of 48-inch fluorescent up lights. T8 fluorescent lamps with lumen output, color temperature and color rendering index appropriate for classroom use are preferred. These fixtures and lamps are widely available from many sources.

As specified in Article 1.1, Paragraph B.1, Leviton Classroom Lighting Control Solutions allow the specifier to select any appropriate lighting fixtures, lamps and ballasts. Systems that do not allow competitive bidding for these products may result in higher project costs without any education benefit, and should not be acceptable on this project.
1. Section [26 51 13 — Interior Lighting Fixtures, Lamps, and Ballasts:] Fluorescent lighting ballasts and other luminaires controlled by network lighting control system.

C. Contractor responsibilities:
1. 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.

1.2 REFERENCES

NOTE TO SPECIFIER: Standards that are not applicable can be deleted.

A. 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.

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

1. 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).

1. CSA C22.2 # 14 Industrial Control Equipment

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

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

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

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

E. International Organization for Standardization (ISO) (www.iso.ch):
1. 9001:2000 — Quality Management Systems.

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

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

G. Norma Official Mexicana (NOM).

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

As referenced in Article 1.3.H, Paragraph 1, if ballasted loads are or will be controlled by any relay cabinet on this project, all cabinets must carry a UL listing that directly addresses ballasted loads. If ballasted loads are controlled, cabinets which bear only a UL916 listing should not be acceptable on this project.
H. Underwriters Laboratories, Inc. (UL) (www.ul.com):

1. 508 (1999) - Standard for Industrial Control Equipment.

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

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

4. 935 (2005) - Fluorescent Ballasts
5. 2043 (2008) – Combustible Materials for use in Air-Handling Spaces (Plenums)
I. Institute of Electrical and Electronic Engineers (IEEE) (www.ieee.org)

1. C2 (2007) National Electrical Safety Code

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

1. 70 – National Electric Code
K. California Energy Commission (CEC)

1. Title 24

L. Collaborative for High Performance Schools (CHPS) (www.chps.net)

1. Best Practices Manual: Volume II Design (2006)
1.3 SYSTEM REQUIREMENTS
A. Performance Testing Requirements

1. Manufacturer to perform 100% manufacturing and assembly process testing on all equipment prior to shipment.

a. Sample testing is not acceptable.
B. Code Requirements

1. Where applicable, install system components that are either:

a.  UL and CUL listed, or
b. Certified by other recognized independent testing organizations that test to applicable UL and CUL standards.

2. Where applicable, install system components that are FCC compliant.

1.4 SUBMITTALS

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

A. General

1. Submit under provisions of Section [01 33 00] 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.

D. Shop Drawings; detail all mechanical and electrical equipment, including:

1. Schematic of system

2. Load schedule

3. Physical dimensions of each item.
E. Product Data: Product data sheets with performance specifications demonstrating compliance with specified requirements.

F. Installation Instructions: Manufacturer’s installation instructions.

G. Closeout Submittals: to be provided within two weeks following system turn-on.

1. Warranty documents specified herein.
2. Operation and maintenance manuals.
1.5 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. Provide phone support by qualified applications engineers.

2. ISO Certification

a. Manufacturer shall be ISO-9001:2000 certified.

B. Lighting control system components:

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

As mentioned in Article 1.6.B Paragraph 1.a, if ballasted loads are or will be controlled by any relay cabinet on this project, all cabinets must carry a UL listing that directly addresses ballasted loads. UL916-listed cabinets are not acceptable when ballasted loads are controlled.

a. UL508

1) UL916 listing not acceptable.
2. Comply with ASHRAE 90.1

3. Comply with CEC Title 24

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 and elsewhere in Division 26 Section 09 “Lighting Controls.” The use of subcontracted component assemblers is not acceptable.
NOTE TO SPECIFIER: Delete the reference to LG11(Teaching Board Lighting) below if your project does not use whiteboards.

E. System to conform with the recommendations and descriptions in guidelines LG9 (Classroom Lighting— Conventional Teaching), LG10 (Multi-Scene Classroom Lighting), [LG11 (Teaching Board Lighting)] and LG12 (Lighting Controls for Classrooms) of the CHPS Best Practices Manual, Volume II: Design (2006).

1.6 products installed but not furnished under this section

A. Fluorescent Ballasts

1. Supply ballasts that:

a. Are compatible with the network lighting control system.

1) Accept 0 – 10V dimming control.

