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SECTION 13846
DIGITAL NETWORK LIGHTING CONTROLS
Leviton GreenMAX
This specification is dated June 23, 2011. It replaces any and all previous GreenMAX specifications.

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

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

To print a copy of the specification that includes the HIDDEN TEXT, (1) Select “Print” (2) Select “Options” (3a) Check the box to print HIDDEN TEXT (3b) Uncheck the box to not print HIDDEN TEXT.
NOTE TO SPECIFIER: This product specification section specifies all components comprising an energy conservation system for the control of lighting and other loads that integrates daylight sensors, occupancy sensors, wall controllers, scheduling with astronomical time clock, a software interface. Leviton’s GreenMAX system meets all specifications herein. Include Leviton Manufacturing Co. Inc. as either 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

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 specification Sections.
B. All contract documents and addenda.
1.2 SUMMARY

A. Section Includes:

1. Digital network lighting control system.

B. Related Sections:

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

Manual.

1. Section [16150 — Wiring Devices]

2. Section [16580 — Interior Lighting Fixtures, Lamps, and Ballasts:] Fluorescent lighting ballasts controlled by lighting control system.

3. Section [16950 — Lighting Control Devices:] Occupancy sensors used in conjunction with 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.

1.3 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)

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

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

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

1. ASHRAE 90.1
J. California Energy Commission (CEC)

1. Title 24

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

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

2. Drawings to detail all mechanical and electrical equipment, including:

a. One-line diagrams

b. Internal wiring

c. Wire counts

d. Physical dimensions of each item.
3. Do not fabricate any equipment prior to approval of these drawings.

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

F. Samples: Submit samples of components that will be visible in occupied spaces for finish, color, and texture.

G. Installation Instructions: Manufacturer’s installation instructions.

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. 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.

a. UL508

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.

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

3. Comply with CEC Title 24

C. Relay cabinet enclosures

1. NEMA 1 rating

2. NEMA 3R rating
D. 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.

E. 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 16 “Lighting Controls.” The use of subcontracted component assemblers is not acceptable.
1.7 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, wire, connectors, hardware, and other incidental items necessary for the complete and properly functioning network lighting control system as described herein and shown on the plans.
1.8 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 50° C (32° to 122° F).

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

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

NOTE TO SPECFIER: This Leviton Manufacturing Inc. warranty provides the Owner with replacement relay modules for 10 years at no cost. Other manufacturers provide replacements at additional expense, and may require the Owner to pay increasing amounts after Year Two.

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.
As specified in Article 1.10, Paragraph A.3, Leviton Manufacturing Inc.’s GreenMAX warranty includes replacement of relay modules for 10 years at no cost to the Owner. Manufacturers who charge for replacements within the 10 year period, or who require additional payments for warranty support after a two year period, should not be acceptable on this project.

3. Warrant relay modules for a period of 10 years.

a. Provide replacement modules at no cost to Owner.

4. 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 Occupancy Sensors

l) 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 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 GreenMAX
***OR***

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

1. Leviton Manufacturing Co. Inc. GreenMAX
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 MODULAR DIGITAL NETWORK LIGHTING CONTROL SYSTEM

A. System Description: provide a modular digital network lighting control system that includes:

1. Configurable relay cabinets

2. Remote low voltage input cabinets

3. Digital switches

4. [Low voltage control devices]

As specified in Article 2.2, Paragraph A.5, GreenMAX is available with Return To Closed (RTC) latching relays. RTC relays meet UL924 (Standard for Safety of Emergency Lighting and Power Equipment) because they automatically close when power is lost, the network malfunctions or the Command Module ceases to function for any reason. Systems that are unable to offer RTC relays do not meet UL924 and should not be acceptable on this project. This capability minimizes potential blackouts due to component failure.
5. Latching, Return to Closed (RTC) Latching and Dimming / Switching relay modules 

6. Distributed scheduling functions

As specified in Article 2.2, Paragraph A.6.a, all GreenMAX relay cabinets continue to operate in the event of a network malfunction, following the most recently established schedule. In addition, the GreenMAX Handheld Display Unit (HDU) displays a network interruption alarm: this alarm can also be displayed on a computer remotely connected to the GreenMAX network via the Internet. These features minimize potential blackouts due to component failure. Systems without these safety features should not be acceptable on this project.
a. Cabinets continue to operate on last established schedule in the event of a network malfunction

b. Network interruption alarm is displayed on Handheld Display Unit (HDU) and/or remote computer connected to Internet

7. Configuration, programming and monitoring via HDU

a. Remote configuration, programming and monitoring available with Internet connection

b. System to be fully functional without a connected HDU

B. Provide a system with a Relay Insert Panel that:

1. Provides data bus and data intercommunication between all Relay Modules and Command Module.

2. Is shipped and installed separately from the enclosure
C. Provide a system that has an integral power supply for Command Module, Relay Insert Panel, HDU, and other accessories.

1. 70W (2.9 amperes) output at +24VDC.

As specified in Article 2.2, Paragraph D, GreenMAX is designed for fast, easy and comprehensive firmware upgrades. The Owner has multiple options and connection points for acquiring the latest firmware and uploading it to the Command Module, Handheld Display Unit (HDU) Low Voltage Input Units, etc. Systems without this upgrade functionality will not give the Owner access to the latest features and improvements, and should not be acceptable on this project.
D. Provide a system with the following data inputs for programming and firmware upgrades:

1. Local

a. Uploaded via USB 2.0 ports on HDU and/or Command Module

1) System software can be stored on a Flash memory stick or thumb drive

b. Automated process upgrades entire system once operator initiates the update sequence.

c. Automated system can upgrade firmware to specific devices or all system components at one time, as selected by the user.

