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NETWORK LIGHTING CONTROLS
SECTION 26 09 43

Leviton Manufacturing Co., Inc.
201 N Service Rd
Melville, NY 11747-3138
Phone: 1.800.323.8290
Fax: 1.800.832.9538
SECTION 26 09 43
NETWORK LIGHTING CONTROLS
Leviton Z-MAX Plus
This specification is dated July 6, 2010. It replaces any and all previous Z-MAX Plus 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, and a software interface. Leviton’s Z-MAX Plus system meets all specifications herein. Include Leviton Manufacturing Co. Inc. as either sole manufacturer or in list of manufacturers.

Revise product specification section number and title to suit project requirements, specification practices, and section content.

While using this specification, take note of the following:

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

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

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

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

1.1 RELATED DOCUMENTS

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

A. Section Includes:

1. Relay lighting control system.

B. Related Sections:

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

1. Section [26 27 26 - Wiring Devices/Lighting Controls.] 

2. Section [26 09 23 - Occupancy Sensors:] Occupancy sensors used in conjunction with 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 panel on this project, all panels must carry a UL listing which directly addresses ballasted loads. If ballasted loads are controlled, panels which bear only a UL916 listing should not be acceptable on this project.
2. 924 (2003) - Emergency Lighting and Power Equipment

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: shall be submitted for approval within 30 days following receipt of contract. No equipment shall be fabricated prior to approval of these drawings, which shall detail all mechanical and electrical equipment, including:

1. One-line diagrams

2. Internal wiring

3. Wire counts

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

F. Samples: Submit samples 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 telephone and field support by qualified applications engineers.

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] [NOM] [UL] specifically for the required loads, or certified by recognized independent testing organizations that test to [CE] [CSA] [NOM] [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 panel on this project, all panels must carry a UL listing that directly addresses ballasted loads. UL916-listed panels are not acceptable when ballasted loads are controlled.

1) UL916 listing not acceptable.
b. UL924

2. Comply with ASHRAE 90.1

3. Comply with CEC Title 24

C. Relay panel enclosures

1. NEMA 1, IP-20 protection 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, in Division 25 Section “Lighting Controls,” and in Division 26 Section “Relay Lighting Controls.” The use of subcontracted component assemblers is not acceptable.
1.7 products installed but not furnished under this section

A. Ballasts

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

B. 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.
1.8 DELIVERY, STORAGE & HANDLING

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

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

C. Delivery

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

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

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

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

2. Relative humidity: Maximum 95 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.2, Leviton Manufacturing Inc.’s Z-MAX Plus 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:

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

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 panel locations and installation

f) Physical locations and network addresses of controls

g) Analog phone line requirements

h) Computer-to-network connections

i) Load circuit wiring

j) Connections to other systems and equipment

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 download any pre-programmed system configuration

3) Verify panel address(es)

4) Download pre-programmed system configuration and information to switching and/or dimming panels

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 such as dial-up or broadband access points 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 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. 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 Rep or, if waived, Contractor 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 panel 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 Relay 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 Z-MAX Plus
****OR****

A. Basis of design product: Leviton Manufacturing Co. Inc. Z-MAX Plus or subject to compliance and prior approval with specified requirements of this section, one of the following:

1. Leviton Manufacturing Co. Inc. Z-MAX Plus
2. <<To specify an alternate manufacturer and product, insert their names here. Otherwise, delete this entire line.>>
B. Substitutions: [Not permitted.] [Permitted.]
Note to Specifier: Delete items 1 through 4 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 00 26 00] [Section 01 25 00] [Section 01 62 00] [Division 1]
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.

2.2 Description

A. Programmable relay panels with astronomical clock. Front panel or remote control.

B. Control backplane provides data bus and data intercommunication between all Relay Modules, Control Module, and Low Voltage Inputs.
C. Integral power supply for Control Modules, backplane, keypad, and other accessories.