B. All conduit, hardware, and other incidental items necessary for the complete and properly functioning network lighting control system as described herein and shown on the plans.
1.7 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.
1.8 PROJECT CONDITIONS

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

1. Ambient temperature: 0° to 50° C (32° to 122° F).

2. Relative humidity: 5° to 95°, non-condensing.

3. Lighting control system must be protected from dust during installation.

1.9 WARRANTY

As specified in Article 1.9, Paragraph A, the Leviton Classroom Lighting Control Solutions system warranty is five (5) years. See system specification for details.

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

1. Warranty Period: All system components shall be warranted for at least five (5) years from date of system commissioning.

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

1.10 COMMISSIONING

As specified in Article 1.10, 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.

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.

NOTE TO SPECIFIER: Leviton’s standard commissioning process for lighting control systems involves a single site visit. You can also specify a more detailed process that requires three site visits as an extra-cost option. DELETE the commissioning option you DO NOT want in this specification.

*** 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 of controls

g) Load circuit wiring

h) Placement and adjustment of Occupancy Sensors

i) 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

2) Turn on system control processor

3) Check load currents

4) Verify that each system control is operating to specification

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

6) Verify that manufacturer’s equipment is operating to specification

7) 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.

1.11 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 ACCEPTABLE MANUFACTURERS

NOTE TO SPECIFIER: Only manufacturers that meet all specifications herein should be added to the list of Acceptable Manufacturers. Products that fail to meet energy management standards such as CEC Title 24 can affect the Owner’s ability to obtain occupancy or Green certifications. Under Execution (Part 3 of this Section), make the contractor responsible that installed equipment meets all specification requirements. Require that contractor replace, at no charge to the Owner, any equipment that does not meet this specification.
*** EITHER ***

A. Acceptable Manufacturer: Leviton Manufacturing Co. Inc. — System: Leviton Classroom Lighting Control Solutions
***OR***

B. Basis of design product: Leviton Manufacturing Co. Inc. Classroom Lighting Control Solutions or subject to compliance and prior approval with specified requirements of this section, one of the following:

1. Leviton Manufacturing Co. Inc. Classroom Lighting Control Solutions
2. <<To specify an alternate manufacturer and product, insert the names here. Otherwise, delete this entire line.>>
C. Substitutions: [Not permitted.] [Permitted.]
Note to Specifier: Delete items 1 through 5 if substitutions are not permitted.

1. Show all substitutions as an add or deduct from the base bid price
a. All substitutions subject to provisions of Section 01 25 13
2. 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. Proposed substitutions must be made available to all bidders.

b. Proposed substitutes must be accompanied by a review of the specification noting compliance on a line-by-line basis.

3. 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.

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

5. Substitutions that affect the energy conservation capability of the completed project or its ability to meet overall energy conservation targets to be fully detailed and coordinated with other relevant sections of the specification. 

2.2 PERFORMANCE CRITERIA

As specified in Article 2.2, Paragraph A, Classroom Lighting Control Solutions include occupancy detection and teacher control options to provide effective illumination for a variety of classroom functions such as A/V, Quiet Time and General Use, while reducing energy costs. Compared to manual lighting controls, Classroom Lighting Control Solutions can immediately reduce energy costs by 34% to 60%. Systems without the comprehensive features, flexible operation and teacher-friendly controls of Classroom Lighting Control Solutions may not produce equivalent energy savings and should not be acceptable on this project.
A. System to control lighting with the following hierarchy: 

1. Emergency: Highest priority, over-rides all other inputs.

2. Occupancy Sensors: Turn lights On and/or Off.

3. Daylight Harvesting: Dim lights to achieve predetermined illumination levels.

4. Teacher Control: Adapt illumination to classroom functions as follows.

As specified in Article 2.2, Paragraph A.3.a, Leviton Classroom Lighting Control Solutions (CLCS) enable the teacher to select an A/V lighting mode. The Classroom Control Module is designed for use with luminaires that have three fluorescent lamps and ballasts. In A/V mode, the center row casts light straight down while the two outer rows of up lights are turned off. This provides sufficient illumination for tasks while keeping light away from the screen. A/V mode helps students focus on the subject matter being presented. Systems that cannot adapt illumination to enhance audiovisual presentations are not optimized for multi-function classrooms and should not be acceptable on this project.
a. Audiovisual presentation (A/V) mode to control focused task lighting while enhancing the subject matter presented on the screen