1) All devices can be upgraded from a single system connection point and location.

2. Remote via Internet

a. Uploaded to Command Module

1) Requires Owner-provided Ethernet connection to Internet with static IP address.

2) Entire system to require only one Internet address and connection.
b. Upgrade procedure to be initiated by Owner and managed by the Command Module.

c. Automated system

1)  Allows user to select specific devices or all system devices for firmware upgrades.

2.3 Performance Criteria

As noted in Article 2.3, Paragraph A, GreenMAX is engineered for quick setup and simple operation. The system can implement a variety of control strategies in order to meet energy savings goals for a particular project.
Emergency Operation — overrides all other control inputs.

Daylight Harvesting — allows interior and/or exterior photocells to dim lights and/or ballasts and/or turn them on or off.

Occupancy Sensing — interface with occupancy sensors in spaces where they are utilized.

(1) Manual On/Auto Off — An occupant must manually turn lights on, but the occupancy sensor automatically turns lights off when the space is unoccupied.

(2) Auto On/Auto Off — the occupancy sensor automatically turns lights on and off without the need of a switch.

Wall Station Enable/Disable.

Scheduled Events — meeting energy code requirements with astronomical time clock for automatic daily updates of sunrise/sunset times.

A. Provide a system that controls lighting with the following hierarchy:

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

2. Power failure: All RTC relays close upon loss of system power.

3. Bypass Switches: Second priority, over-rides all other inputs except Emergency

4. Behaviors scheduled via Calendar and Agendas 

NOTE TO SPECIFIER: GreenMAX includes latching relays and RTC (Return To Closed) relays. Mechanical latches remain in their current state during power interruptions; RTC relays close when power is lost. When power is restored, the Command Module returns each RTC relay to its previous state.

B. Power failure recovery: Provide a system that returns all devices to their last operating status when power is restored after an interruption.

As specified in Article 2.4, GreenMAX natively supports the LumaCAN, Ethernet and BACnet IP networking protocols, without the need for separate interfaces or network adapters. This simplifies configuration, makes startup and commissioning easier, and provides a native interface with Building Management Systems (BMS). Systems that support multiple network protocols through external adapters should not be acceptable on this project.
2.4 Network protocols

A. Provide a system that can be connected using a LumaCAN network

1. Daisy chain topology

2. Maximum branch length of 1600 feet

As specified in Article 2.4, Paragraph A.2.a, all GreenMAX network devices include built-in termination jumpers. There is no need to wire jumpers, and therefore no possibility of wiring errors in terminating network branches. Systems that do not include built-in termination jumpers make installation and commissioning more complex and costly, and should not be acceptable on this project.
a. Devices located at branch ends must have their termination jumpers in the ON position.

As specified in Article 2.4, Paragraph B, GreenMAX Command Modules have built-in Ethernet connections. This allows networks to expand beyond the 1600-foot LumaCAN limit, allows interface with third-party networks that may be already planned for the building, and facilitates connection of the lighting control system to the Internet for remote monitoring and technical support. Systems that do not offer built-in Ethernet connectivity lack these versatile and useful features, and should not be acceptable on this project.
B. Provide a system that can simultaneously use Ethernet

1. Command Modules only

2. Can be configured as a bridge between LumaCAN branches

3. Can be used as an Internet connection

a. Remote firmware upgrades, monitoring and programming possible via Internet

4. Ethernet switches can be used to extend system coverage area by linking Command Modules

As specified in Article 2.3, Paragraph B.2.c, GreenMAX control cabinets natively support RS485 master/slave token passing using the BACnet® protocol to facilitate interoperation with building automation systems and other intelligent field devices.

C. Provide a system that can simultaneously use BACnet IP

As specified in Article 2.3, Paragraph B.2.c.1, each Leviton GreenMAX relay cabinet has a unique read-only description for identification on the network. This allows the use of GreenMAX with typical Building Management Systems that do not support writing to device description properties,

1. Read-only device description for Relay Cabinets

a. For use with Building Management System (BMS) software that does not support writing of device descriptions.

2. Re-name groups and relays via the BMS network, if it supports this function

As specified in Article 2.3, Paragraph B.2.e, GreenMAX standard unique object descriptions do not require re-writing via the network — many Building Management Systems don’t support writing to device description properties,

3. Support all 16 BACnet priorities

a. Separate Priority Array for each relay

b. 1 is highest, 16 is lowest

c. Higher priority maintains control until a “relinquish” command is issued

d. Top three priority levels permanently assigned to Internal Main Bypass, Emergency Power and Internal Relay Bypass

e. Individual control of all other priorities

4. Support 252 Analog / Binary Outputs

5. Support 240 Analog / Binary Inputs

As specified in Article 2.5, GreenMAX uses readily available, easily terminated, cost-effective CAT 5 and / or CAT 6 cable for the network physical layer. Systems that mandate specialized networking cabling will increase the Owner’s costs and should not be acceptable on this project.
2.5 Network cable AND CONNECTORS