1. Compatible with optional external power supplies.

2.3 Performance Criteria

As noted in Article 2.1.B, Paragraph 1, Z-MAX Plus 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 turn lights and/or ballasts 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. [Event Scheduling] [Daylight Harvesting] [Occupancy Sensing] to control lighting with the following hierarchy: 

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

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

3. Programming: During system programming, sensor inputs are ignored.

4. Scheduled events: Turn lights On and/or Off.

a. Optional Blink Warn

b. Enable / Disable low voltage inputs

5. Daylight sensor: Turns lights On and/or Off.

6. Occupancy sensor: Turns lights On and/or Off.

a. Manual or Auto Modes selectable from each space

7. Low-voltage switches: Manual On/Off.

B. Power failure recovery — All devices return to their previous status prior to power loss.

NOTE TO SPECIFIER: Edit this heading as appropriate (delete “Z-MAX PLUS” if substitutions are allowed).

NOTE TO SPECIFIER: As noted in Article 2.2.A, Paragraph 1, the ability to install relays in the field without voiding the panel’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, Paragraph 1.a.1 & 1.b.1 allows for single or dual pole relays without increasing the size of the cabinet or requiring special wiring. 
2.4  [Z-MAX PLus] RELAY PANELS

As specified in Article 2.2.A, Paragraph 1, Z-MAX Plus relay modules can be installed in the field without voiding the panel’s UL Listing. This provides flexibility both during and after the construction process, reducing the cost of modifying the panel to address any issues that may arise during installation. Systems that cannot be modified after delivery to the job site without voiding the UL warranty should not be acceptable on this project.
A. Relay panels with factory-installed control modules.

1. Relays to be installed at the factory or in the field, without voiding UL listing.

B. Performance Criteria
1. Capacities

As specified in Article 2.2.B, Paragraphs 1.a.1 & 1.b.1, Z-MAX Plus 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.
a. Small panel

1) Up to eight (8) single-pole or dual-pole relays, Network control module

2) Eight (8) 0 — 10 VDC programmable control inputs

b. Medium panel

1) Up to twenty-four (24) single-pole or dual-pole relays, Network or Remote control module, integral over-current protection, single feed with or without main breaker
a) Install optional barriers in the field if necessary to meet local jurisdiction requirements.

2) Up to forty-eight (48) 0 — 10 VDC programmable control inputs

c. Non-modular relay panel

1) Small panel with four (4) fixed relays, Remote control module

2. Physical

a. Removable locking hinged door.

3. Electrical

a. Accepts 120 VAC, 277 VAC or 347 VAC ±10%

b. Available integrated and pre-wired breaker section with (42) breaker poles, supporting any valid combination of breakers, wiring between the breakers and the relays in a 1-1 fashion or as specified. Breaker panel feed can be any of the following:

1) 120/208V, 3 Phase, Main Lugs or Main Breaker

2) 120/240V, 1 Phase, Main Lugs or Main Breaker

3) 277/480V, 3 Phase, Main Lugs or Main Breaker

4) 347/600V, 3 Phase, Main Lugs or Main Breaker

c. Short Circuit Current Rating, or AIC, of the panelboard as standard is dependant upon the upstream circuit protection and the specific configuration of the panel. Ratings are as follows:

1) 120/240V feed, any upstream feeder breaker, no Z-MAX main breaker, 10k AIC

2) 120/240V feed, any upstream feeder breaker, CSR Z-MAX main breaker, 25k AIC

3) 120/240V feed, upstream Class T feeder fuse, 400A max, no Z-MAX main breaker, 100k AIC

4) 208Y/120V feed, any upstream feeder breaker, with or without Z-MAX main breaker, 10k AIC

5) 208Y/120V feed, upstream Class T feeder fuse, with or without Z-MAX main breaker, 100k AIC

6) 480Y/277V feed, any upstream feeder breaker, no Z-MAX main breaker, 65k AIC at 208Y/120V with GHQ 1 pole breakers or GHB 2 pole breakers

7) 480Y/277V feed, any upstream feeder breaker, no Z-MAX main breaker, 14k AIC

8) 480Y/277V feed, any upstream feeder breaker, FD Z-MAX main breaker, 35k AIC 

9) 480Y/277V feed, upstream 100A max Class J or Class T feeder fuse, no Z-MAX main breaker, 100k AIC

10) 480Y/277V feed, upstream 200A max Class J or Class T feeder fuse, no Z-MAX main breaker, 65k AIC