1) Dimming slider to adjust overall light levels

As specified in Article 2.2, Paragraph A.3.b, Leviton CLCS systems enable the teacher to select a general lighting mode in which the two outer rows of up lights reflect light off the ceiling and walls. This minimizes surface reflection and glare, reducing headache and eyestrain. More comfortable lighting improves concentration and cognition to accelerate learning. Systems that cannot adapt illumination to the needs of students are not optimized for multi-function classrooms and should not be acceptable on this project.
b. General mode to control adequate lighting without surface reflection

As specified in Article 2.2, Paragraph A.3.c, Leviton CLCS systems enable the teacher to select a Quiet Time mode in which the occupancy sensor is disabled for one hour. This ensures that the lights remain on even while motion in the classroom is minimal, for instance while a test is being administered. Systems that cannot adapt illumination for test-taking and similar situations are not optimized for multi-function classrooms and should not be acceptable on this project.
c. Quiet Time mode to prevent occupancy sensor from turning lights Off for one hour

2) After one hour, occupancy sensor to resume normal operation

3) Toggling switch to reset Quiet Time interval to one hour

4) All other controls to continue functioning normally during Quiet Time

As specified in Article 2.2, Paragraph A.3.d, Leviton CLCS systems enable the teacher to select a White Board mode in which a light directly above the whiteboard is turned on so that students can easily read information and see details drawn on the whiteboard. Systems that cannot adapt illumination for whiteboard use are not optimized for multi-function classrooms and should not be acceptable on this project.
d.  [White Board mode to illuminate the white board for improved comprehension of detailed information]

As specified in Article 2.2, Paragraph A.3.d, Leviton CLCS systems can include a Row Control station to enable the teacher to manually turn either row of lights On or Off. Systems that cannot adapt illumination for classrooms that are not fully occupied will waste energy, resulting in higher costs without any educational benefit. They should not be acceptable on this project.
e. [Row Control station to provide On/Off control of lighting rows]
As specified in Article 2.2, Paragraph B, Leviton CLCS systems return to their previous status immediately when power is restored after an interruption. Systems that require re-programming ro re-setting after power loss will cause unnecessary interruptions and loss of classroom availability, and should not be acceptable on this project.
B. Power failure recovery — All devices return to their previous light level prior to power loss.

As specified in Article 2.2, Paragraph C, Classroom Lighting Control Solutions wiring is Category 5 or better cable. 50 foot cables with pre-installed RJ-45 connectors are available as part of Leviton Classroom System Kits. Replacement cables with connectors are widely available, minimizing the time and cost required for installation and maintenance. Systems that require the contractor to verify and correct control wiring will impose cost penalties without any corresponding benefit, and should not be acceptable on this project.

NOTE TO SPECIFIER: If your project uses Leviton Classroom System Kits that include Cat 5 cable, include Paragraph C below. If you are specifying separate components, delete it.

C.  [Manufacturer to furnish plenum-rated, pre-terminated Category 5 network wiring in 50-foot lengths.]

As specified in Article 2.2, Paragraph E, Leviton CLCS wiring uses standardized, widely available RJ-45 connectors. Systems that depend on the installer to wire control terminals will be more costly to install and maintain, and should not be acceptable on this project.
D. Network connectors to be RJ-45

2.3 Classroom System Control Module
A. General: as indicated on the drawings provide one or more system control modules that connect without a separate power supply or electrical interface to

1. Teacher Control Station[s]

2. [Occupancy sensor]

3. [Photocell]

4. [Row Control Station]

As specified in Article 2.3, Paragraph B, Leviton CLCS Control Modules have an automatic three-second delay before turning lamps Off when switching between General (outside pair of up lights) and A/V (single inside down lights). This allows the lamps that are being turned On to reach full illumination before any lamps are turned Off and avoids darkening the entire classroom momentarily. Systems without this feature can disrupt classroom functions and should not be acceptable on this project.
B. Operation

1. When switching between General and A/V modes, delay switching any lamps Off by three seconds so that at least one row of lamps is always On and classroom is never darkened while in use