A. Supply the following types of twisted pair shielded cable and connectors to connect the system:
1. LumaCAN: Cat 6

2. Ethernet: Cat 5 or better

3. BACnet IP: Cat 5 or better
4. Terminations: RJ-45 connectors
As specified in Article 2.6, GreenMAX is designed to make system programming easy and intuitive. Components (relays, switches, occupancy sensors, and photocells) are assigned to Areas that generally correspond to either a specific space within the building to a specific lighting circuit. Control functions and priorities are predefined as Behaviors. Component Parameters such as Delay Times can be set to values within each Behavior. Agendas are lists of Behaviors to be executed at specific times within each 24 hour period. A Schedule is a list of seven Agendas: it will run until either an Exception Date or the Start Date for a new Schedule occurs. Systems without this level of simplicity and flexibility will make it more difficult to optimize energy savings and adapt to changing uses of the building, and should not be acceptable on this project.
2.6 System PROGRAMMING
A. Provide a system with following Programmable Components:

1. Relays

a. Blink Warn Parameters: Blink Length, Wait Length, ON Time

2. Switches

a. Parameter: Delay Time

3. Occupancy Sensors

a. Parameter: Delay Time

4. Photocells
a. Parameters: Trigger Point, Delay Time, Deadband

B. Provide a system that allows the designer and/or operator to define Areas as user-defined groups of Programmable Components that corresponds to a building space or lighting circuit
C. Provide a system that includes the following set of Behaviors as predetermined sets of operational functions for the Programmable Components within a defined Area, together with priorities among those Components

1. Component Parameters to be resettable within each Behavior.
a. B1: Lights turned ON with the switch; can be turned OFF with the switch; Occupancy Sensor will turn OFF upon vacancy.

b. B2: Lights turned ON with the Occupancy Sensor; can be turned ON or OFF with the switch; Occupancy Sensor will turn OFF upon vacancy.

c. B3: Occupancy Sensor turns lights ON or OFF.

d. B4: Switch turns lights ON or OFF.

e. B5: Astronomical Clock Time triggers a Blink Warn sequence; Switch interrupts sequence and starts an interval timer; Relay will automatically turn OFF when interval timer reaches zero.

f. B6: Astronomical Clock Time turns lights ON.

g. B7: Astronomical Clock Time turns lights OFF.

h. B8: When measured light level exceeds trigger point, Photocell turns lights OFF; When measured light level is below trigger point, Occupancy Sensor turns lights ON upon occupancy, OFF upon vacancy.

i. B9: When measured light level exceeds trigger point, Photocell turns lights OFF; When measured light level is below trigger point, Switch turns lights ON or OFF, Occupancy Sensor turns lights OFF upon vacancy.

j. B10: When measured light level exceeds trigger point, Photocell turns lights OFF; When measured light level is below trigger point, Occupancy Sensor turns lights ON upon occupancy and OFF upon vacancy, Switch turns lights ON or OFF, over-riding Occupancy Sensor.

k. B11: When measured light level exceeds trigger point, Photocell turns lights OFF; When measured light level is below trigger point, Switch turns lights ON or OFF.

l. B12: When measured light level exceeds trigger point, Photocell turns lights OFF; When measured light level is below trigger point, Astronomical Clock Time turns lights ON.

D. Provide a system that allows the designer or operator to define Agendas as series of up to 24 Behavior transitions occurring during a 24 hour period

As specified in Article 2.6, Paragraph D.2, GreenMAX incorporates native BACnet-compatible scheduling objects. This greatly facilitates interfacing lighting control with Building Management Systems (BMS). Lighting systems that do not include native BACnet scheduling objects will be harder to interface with BMS and may not offer the range of scheduling options built into GreenMAX: they should not be acceptable on this project.
1. Native BACnet-compatible scheduling objects

2. Each Agenda to include up to twenty-four (24) transitions for each relay or group

3. Minimum interval between transitions to be one (1) minute.

E. Provide a system that allows the designer or operator to define Schedules as series of seven (7) Agendas, i.e. one per weekday

a. Each Schedule shall continue to run until:

1) An Exception Date is encountered

a) A new Schedule is required for the Exception Date

2) Start Date for a new Schedule

F. Provide a system with an Astronomical Clock that coordinates the operation of all system components, and that

As specified in Article 2.6, Paragraph H.2, GreenMAX system processing is distributed. Each cabinet can continue functioning while the network connection is interrupted. This industry-leading design makes GreenMAX inherently more reliable than any system that has a central point of failure: systems designed around a central failure point should not be acceptable on this project.
1. Will continue execution of scheduled operations if the network connection is lost.

2. Has the following programmable Time and Date options:

a. Manual controls

b. Programmable to automatically respond to Network Time Protocol (NTP) when connected to the Internet.

c. Allow twelve (12) or twenty-four (24) Hour display formats
d. Allow selection of Automatic Daylight Savings Time adjustment

3. Allows the user to enter Latitude data

4. Allows the user to program Sunrise/Sunset times with optional offsets

As specified in Article 2.6, Paragraph F.1, GreenMAX low voltage inputs (Remote Input Cabinets and Low Voltage Input Cards) are compatible with a wide range of devices that are powered at +24 VDC and provide 0 — 10V control signals. This includes momentary or maintained switches such as GE switches, photocells and occupancy sensors. Systems that do not allow the designer free choice of low voltage input devices should not be acceptable on this project.
G. Provide a system with Low Voltage inputs that are:

1. Compatible with any momentary or maintained switch operating at +24 VDC

2. Compatible with any photocell and/or occupancy sensor requiring +24 VDC power and providing either a dry contact closure or 0 — 10 VDC signal via three-conductor wiring

a. +24 VDC, Com, Signal

1) If +24 VDC is supplied to the device by an external power supply, use two-wire Com and Signal configuration

H. Provide a system with the following programmable Relay Operation operations:

1. Pulsed output with relay closure duration variable from one (1) to sixty seconds (60).

2. Return to Closed functionality

3. Enable/disable zero-cross technology

As specified in Article 2.6, Paragraph B.1, GreenMAX photocell inputs have eight pairs of rising and / or falling trigger points, allowing system programmers to use open-loop or closed-loop strategies with photocell daylight sensors. Open-loop sensors integrate the light within the space to maintain average light levels. Closed-loop sensors look at a fixed point, changing the lighting in the space as the status of that fixed point changes. Systems that restrict the programmer’s choices to one mode or the other should not be acceptable on this project.
I. Provide a system that enables photocell operation to be programmed with the follow options:

1. Open or closed loop operation
2. Eight (8) independent pairs of rising and falling trigger point values per photocell input

As specified in Article 2.6, Paragraph B.3, GreenMAX photocell inputs have programmable delay times, allowing system programmers to make sensitivity adjustments on each input. Systems that lack this flexibility and ability to accommodate multiple different devices should not be acceptable on this project.
3. Delay times of thirty (30) seconds to thirty (30) minutes

4. ON/OFF behavior

a. Auto ON with Manual Override

b. Blink Warn Sequence

As specified in Article 2.6, Paragraph C, GreenMAX allows Occupancy Sensors to be configured for both fully automatic (Auto ON / Auto OFF) and Manual operation. Systems that do not offer this flexibility do not meet California Regulatory Commission Title 24 and should not be acceptable on this project.
J. Provide a system that includes the following programmable Occupancy Sensor configurations:

1. Control eight (8) relays or one (1) group of relays

As specified in Article 2.6, Paragraph J.2, GreenMAX allows the system designer to configure occupancy sensor inputs with delay times. This unique feature can increase energy savings by enabling to adapt the system to a wide variety of use cases within the facility. Systems that do not allow occupancy sensor response to be delayed should not be acceptable on this project.
2. Set Light Hold (delay) Times from thirty (30) seconds to thirty (30) minutes

K. Provide a system that allows the designer or operator to program each individual relay’s response to an Emergency signal

As specified in Article 2.6, Paragraphs L and M, GreenMAX allows the system designer to configure the switches in each area or zone with delay times. This unique feature can increase energy savings by enabling to adapt the system to a wide variety of use cases within the facility. Systems that do not allow delaying the switch response should not be acceptable on this project.
L. Provide a system that allows the designer or operator to program the following Low Voltage switch functions within each Area:

1. Delay time
a. Thirty (30) seconds to thirty (30) minutes

2. Button type

a.  Momentary or maintained

3. Switch station type

a.  Single button operation or dedicated ON and OFF buttons

4. Assign each switch to individual relays or groups

M. Provide a system that allows the designer or operator to program the following Digital switch functions within each Area:

1. Program delay time within each area or zone

a.  Thirty (30) seconds to thirty (30) minutes

2. Assign each switch to individual relays or groups

NOTE TO SPECIFIER: Edit this heading as appropriate (delete “GreenMAX” if substitutions are allowed).

NOTE TO SPECIFIER: As noted in Article 2.7, Paragraph A, the ability to install relays in the field without voiding the cabinet’s UL listing allows for flexibility during and after the construction process to easily correct or modify issues that arise during the installation process. 

NOTE TO SPECIFIER: As noted in Article 2.2.B, Paragraphs 1.a.1 & 1.b.1 allow for snap-in installation of single or dual pole relays without increasing the size of the cabinet or requiring special wiring.

2.7 [GREENMAX] RELAY CABINETS
As specified in Article 2.7, Paragraph A, GreenMAX command, remote input and relay modules can be installed in the field without voiding the cabinet’s UL listing. This provides flexibility both during and after the construction process, reducing the cost of modifying the cabinet to address any issues that may arise during installation. Systems that cannot be modified after delivery to the job site without voiding the UL listing should not be acceptable on this project.
A. Provide [a] relay cabinet[s] that allows Command Modules, Remote Input Modules and Relay Modules to be installed in the field without voiding the cabinet’s UL listing.
As specified in Article 2.2.B, Paragraph B, GreenMAX allows installation of single or dual pole relays in any combination, without increasing the size of the cabinet or requiring special wiring. Systems lacking this flexibility should not be acceptable on this project.
B. Provide [a] relay cabinet[s] with capacity for [eight (8)] [sixteen (16)] [thirty-two (32)] [forty-eight (48)] single- or dual-pole relays
NOTE TO SPECIFIER: If GreenMAX relay cabinets are ordered without an optional Low Voltage input card, a Remote Input Cabinet will be required in order to add low voltage inputs to the system.