11) 480Y/277V feed, upstream 100A max Class R feeder fuse, no Z-MAX main breaker, only GHB 2 Pole branch breakers, 200k AIC

12) 480Y/277V, upstream 200A max Class R feeder fuse, no Z-MAX main breaker, only GHB 2 Pole branch breakers, 100k AIC

13) 480Y/277V, upstream 400A max Class J or Class T feeder fuse, no Z-MAX main breaker, only GHB 2 Pole branch breakers, 200k AIC

14) 600Y/347V feed, any upstream feeder breaker, no Z-MAX main breaker, 65k AIC at 208Y/120V, 14k AIC at 277V, 10k AIC at 347V

15) 600Y/347V feed, any upstream feeder breaker, FD Z-MAX main breaker, 18k AIC at 600Y/347V

16) 600Y/347V feed, 200A max upstream Class J feeder fuse, no Z-MAX main breaker, 100k AIC at 600Y/347V

C. Materials

1. Steel
D. Factory Assembly

1. Panels available pre-configured with relays and barriers installed at the factory.

E. Finishes

1. Leviton Standard Blue. Custom colors available for an additional charge.

NOTE TO SPECIFIER: Edit this heading as appropriate (delete “Z-MAX Plus” if substitutions are allowed).

2.5 [Z-MAX Plus] Control Modules

A. Description

1. Field-installable and/or replaceable self-contained units with Emergency inputs in addition to relay panel inputs
B. Master Network Control Module

NOTE TO SPECFIER: delete options that are not part of the project.

1. For Small, Medium, & Large Relay Panels
2. Network protocols

a. LumaNet 3 input for Leviton Dimensions D8000, D4000 and D4200 controls

As specified in Article 2.3, Paragraph B.2.a.1, LumaNet hubs are required for star topology networks.
1)  [Daisy chain] [Star] topology [with network hubs].

b. Master / Slave bus

1) Maximum of 252 relays per network: no restrictions on number of remote cabinets

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

c. BACnet MS/TP
As specified in Article 2.3, Paragraph B.2.c.1, each Leviton Z-MAX Plus relay panel has a unique read-only description for identification on the network. This allows the use of Z-MAX Plus with typical Building Management Systems that do not support writing to device description properties,
1) Predefined BACnet Device ID and read-only description for unique identification on the network

a) Saved in non-volatile memory within each panel.

2) Supports MS/TP MAC addresses in the range of 0 – 127 

3) Supports baud rates of 9600k, 38400k, 76800k and 19200k bits per second.

4) Auto-baud automatically detects the baud rate in use on the network.
5) 10,000 devices available on the network

6) ID range 1 — 9999
7) 1000 Binary Output groups available on the network
8) ID range 1000 — 1999
As specified in Article 2.3, Paragraph B.2.d, Z-MAX Plus can be completely configured from the front panel or with provided software over USB, via modem or Ethernet (with the optional interface), or from a BMS workstation.
d. Re-name groups and relays via the BMS network, if it supports this function
As specified in Article 2.3, Paragraph B.2.e, Z-MAX Plus standard unique object descriptions do not require re-writing via the network — many Building Management Systems don’t support writing to device description properties,

e. Support all 16 BACNet priorities

1) Separate Priority Array for each relay

2) 1 is highest, 16 is lowest

3) Higher priority maintains control until a “relinquish” command is issued

4) Top three priority levels permanently assigned to Internal Main Bypass, Emergency Power and Internal Relay Bypass

5) Individual control of all other priorities

f. Support 252 Analog / Binary Outputs

g. Support 240 Analog / Binary Inputs

3. Compatible with DMX 512 controllers

4. Low-Voltage inputs

a. Digital entry stations

b. Analog controllers

c. Maintained, Momentary or Toggle switches

d. Discrete and Analog photocells

e. Occupancy sensors

5. USB interface

a. Software and firmware upgrades

b. Computer interface for relay control and/or configuration

6. Network cable

a. RS-485 cabling provided in accordance with all applicable standards including but not limited to EIA-485 standard

1) Belden 1502R (Non-Plenum)

2) Belden 9829 (Non-Plenum)

3) Belden 1502P (Plenum)

b. Accompanied by a stranded copper wire power pair not less than #18 AWG 

1) Gauge to be determined by run length, power supply and total device load

2) COM of power pair must be connected to all devices

c. 2000 feet (600 meters) total run length

d. Terminations: Phoenix/Luma-Net connectors

C. Remote Control Module

1. For Medium, & Large Relay Panels

a. Sequential relay numbering within each cabinet, with assignable start number

NOTE TO SPECIFIER: Ethernet and Modem / Touch Tone are configuration and remote control options: delete the following line if these are not part of the project.