2. Dimming outputs to provide 0 — 10V analog dimming control voltage for up to 50 ballasts

As specified in Article 2.3, Paragraph C, Leviton Classroom Lighting Solutions can be automatically calibrated to maintain targeted illumination levels by controlling the amount of artificial lighting added to available daylighting. Daylight harvesting maximizes the use of daylighting, maintaining effective task lighting for students while limiting the cost of energy required to support artificial lighting. Systems that do not provide an effective daylight harvesting function will result in higher costs and may compromise the usefulness of the classroom: such systems should not be acceptable on this project.
C. Daylight Harvesting: provide a system with the following energy-saving features, to be configured by DIP switches or trim pots inside the Mini-Z Command Module

As specified in Article 2.3, Paragraph C.1, Leviton Classroom Lighting Solutions can use either open-loop mode or closed-loop mode for daylight harvesting. Systems that can operate only in open-loop mode restrict the options of the designer, installer and owner in meeting energy savings goals, and should not be acceptable on this project.
1. Open or Closed Loop operation, selectable via Open Loop / Closed Loop DIP switch

As specified in Article 2.3, Paragraph C.1.a, Leviton Classroom Lighting Solutions incorporate Ladderless Commissioning™ technology to enable automatic calibration of closed-loop daylight harvesting operation: the installer simply flips a DIP switch and walks away. This time-saving feature is exclusive to Leviton Classroom Lighting Solutions. Systems that can only be operated in open-loop mode, or that require extensive measurement and manual calculations in either mode in order to set up daylight harvesting, will be more time-consuming and costly to install and to maintain. Such systems should not be acceptable on this project.
a. Closed Loop to be automatically configurable

1) 24 hour calibration cycle: system to resume normal operation automatically following calibration

2) Activated via Local / Auto Cal DIP switch located inside Mini-Z Command Module

As specified in Article 2.3, Paragraph C.1.a.3, Leviton Classroom Lighting Solutions include a configurable Light Loss Factor (LLF). The LLF compensates for losses in efficiency and lumen output over the life of fluorescent lamps. The LLF is manually configurable from 0% to 20% to match the characteristics of the lamps chosen for each specific project, and is applied automatically over the life of the fluorescent lamps. Systems without this technology can, over time, result in insufficient lighting in the classroom, and should not be acceptable on this project.
3) Light Loss Factor (LLF) to be manually configurable from 0% to 20% via Offset trim pot

4) Light Loss Factor (LLF) to be applied automatically over the life of the fluorescent lamps

b. Closed Loop operation to have the following options

1) Fast (30 second) or Slow (30 minute) Photocell Response Time, set with PC Slow / PC Fast DIP switch

2) Offset target photocell voltage values from 0 — 10 V via Offset trim pot, when Local / Auto Cal DIP switch is in Local position

3) Maximum voltage available from dimming outputs to be 0 — 10 V, adjustable via Max trim pot
4) Minimum voltage available from dimming outputs to be 1 — 4 V, adjustable via Min trim pot

5) Disable Daylight Harvesting via Threshold trim pot

c. Open Loop operation to have the following options

1) Fast (30 second) or Slow (30 minute) Photocell Response Time, set with PC Slow / PC Fast DIP switch

2) 0 — 2550 Photocell Maximum Foot Candle Value, set with Photocell Max DIP switch block

3) Maximum voltage available from dimming outputs to be 0 — 10 V, adjustable via Max trim pot

4) Minimum voltage available from dimming outputs to be 1 — 4 V, adjustable via Min trim pot
5) 0 — 100V desired foot candles at photocell, set with Offset trim pot

6) Disable Daylight Harvesting via Threshold trim pot

2. Burn In function

a. 100 hour burn in for fluorescent lamps that are recommended by the manufacturer to be run at full illumination before dimming occurs

b. Activated via Burn In / Off DIP switch located inside Mini-Z Command Module
c. Normal functioning to resume automatically 100 hours after activation of burn in without further manual adjustment
D. Enclosure: provide a steel NEMA-rated enclosure with a white finish, suitable for plenum use
1. Mounting: provide a wall-mounted enclosure with four mounting holes, the upper two being keyhole slots

2. Electrical protection: High-voltage and low-voltage sections to be separated by a barrier that meets NEC requirements

E. Wiring

1. Conduit entry: provide an enclosure with five (5) concentric knockout holes to accommodate 0.75 inch or 1 inch diameter conduit

2. Low voltage connections to be made through the bottom of the enclosure

*** EITHER ***
3. Control voltage input to be one (1) female RJ-45 terminal, clearly labeled as Teacher Station input

*** OR ***
4. Control voltage input to be two (2) female RJ-45 terminals, clearly labeled as Teacher Station and Row Switching inputs