1. [Plus Factory Installed Low Voltage Input cards]

a. [Eight (8)] [sixteen (16)] inputs

NOTE TO SPECIFIER: GreenMAX hardware is designed for fast, easy and safe installation. Cabinets are delivered to the jobsite empty. All assembly screws are standard trade sizes: if any of the factory-supplied screws are lost, they can be easily replaced from the supply of screws typically on hand at the job site. Key-hole mounting slots on the rear slide over the mounting hardware, enabling one man to hang the enclosure quickly. The side walls provide an unobstructed surface for the installer to lay out, punch and drill conduit entries and rough in wiring without risking damage to the electronics. GreenMAX cabinets are designed with the largest wire-way volume in the industry, making it easy to maintain proper bend radiuses when installing circuit wiring. Circuit wiring is concealed by covers that provide maximum arc flash protection when installed. The left cover includes the door hinge mount. The right cover includes the latch for the dock lock. Both covers locate on tabs near the top of the enclosure and hang on the designated enclosure screw with key-hole slots. This makes removal and replacement easy during installation.  The ventilated bottom panel slides into place over the tabs built into the left and right covers, and fastens with a single screw. The cabinet door slides over the hinges incorporated in the left wiring cover. The pins of these hinge halves are differing lengths to make hanging the door quick and easy. Once all covers are in place and the door has been hung and locked, there is no way to defeat the protection system and expose the circuit wiring. The Command Module and Relay Insert Panels can arrive separately on the job site to meet project schedules. Mounting tabs and fastening screws allow the electronics to be installed quickly. A total of 8 screws are needed to completely install the electronics in a 48 relay cabinet. Relays are installed by snapping them in and out of the Relay Insert Panel. Once installed, the GreenMAX cabinet low-voltage electronics can be accessed and serviced without Personal Protective Equipment.

As specified in Article 2.7, Paragraph B.2, the GreenMAX Relay Cabinet is designed to facilitate the installation process. The cabinet is shipped to the job site empty, eliminating any risk of damage to the electronics during rough-in and preliminary wiring. The empty cabinet is lightweight and can be hung by one man using the key-hole mounting slots. During construction, access to the wiring is frequently required, but since circuits are energized to provide jobsite lighting, protection against arc flash and faults is also necessary. Easily removable and replaceable covers meet both these needs: they can be permanently fastened with the provided screws after the system has been fully wired. Blank sidewalls allow the installed to punch and drill conduit entries and rough-in wiring without damaging electronics components. Relay Cabinets that lack these features will increase the Owner’s costs and should not be acceptable on this project.
C. Physical: provide [a] relay cabinet[s] that:

1. Has a removable locking hinged door

a. Removing the door from its hinges shall not defeat the locking mechanism

2. Can be delivered empty of electronics

a. To facilitate handling, rough-in, preliminary wiring and flexible project scheduling.

3. Has both key-hole mounting slots and round clearance holes on the rear panel

4. Has sidewalls that are clear of knockouts or other obstacles

a. To allow custom conduit layout patterns.

5. Has ventilated covers and bottom panel

a. NEMA1 cabinet to provide cooling to circuit conductors without the use of any moving parts such as a fan.

6. Has circuit wiring covers that provide maximum arc flash protection

a. Low voltage and high voltage compartments to be separated for optimal safety.

b. Low-voltage electronics can be serviced without Personal Protective Equipment

c. Covers to be easily removed and replaced

7. Is fabricated of stell

8. Has a [Leviton Standard Green] finish
D. Electrical

1. Relays shall be rated to switch voltages from 24 to 277VAC and +24VDC.

2. Short Circuit Current Rating (SCCR) of the assembled cabinet, regardless of its specific configuration, to be 25,000 Amperes at 277VAC.

E. Relay Insert Panel

1. Allow relays modules to be installed, removed and relocated without internal rewiring or mounting screws

F. Grounding points

1. Cabinet to provide bonding location for the Command Module in the upper left wire-way

2. Cabinet to provide grounding location consisting of two threaded screw holes at bottom of enclosure

a. Hole spacing to allow use of typical equipment ground bus-bars in place of screws

b. Cabinet to include a green grounding screw as a designated grounding point

NOTE TO SPECIFIER: Delete [GreenMAX] from the heading below if substitutions are allowed in Article 2.1).

2.8 [ GreenMAX] COMMAND Modules

A. Provide a system with command modules that:

1. Are field-installable and/or replaceable self-contained units with Emergency inputs

2. Have integral overload and short circuit protection.

As specified in Article 2.8, Paragraph 2.a, GreenMAX provides separate overload protection for the Command Module (system processor) and all LumaCAN devices including the Low Voltage Input card. This enables the system to continue functioning even if one or more external devices should fail. Systems that do not provide independent overload protection for the system processor make every connected device into a single failure point, which greatly reduces overall reliability, turns even minor equipment failures into system-wide emergencies, and can increase the Owner’s operating costs. Such systems should not be acceptable on this project.

a. Provide separate overload protection for:

1)  System processor

2) LumaCAN devices including the Low Voltage Input card.

3. Supply power to all electronics in the Relay Cabinet

4. Supply power to digital switches and Handheld Display Unit via LumaCAN

5. Can supply +24 VDC to other low-voltage inputs

6. Can contain an optional Low Voltage Input (+24VDC) card suitable for termination of eight (8) or sixteen (16) low voltage inputs.

B. Include an Emergency Signal Input for a hardwired emergency override signal

1. Requires external contacts

2. Activates Emergency status when a signal of +24VDC is present

3. Releases Emergency status when signal falls to zero (0VDC ).
4. Controls all relays as assigned by the user regardless of processor operation.