2. [Ethernet network input] [Modem with Touch-Tone Interface control input]
3. Up to forty-eight (48) low-voltage inputs

4. Transmits system status and control feedback data over the network to the Master Module.

D. Performance Criteria

1. Electrical
a. Control modules have integral overload and short circuit protection

b. Distributes up to 750 mA at +24 VDC to connected devices and accessories

1) External +24 VDC power supplies available to supply additional current

E. Controls

1. Factory Assembly

a. Pre-installed in the relay panel.

2. Master Module

a. Keypad

2) Alphanumeric keys

3) Arrow keys

4) All On / All Off

5) Menu

6) Clear

7) Cancel

8) Relay On / Off

9) Select / Save

b. LCD display

10) Current Operating Status

11) Error

12) Current Time

13) Programming confirmation and feedback

c. Status Indicators

14) Individual Relays

a) On

b) Off

c) Locked

d) Unlocked

e) Override On

f) Override Off

15) Microprocessor Online

16) Ethernet Link

17) Modem Connected

18) Relay Communication Microprocessor

19) +5 VDC Power Supply Normal Operation

d. Keypad functions:

1) Programming

2) Relay On / Off

3) Relay / Group On / Off, Delay or Sequencing

a) Each relay can be assigned in up to twelve (12) groups

4) Timed Relay / Group Off

5) Network Relay Groups On / Off

a) Network supports up to 65,000 groups

6) Lock / Unlock Relay State

7) Assign DMX 512 addresses to individual relays

8) Assign 2048 Luma-Net addresses to individual relays

As specified in Article 2.3, Paragraph E.2.d.9, Z-MAX Plus includes a programmable Blink Warn feature that meets California Title 24 requirements for energy-saving devices.
9) Blink Warn Relays and Groups

3. Scheduler

a. 999 Date Event Engine: events can recur by day of week, day of month, or can occur only on a specified date or over a specified date range

b. Event time can be an absolute time of day, sunrise, sunset or programmable offset before or after sunrise or sunset.

c. Selectable Lights On or Off event types

d. Lights Off event has programmable Blink Warn feature

1) Adjustable interval between Blink Warn and Lights Off

2) Adjustable length of blink flash

3) Assignable to individual relays
As noted in Article 2.3, Paragraph D.2.e.4, Z-MAX Plus allows any day to be defined as a holiday. Most national holidays are pre-programmed for easy selection.

e. Four editable holiday lists

2) Designate any day as a holiday, or select from the following pre-programmed list:
a) New Years Eve