5. High Voltage Terminals: provide an enclosure with clearly labeled terminals for the following connections

a. Ground

b. Neutral

c. Line Input

d. Power – Row 1 – A/V

e. Power – Row 1 – General

f. Power – Row 2 – A/V

g. Power – Row 2 – General

h. White Board

i. Five (5) Neutral Returns

6. High Voltage Terminals to accommodate #10 to #22 AWG solid or stranded copper wire.

7. Dimming Row Control outputs: provide a system with the following clearly labeled terminals

a. Dimming – Row 1

b. Dimming – Row 2

c. Dimming – Common

d. Terminals to accommodate #14 to #18 AWG wire

8. Occupancy Sensor Input: provide an enclosure with a clearly labeled three-position terminal block having the following connections

a. Occ Input

b. +24 VDC

c. Common

9. Photocell Input: provide an enclosure with a clearly labeled three-position terminal block having the following connections

a. PC Input

b. +24 VDC

c. Common

F. Electrical: provide a system control module that accepts 120 VAC, 20A power and outputs up to 120 mA of +24 VDC power.

2.4 TEACHER CONTROL STATION

A. As indicated on the drawings, provide one or more Teacher Control Stations that
1. Mount flush to the wall or other surface

a. Installer to supply a 3.24 inch deep, [two-gang] [three-gang] back box

2. Have a screwless wall plate

3. Have the following controls:

As specified in Article 2.4, Paragraph A.3.a, Leviton Classroom Lighting Teacher Control Stations incorporate a dual-function A/V or General mode switch. This simplifies operation and makes it possible to implement CHPS recommended best practices for classroom lighting control without an additional switch. Systems that require two switches to put the classroom into A/V or General mode are more complicated to operate, can result in excessive illumination, and make it more difficult to conform to CHPS best practice recommendations: such systems should not be acceptable on this project.
a. Dual-function A/V or General mode switch

1) Simplify station operation

2) Implement CHPS recommended best practices for classroom lighting control without an additional switch

b. A/V Dimming slider

c. Quiet Time 1 Hour On switch

d. [White Board switch]

4. Have a single female RJ-45 connector to connect all controls to the Classroom System Control Module input board via Category 5 or better cable

2.5 ROW CONTROL STATION

A. As indicated on the drawings, supply one or more Row Control Stations that

1. Mount flush to the wall or other surface

a. Installer to supply a 3.24 inch deep, single gang back box
2. Function as separate master power switches for two rows of luminaires
3. Have two manual On/Off switches labeled Row 1 and Row 2

4. Connect to the Classroom System Control Module via Category 5 or better cable with RJ-45 connectors

NOTE TO SPECIFIER: Occupancy Sensors are optional with Leviton Classroom Lighting Control Solutions. Delete the following article if your project does use them.
2.6 [OCCUPANCY SENSORS]

A. As indicated on the drawings, supply one or more Multi-Technology Occupancy Sensors that

As specified in Article 2.6, Paragraph A.1, Leviton CLCS occupancy sensors combine IR and ultrasonic sensing, making them highly sensitive yet resistant to false triggers. Systems that do not include multi-technology occupancy sensors should not be acceptable on this project.

1. Use both passive infrared (PIR) and ultrasonic (32 kHz) technologies to detect occupancy within the space

a. Sensor to switch lights ON when both PIR and ultrasonic sensors detect occupancy

b. Sensor to keep lights ON if either sensor detects occupancy

2. Have a field-adjustable delay interval

a. Interval to be preset at factory to recommended NEMA standards
3. Connect directly to Classroom System Control Modules

As specified in Article 2.6, Paragraph A.4, Leviton CLCS occupancy sensors can be mounted on the wall or above the ceiling, and are suitable for plenum use. Sensors without this flexibility will restrict the designer’s options and may be vulnerable to damage: such sensors should not be acceptable on this project.