5. Provides +24VDC to external contacts

C. Accept a Low Voltage Input Card option with:

1. User-configurable inputs, as follows:

a. 0 – 10VDC analog

b. +24VDC switched

c. Contact closure.

d. Compatible with the following devices
1) Occupancy sensors

2) Photocells

3) GE switches

4) External Contacts

5) Multi-button low voltage switches

6) ON/OFF dedicated button low voltage switches

2. A +24 VDC power supply

a. 70W (2.9 amperes) capacity

b. Input devices can use external power supplies

D. Have the following controls:

1. A Handheld Display Unit that displays and programs the following functions:
a. Current Operating Status

b. Errors
c. Current Time
d. Alarms

e. Astronomical Time Clock settings

f. Monitor Menus

g. Control Menus

h. Configuration Menus

i. Remote Manual operation of all system relays

j. Inspection of both digital and low voltage inputs

1) State

2) Status

3) Current value

k. Schedule monitoring and adjustment

l. Temporary override of schedule on a day by day basis

2. A high resolution color graphic display screen
3. LED Status Indicators for the following:
a. Individual Relays

1) Manual Actuator indicating ON/OFF state
b. Microprocessor Online

c. Ethernet Link

d. Relay Communication

e. +5 VDC Power Supply Normal Operation
f. LumaCAN communication

E. Provide a grounding point in the left wire-way

F. Can be tilted forward for easy access to digital connection points without removal from relay cabinet.Physical

As specified in Article 2.9, GreenMAX can be configured, programmed and operated from a Handheld Display Unit (HSU). The HSU can be connected to the system at a wide variety of easily accessible locations. This makes it easy, for instance, to set occupancy sensor and daylight harvesting options in the location affected. The HDU can be stored inside any cabinet door, or in the special purpose docking station. Since relay cabinets are typically installed in remote areas of the building in order to minimize the noise for the occupants, docking the HDU in an easily accessible and frequently occupied location makes it easy for system operators to monitor, upgrade and adjust the lighting controls from their usual workspaces. Systems without this feature make programming and adjusting lighting controls, as well as monitoring and operating the system, more difficult, time-consuming and expensive, and should not be acceptable on this project.

2.9 [GreenMAX] handheld display unit (HDU)

A. Provide a system with an HDU that:

1. Performs system programming, configuration and monitoring from any LumaCAN or Ethernet port

a. Ethernet ports

1) As indicated on drawings (system must be interconnected with lighting control network)
b. LumaCAN port locations:

1) Relay cabinets

2) Digital switches

3) Low voltage input cards

4) Remote Input Cabinets

B. Can be stored in any relay cabinet door, or at a remote docking station

C. Has a high resolution color graphic display screen

As specified in Article 2.9, Paragraph D, GreenMAX uses RJ-45 connectors, which are widely available and easy to make in the field. This industry-leading design lowers the material cost of the lighting control system and makes installation simpler, faster, and more cost-effective. Systems that require more complicated and expensive connectors should not be acceptable on this project.
D. Accepts the following network interfaces:

1. LumaCAN

a. Green RJ-45 input

2. Ethernet

a. Black RJ-45 input

As specified in Article 2.9, Paragraph E, the GreenMAX HDU includes automatically rechargeable batteries that allow nine hours of operation while disconnected from a network charging station. The user can monitor, adjust and program the system from any network location. Systems that fail to offer this flexibility and ease of use will raise the Owner’s costs for operation and maintenance, and should not be acceptable on this project.
E. Operates using rechargeable batteries

1. Nine (9) hours of operation under battery power

2. Batteries are recharged automatically via network connection

NOTE TO SPECIFIER: GreenMAX accepts low voltage inputs through either an optional low voltage input card installed in the relay cabinet at the factory, or remote low voltage input cabinets. You can delete the following article if your project does not require remote low voltage input cabinets.
As specified in Article 2.10 GreenMAX includes Remote Low Voltage Input Cabinets. This allows the designer greater flexibility in lying out the system. It also reduces wiring labor and materials costs, since network connection points are located closer to the low voltage inputs. Systems that do not provide this flexibility and cost-effectiveness should not be acceptable on this project.
2.10  [GREENMAX] REMOTE LOW VOLTAGE INPUT CABINETS

A. Provide a system with [a] remote low voltage input cabinet[s] that:

1. [Is][Are] fully functional as independent LumaCAN network nodes

a. Can be connected to network at any location, without a direct dedicated connection to a Relay Cabinet
2. [Has] [Have] [eight (8)] [sixteen (16)] Low Voltage inputs

3. Provide[s] power to LumaCAN digital devices

4. Provide[s] a connection point for the HDU
5. [Has] [Have] an integrated power supply

a. 100 – 277VAC 

b. Rated output at 70W of +24 VDC power via LumaCAN

6. Accepts self-powered input devices

7. Accept[s] the following input types:

a. Occupancy sensors

b. Photocells

c. Contact closures

d. Low Voltage switches
2.11 GREENMAX Relay MODULES

A. Provide a system with the following relay modules:

1. Single Pole Latching relay that supports and is listed for the following loads:
a. 24-277VAC, 20A Tungsten Halogen Incandescent
b. 24-277VAC, 30A Ballast
c. 347VAC, 20A Ballast
d. 120VAC 1/2hp Motor, 277VAC 1hp Motor, 240VAC 1hp Motor