b) New Years Day

c) Martin Luther King Day

d) Abraham Lincoln’s B-Day

e) President’s Day

f) George Washington’s B-Day

g) Mothers Day

h) Memorial Day

i) Fathers Day

j) Independence Day

k) Labor Day

l) Columbus Day

m) Veteran’s Day

n) Thanksgiving Day

o) Christmas Eve

p) Christmas Day

q) Good Friday

r) Easter

s) St. Patrick’s Day

t) Cinco De Mayo - May 5

u) Ground Hog Day

v) Halloween

w) Mexico Independence Day

x) Thanksgiving Day - Canada

4. After Hours Sweep with adjustable time

5. Astronomical Clock

a. 12 or 24 Hour display

b. Automatic Daylight Savings Time adjustment

c. Latitude and Longitude data entry

d. Sunrise/Sunset offsets

2.6 Z-MAX PLUS Relay CARDS

A. Description

1. Types available:
a. Latching, Single Pole, 30-Amp, Normally Open or Normally Closed 

b. Latching with Handle, Single Pole, 30-Amp, Normally Open or Normally Closed 

c. Electrically Held, Two Pole, 20-Amp Normally Open 

d. Electrically Held, Two Pole, 20-Amp Normally Closed

e. Electrically Held, Two Pole, 347V, Normally Open

2. Supported and listed loads

a. Incandescent

b. Tungsten

c. Halogen

d. Low Voltage

e. Electronic

f. Magnetic

g. Neon

h. Cold Cathode

i. Fluorescent

j. Magnetic

k. Electronic

l. HID

m. Motors

B. Physical

1. All cards occupy a single space; panel capacity unaffected by the type of relays installed.

2. Single screw connector for securing cards to backplane.

3. Integral backplane low voltage data connection: no wiring required.

C. Electrical

1. 30-Amp Single-Pole

As noted in Article 2.4.C, Paragraph 1.a, Z-MAX Plus offers 30A relay cards that are easily configurable with jumpers. This allows the contractor to order and/or stock one part and adapt it to the system on the job site.
a. Configurable with jumpers

1) Normally Open, Normally Closed or Latching

b. 20A continuous load rated up to 120V

c. 30A continuous Ballast/HID load rated up to 277V

As specified in Article 2.4, Paragraph C.1.d, Z-MAX Plus 30-amp latching relays have a Short Circuit Rating (SCCR) of 18,000 amps. This protects the system from damage in the event of an over-current situation to ensure a safe electrical installation. 30-amp relays with SCCRs of less than 18,000 amps should not be acceptable on this project.

d. SCCR (Short Circuit Current Rating) of 18,000 amps

2. 30-Amp Single-Pole with Handle

As noted in Article 2.4, Paragraph C.2.a, Z-MAX Plus offers 30A relay cards that are easily configurable with jumpers. This allows the contractor to order and/or stock one part and adapt it to the system on the job site.
a. Configurable with jumpers

2) Normally Open, Normally Closed or Latching

b. 20A continuous load rated up to 120V

c. 30A continuous Ballast/HID load rated up to 277V

d. 20A continuous Ballast/HID load rated up to 347V
As specified in Article 2.4, Paragraph C.2.e, Z-MAX Plus 30-amp latching relays with handles have a Short Circuit Rating (SCCR) of 20,000 amps. This protects the system from damage in the event of an over-current situation to ensure a safe electrical installation. 30-amp relays with SCCRs of less than 18,000 amps should not be acceptable on this project.

e. SCCR (Short Circuit Current Rating) of 20,000 amps

3. 20-Amp Two-Pole

a. Normally Open or Normally Closed

b. 20A continuous load rated

c. 277 VAC maximum

d. Motor rating of 2 HP at 240 VAC; 4 HP at 480 VAC

4. 347V Single-Pole

a. Normally Open

b. 20A continuous load rated

c. 347 VAC maximum

d. Motor rating of 1 HP at 120 V; 2 HP at 277 V

D. Physical

1. Supported Wire Sizes

a. 20-Amp Single-Pole: 8-20 AWG

b. 20-Amp Two-Pole, 30-Amp and 347V: 6-20 AWG
2.7 ACCESSORIES

A. Low Voltage Switches

1. Description

a. 1, 2, 3, 4, 5, 6, 8 and 10 button configurations

b. Decora style screwless wall plates available

c. Labeling

NOTE TO SPECIFIER: Delete options that are not part of the project.

1) [Zone X (i.e. 1,2… 10)] [Custom labels printed at factory] [User-applied labeling kits]

d. Backlit “Locator” LED to indicate station location and system activity

2. Electrical

As specified in Article 2.5, Paragraph B.2.a, Leviton accessories are connected with low voltage Class II wiring, which is easier and less expensive to install. Most local electrical codes permit Class II wiring to be installed without conduit, trays, or junction boxes. This saves considerable time and expense, not only during the project, but whenever building needs may require that switches, sensors or other low-voltage devices be relocated.
a. Class II PELV (Protected Extremely Low Voltage) wiring

NOTE TO SPECIFIER: Z-MAX Plus wall station switches are configurable. For use with Z-MAX relay panels, Leviton recommends configuring these switches so that they supply a voltage when depressed.

b. Configurable operation

c. Supply voltage

d. Connect to common

NOTE TO SPECIFIER: Indicator/locator LEDs on Z-MAX Plus accessories can be connected to +V or common, or left unconnected. Leviton recommends connecting the LED to +V when wiring Z-MAX Plus systems.

e. LED can be connected to +V or common, or left unconnected.