4. Can be mounted on walls or installed above ceilings

a. Suitable for plenum use

b. Installer to consult drawings for mounting locations

NOTE TO SPECIFIER: Leviton offers four photocells that can enable daylight harvesting with Classroom Lighting Control Solutions. Daylight harvesting uses ambient light (usually natural light) to supplement artificial lighting in the classroom. This keeps the overall lighting level constant while saving energy. Your project might use any or all of the following four types of photocells:
General-Purpose Photocell for ceiling mounting: flat Fresnel lens with 60° cone of reference measures light levels on task surfaces; fixed range of 0 — 70 footcandles
Indoor Photocell for ceiling mounting: flat Fresnel lens with 60° cone of reference measures light levels on task surfaces; default range of 0 — 100 footcandles; maximum can be adjusted from 50 to 750 footcandles
Atrium Photocell for horizontal wall mounting facing atrium glass: 180° cone of reference measures light levels in the atrium; opaque dome lens filters 33% of ambient light; default range of 0 — 1000 footcandles; maximum can be adjusted to 2500 footcandles
Skylight Photocell for upward-facing vertical mounting within a skylight: 180° cone of reference measures light levels in the skylight; dark dome lens filters 90% of ambient light; default range of 0 — 2000 footcandles; maximum can be adjusted to 7500 footcandles
Outdoor Photocell for horizontal north-facing mounting on the roof, above the snow line, with hooded portion on top and facing away from nighttime light sources: flat clear lens; default range of 0 — 250 footcandles; maximum can be adjusted to 750 footcandles.

DELETE any of the bracketed sections below that do not apply to your project.

As specified in Article 2.7, Leviton Classroom Lighting Control Solutions are compatible with five types of photocells that are suitable for a wide range of mounting locations: indoor ceilings, skylights, atriums and outdoors. Systems that do not offer the designer and installer this range of option may limit the effectiveness and efficiency of daylight harvesting schemes, and should not be acceptable on this project.
2.7  Photocell(s)

A. As indicated on the drawings, supply one or more Photocells that

1. Measure ambient light levels to enable energy savings

2. [Mount on surface or direct to ceiling box

a. Have a flat Fresnel lens with a downward-facing 60° cone of reference to measure light levels on task surfaces]

b. Have a fixed operating range of 0 — 70 footcandles

3. [Mount on ceiling, face down

a. Have a flat Fresnel lens with a downward-facing 60° cone of reference to measure light levels on task surfaces

b. Have a default range setting of 0 — 100 footcandles

c. Have a maximum that is adjustable from 50 to 750 footcandles]

4. [Mount horizontally on an atrium wall facing the atrium glass

a. Have an opaque dome lens with a 180° cone of reference that filters 33% (one third) of available light

b. Have a default range setting of 2 — 1000 footcandles

c. Have a maximum that is adjustable from 200 to 2500 footcandles]

5.  [Mount vertically within a skylight facing upward

a. Have a dark dome lens with a 180° cone of reference that filters 90% (nine tenths) of incoming light

b. Have a default range setting of 10 — 2000 footcandles

c. Have a maximum that is adjustable from 1000 to 7500 footcandles]

6.  [Mount horizontally on the roof, facing the northern sky, above the snow line, with the hooded portion on top and facing away from nighttime light sources

a. Have a flat clear lens

b. Have a default range setting of 0 — 250 footcandles

c. Have a maximum that is adjustable from 50 to 750 footcandles]

2.8 COMPONENTS

NOTE TO SPECIFER: Delete any components not included in the project. Kits are also available that include groups of components and pre-terminated Cat 5 cable for inter-connections.
A. White Classroom System Control Module
a. Without Row Control input [Leviton p/n CCE0Q-000]
b. With Row Control input [Leviton p/n CCE0Q-R00]
B. White Teacher Control Station with A/V or General mode switching
1. Quiet Time and A/V Dimming — General [Leviton p/n TCS0Q-0AD]
2. Quiet Time, Whiteboard and A/V Dimming — General [Leviton p/n TCS0Q-WAD]
C. Row Control Station [Leviton p/n TS000-RCS]
D. Multi-Technology Wall Mount Occupancy Sensor [Leviton p/n OSW12-M0W]

E. Photocells

1. Indoor: clear 60° Fresnel lens, downward-facing ceiling mount

a. 0 — 70 footcandles; white [Leviton p/n ODC0P]
b. Default 0 — 100 footcandles; 50 — 750 footcandles Max; white [Leviton p/n PCIND]
2. Atrium: opaque 180° dome lens; horizontal atrium mount; default 2 — 1000 footcandles; 200 — 2500 footcandles max; white [Leviton p/n PCATR]

3. Skylight: dark 180° dome lens; upward-facing vertical mount; default 10 — 2000 footcandles; 1000 — 7500 footcandles max; white [Leviton p/n PCSKY]