2. Single Pole, Return To Closed, Latching relay that supports and is listed for the following loads:

a. 24-277VAC, 20A Tungsten Halogen Incandescent
b. 24-277VAC, 30A Ballast
c. 347VAC, 20A Ballast
d. 120VAC 1/2hp Motor, 277VAC 1hp Motor, 240VAC 1hp Motor
As specified in Article 2.11, Paragraphs C.1.b and D.1.b, GreenMax double pole relays are rated for 30 Amperes with General Fluorescent Ballast loads at up to 480VAC. This industry-leading rating allows the lighting designer to put more lights on these branch circuits, saving time and money for the Owner. Systems offering double relays rated for 20A with ballast loads will require more complicated and costly wiring, and should not be acceptable on this project.
3. Double Pole, Latching relay that supports and is listed for the following loads:

a. 208/240VAC, 20A Tungsten Halogen Incandescent
b. 208/240/480VAC, 30A Ballast
c. 600VAC, 20A Ballast
d. 208/240VAC 1hp Motor

4. Double Pole, Return To Closed, Latching relay that supports and is listed for the following loads:

a. 208/240VAC, 20A Tungsten Halogen Incandescent
b. 208/240/480VAC, 30A Ballast
c. 600VAC, 20A Ballast
d. 208/240VAC 1hp Motor

As specified in Article 2.11, Paragraph A.5, GreenMAX includes a Dimming / Switching module that is compatible with both electronic fluorescent ballasts and LEDs. GreenMAX allows system designers to use as many of these modules as required, up to the capacity of the cabinet. Systems that limit the number of dimming / switching modules restrict the designer’s ability to use energy-saving electronic ballasts and LED fixtures, and should not be acceptable on this project.
5. Single Pole Dimming / Switching relay that supports and is listed for the following loads:

a. 208/240VAC, 20A Tungsten Halogen Incandescent
b. 208/240/480VAC, 30A Ballast
c. 600VAC, 20A Ballast
d. 208/240VAC 1hp Motor

e. Relay to have an 0 – 10VDC control point that is

1) Suitable for dimming 0 – 10V fluorescent ballasts

2) Suitable for dimming LEDs that accept 0 – 10VDC control signals
B. Physical: provide relay modules that

1. Have identical dimensions equal to a single mounting space, allowing any number of each type to be used in the Relay Insert Panel

2. Are installed and removed using retaining tabs, without screws or internal wiring

3. Have manual actuator handles that

a. Allow changing the relay state without tools

b. Allow controlled circuits to be powered as soon as they are wired, without energized Command Module electronics.

c. Are only accessible through the low voltage compartment of the relay cabinet

4. Support the following wire sizes:

As specified in Article 2.11, Paragraph E.4.a, GreenMAX relay terminals accept wiring from #6 to #14 AWG. This industry-leading range of wire sizes allows the designer and contractor to take full advantage of the 30A rating of both single-pole and double-pole GreenMAX relays when used with ballast loads in order to simplify circuit branching and contain costs. Systems that cannot accommodate this range of wire sizes will require more complex and expensive designs, and should not be acceptable on this project.
a. 6 – 14 AWG 

b. Input and output terminals to be freely torque-able to the required specification without risk of damage.

As specified in Article 2.10, Paragraph D.2, GreenMAX systems include barriers for installation between relays, This allows maximum flexibility in wiring the relay cabinet. Systems that do not allow the contractor to configure and wire relay cabinets according to local codes and specific project requirements should not be acceptable on this project.
5. Manufacturer to provide barriers for installation between relays.

C. Electrical: provide mechanically latching relay modules

As specified in Article 2.10, Paragraph F.1, GreenMAX relays use a mechanical latching design to eliminate the parasitic power drain that is required to hold relays open or closed electrically. A manual actuator on each relay allows circuits to be powered during construction; position changes are reported via the HDU whenever the system is operating. Electrically held relays waste power and should not be acceptable on this project.

1. Electrically held relays are unacceptable due to parasitic power loss

As specified in Article 2.10, Paragraph C.1.e, GreenMAX relays have a Short Circuit Rating (SCCR) of 25,000 amps at 277V AC. This provides industry-leading protection for the entire system in the event of an over-current situation, and helps ensure a safe electrical installation. Relays with SCCRs of less than 25,000 amps should not be acceptable on this project..

2. Provide relay modules with an SCCR (Short Circuit Current Rating) of 25,000 amps
NOTE TO SPECIFIER: The Return to Closed (RTC) function provides a predictable relay state during a power outage. Both single-pole and double-pole GreemMAX relays are latching types and can be specified with that close upon loss of power. This ensures that the relay will always close if the Command Module loses power, as required for the UL924 (Standard for Safety of Emergency Lighting and Power Equipment) listing. Both the Normally Open and the Normally Closed relays require a control signal from an energized and functioning processor to change state: therefore, their state during a power loss is unpredictable.
As specified in Article 2.11, Paragraph F.1.d, GreenMAX single-pole and double-pole relays are both available with a Return To Closed (RTC) function. Systems that offer only single-pole RTC relays require the use of single-pole relays in order to meet the UL924 safety standard, imposing unnecessary costs on the Owner. Such systems should not be acceptable on this project.
3. Provide single and double-pole relay modules that are available with or without Return to Closed (RTC) function

a. To be compatible with Sentry Switches and AS100 switches

2.12 Digital Switches

A. Provide a system with digital switches in the following configurations, colors and quantities, as indicated on the drawings:

1. [One (1)] [two (2)] [four (4)] buttons

2. [White] [Ivory] [Light Almond] [Gray]

3. Each switch to have the following RJ-45 connectors”

a. LumaCAN input

b. LumaCAN throughput

c. Hand Held Display Unit access to entire network

4. Custom Engraving to be available for the following:

a. Individual buttons

b. Station wallplates

c. Engraved characters to be of a contrasting color as shown on drawings

NOTE TO SPECIFIER: Delete any components not included in the project.
2.13 COMPONENTS
A. NEMA 1 Relay Cabinets

1. 8-Relay Size [Leviton p/n R08TC-100]

2. 16-Relay Size [Leviton p/n R16TC-100]

3. 32-Relay Size [Leviton p/n R32TC-100]

4. 48-Relay Size [Leviton p/n R48TC-100]
B. 30A, 120-230-277/347VAC, 50/60Hz Relay Insert Panels

1. Empty, (8) Spaces [Leviton p/n R0800-000]

2. Empty, (16) Spaces [Leviton p/n R1600-000]

3. (16) 1-Pole RTC Basic Relays [Leviton p/n R1616-1CB]

4. (16) 1-Pole RTC relays with Voltage and Current Sensing [Leviton p/n R1616-1CS]

5. (16) 1-Pole Dimming and Switching Relays with Voltage and Current Sensing [Leviton p/n R1616-1DS]

6. (16) 1-Pole Relays [Leviton p/n R1616-1TB]

7.  (16) 1-Pole Relays with Voltage and Current Sensing [Leviton p/n R1616-1TS]

8.  (1) 2-Pole RTC Relays [Leviton p/n R1616-2CB]

9. (16) 2-Pole RTC Relays with Voltage and Current Sensing [Leviton p/n R1616-2CS]

10. (16) 2-Pole Relays [Leviton p/n R1616-2TB]

11. (16) 2-Pole Relays with Voltage and Current Sensing [Leviton p/n R1616-2TS]

C. 30A, 120-230-277/347VAC, 50/60Hz Latching Relays
1. Basic
a. 1-Pole [Leviton p/n RELAY-1TB]

b. 2-Pole [Leviton p/n RELAY-2TB]

c. 1-Pole RTC Basic [Leviton p/n RELAY-1CB]

d. 2-Pole RTC [Leviton p/n RELAY-2CB]

2. Voltage and Current Sensing

a. 1-Pole [Leviton p/n RELAY-1TS]

b. 2-Pole [Leviton p/n RELAY-2TS]

c. 1-Pole RTC [Leviton p/n RELAY-1CS]

d. 2-Pole RTC [Leviton p/n RELAY-2CS]

e. 1-Pole Dimming and Switching [Leviton p/n RELAY-1DS]

D. Blank Filler Module [Leviton p/n RELAY-BFM]

E. 100 — 277VAC Main Command Modules

1. Without Low Voltage Input Card [Leviton p/n RPM00-100]

2. 8-Port Low Voltage Input Card [Leviton p/n RPM08-108]

3. 16-Port Low Voltage Input Card [Leviton p/n RPM16-116]

F. Handheld Display Unit

1. Cabinet Mounting [Leviton p/n RHDU1-000]

2. Cabinet Mounting with Docking Station [Leviton p/n RHDU2-000]

G. 100 — 277VAC, NEMA 1 Remote Low Voltage Input Cabinet with Power Supply

1. 8 Inputs [Leviton p/n RLV08-110]

2. 16 Inputs [Leviton p/n RLV16-110]

H. Digital Switches

1. 1 button

a. White [Leviton p/n RDGSW-1DW]
b. Ivory [Leviton p/n RDGSW-1DI]
c. Light Almond [Leviton p/n RDGSW-1DT]
d. Gray [Leviton p/n RDGSW-1DG]
2. 2 buttons

a. White [Leviton p/n RDGSW-2DW]
b. Ivory [Leviton p/n RDGSW-2DI]
c. Light Almond [Leviton p/n RDGSW-2DT]
d. Gray [Leviton p/n RDGSW-2DG]
3. 4 buttons

a. White [Leviton p/n RDGSW-4DW]
b. Ivory [Leviton p/n RDGSW-4DI]
c. Light Almond [Leviton p/n RDGSW-4DT]
d. Gray [Leviton p/n RDGSW-4DG]
2.14 Accessories

A. Occupancy Sensors

B. Photocells

NOTE TO SPECIFIER: For a complete range of occupancy sensors, photocells and digital switches for use with GreenMAX, refer to

www.leviton.com/cenergyproducts.
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 relay cabinets 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. 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.

F. Ensure that daylight sensor placement minimizes sensors view of electric light sources; ceiling mounted and fixture-mounted daylight sensors shall not have direct view of luminaries.

NOTE TO SPECIFIER: Contractor places equipment into operation unless factory commissioning is specified.
G. 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. 

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

I. 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.

J. Application of Power: Power shall not be applied to the relay 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).
K. [Programming: Program [low-voltage] [and] [digital switch] functionality remotely from  the control cabinet.]

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

END OF SECTION

Leviton
16570-

Architectural Lighting Control

Grafik 7000


07/10/06

Leviton
06/23/11
DIGITAL NETWORK LIGHTING CONTROLS

GreenMAX
13846 - 


[image: image1.png]