4. Outdoor: clear lens; horizontal hooded mount; default 0 — 250 footcandles; 50 — 750 footcandles max; white [Leviton p/n PCOUT]
NOTE TO SPECIFIER: Leviton Classroom Lighting Control Solutions Kits simplify ordering by including the System Control Module, Teacher Control Station, optional Row Control Station and the required CAT5 cable with pre-installed RJ-45 connectors. If one of these kits fits your project, the only other components you will need to specify are the Multi-Technology Occupancy Sensor and appropriate Photocell(s).
2.9 CLASSROOM LIGHTING CONTROL SOLUTIONS KITS

A. Quiet Time and A/V Dimming: Teacher Control Station, Classroom System Module and 50 foot CAT5 cable [Leviton p/n CLASS-0AD]
B. Quiet Time, White Board and A/V Dimming: Teacher Control Station, Classroom System Module and 50 foot CAT5 cable [Leviton p/n CLASS-WAD]
C. Quiet Time and A/V Dimming with Row Control: Teacher Control Station, Classroom System Module, Row Control Station and two (2) 50 foot CAT5 cables [Leviton p/n CLASS-RAD]
D. Quiet Time, White Board and A/V Dimming with Row Control: Teacher Control Station, Classroom System Module, Row Control Station and two (2) 50 foot CAT5 cables [Leviton p/n CLASS-RWD]
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. Use only with 75° C (167° F) copper wire at 75% ampacity.

NOTE TO SPECIFIER: The placement of the photocell is important for both open-loop and closed-loop daylight harvesting. In open-loop mode, the photocell should measure the light entering the space from the main window or window wall. In closed-loop mode, the photocell should measure the light at the work surface or surfaces. Leviton recommends closed-loop mode for our Classroom Lighting Solutions because it includes an Auto Calibration routine that saves significant installation time and cost. The Auto Calibration settings have been carefully set up to provide optimum energy savings and maintain adequate task lighting. Choose the first option (EITHER) if your project uses open-loop daylight harvesting. Choose the second option (OR) if your project uses closed-loop daylight harvesting in order to take advantage of our exclusive Auto Cal feature.

*** EITHER ***
2. Mount photocells so that they measure incoming light levels for open loop daylight harvesting operation: refer to drawings and manufacturer’s instructions for details.

*** OR ***

3. Mount photocells so that they measure available light on desks or other task surfaces for closed loop daylight harvesting operation: refer to drawings and manufacturer’s instructions for details.
NOTE TO SPECIFIER: Indoor sensors work mainly with diffused light and have a much higher lighting gain than outdoor sensors. Electric light sources can affect both sensor types unless the sensors are shielded from the light given off by electric light sources.

a. Ensure that daylight sensor placement minimizes sensor’s view of electric light sources; ceiling mounted and fixture-mounted daylight sensors shall not have direct view of luminaires; outdoor daylight sensors shall be shielded from nighttime light sources.

4. Ensure that occupancy sensor placement provides coverage of the seating area.

5. If using stranded wire for lighting connections, twist wire tightly before inserting into terminal

6. Torque terminals to either a) manufacturer's published values, or b) values specified in UL 486A and UL 486B.
7. Install low voltage wiring in separate conduit run from high voltage lines: avoid close proximity to AC wiring, fluorescent circuits, motor wiring or other sources of electrical noise or interference.
C. Provide complete installation of system in accordance with Contract Documents.

1. Ground equipment according to Section 26 05 26 Grounding and Bonding
2. Connect wiring according to Section 26 05 13 Medium Voltage Cables, Section 26 05 19 Low Voltage Power Conductors and Cables, and Section 26 05 23 Control Voltage Cables

D. Maintain performance criteria stated by the manufacturer without defects, damage, or failure.
E. Provide equipment at locations and in quantities indicated on Drawings. 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. Compliance: Contractor shall comply with manufacturer’s product data, including shop drawings, technical bulletins, product catalog installation instructions, and product carton instructions for installation.

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

I. Application of Power: Power shall not be applied to the lighting control system during construction and prior to turn-on unless specifically authorized by written instructions from the manufacturer.
J. Terminate and test all network cable assemblies. Each field installed RJ45 connection must be tested prior to system interconnection. A test report must be furnished to factory-certified service engineer prior to scheduling commissioning activity. 
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. 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.

3.4 INSPECTION

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

3.5 SITE PROTECTION

A. 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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