3. Finishes

a. Match NEMA WD1, Section 2 White.

b. Color variation in same product family: Maximum ΔE=1, CIE L*a*b color units.

c. Visible parts: Exhibit ultraviolet color stability when tested with multiple actinic light sources as defined in ASTM D4674. Provide proof of testing upon request.

4. Physical

a. Fit standard “1 gang deep” electrical boxes

5. Programming

a. [Program switches at the control panel] [Factory service engineer to program all switches as part of commissioning].

b. Assign one of the following functions:

c. Momentary (toggle On / Off)

d. Maintained (On while depressed, Off when released)

e. Preset On (turns assigned relays On: all other relays in the preset group turn Off when switch is depressed and released)

f. Preset Off (turns all relays in the preset group Off when switch is depressed and released)

B. Digital Switches

1. Description

a. 1, 2, 3, 4, 5, 6, 8 and 10 button configurations

b. Decora style screwless wall plates available

c. Labeling
1) [Zone X (i.e. 1,2… 10)] [Custom labels printed at factory] [User-applied labeling kits]

NOTE TO SPECIFIER: Delete the following line of the IR Remote is not part of the project

d. All buttons can be operated via InfraRed (IR) Remote

2. Electrical

a. Class II PELV wiring

b. Four (4) wires required: one pair for data and one pair for power
C. Photocells

1. Programming

a. Set up to sixteen (16) each of “rising” and “falling” trigger points

b. Assign any relay or group to any trigger point

D. Occupancy Sensors

NOTE TO SPECIFIER: For a complete range of occupancy sensors for use with Z-MAX Plus, refer to

www.leviton.com/cenergyproducts.

1. Programming

a. Selectable occupancy sensor operating mode:

1) Manual On / Auto Off

2) Auto On / Auto Off

E. Modem Module.
1. To enable touch-tone operation of relay panel

2. To enable remote programming / configuration via modem

NOTE TO SPECIFIER: Delete any components not included in the project.
2.8 COMPONENTS
A. Relay Control Panels
1. Z-MAX Plus 8 Network, No Relays [Leviton p/n R08ND-000]

2. Z-MAX Plus 8 Cabinet, Networkable, 8 30A Relays [Leviton p/n R08ND-L08]

3. Z-MAX Plus 8 Cabinet, Networkable, 8 20A Relays [Leviton p/n R08ND-208]

4. Z-MAX Plus 24 Cabinet, Master, No Relays [Leviton p/n R24MD-000]

5. Z-MAX Plus 24 Cabinet, Master, 12 30A Relays [Leviton p/n R24MD-L12]

6. Z-MAX Plus 24 Cabinet, Master, 24 30A Relays [Leviton p/n R24MD-L24]

7. Z-MAX Plus 24 Cabinet, Master, 24 2-Pole Relays [Leviton p/n R24MD-224]

8. Z-MAX Plus 48 Cabinet, Master, No Relays [Leviton p/n R48MD-000]

9. Z-MAX Plus 48 Cabinet, Master, 24 30A Relays [Leviton p/n R48MD-L24]

10. Z-MAX Plus 48 Cabinet, Master, 36 30A Relays [Leviton p/n R48MD-L36]

11. Z-MAX Plus 48 Cabinet, Master, 48 30A Relays [Leviton p/n R48MD-L48]

12. Z-MAX Plus 48 Cabinet, Master, 48 2-Pole Relays [Leviton p/n R48MD-248]

13. Z-MAX Plus 24 Cabinet, Remote, No Relays [Leviton p/n R24SD-000]

14. Z-MAX Plus 24 Cabinet, Remote, 24 30A Relays [Leviton p/n R24SD-L24]

15. Z-MAX Plus 24 Cabinet, Remote, 24 2-Pole Relays [Leviton p/n R24SD-224]

16. Z-MAX Plus 48 Cabinet, Remote, No Relays [Leviton p/n R48SD-000]

17. Z-MAX Plus 48 Cabinet, Remote, 48 30A Relays [Leviton p/n R48SD-L48]

18. Z-MAX Plus 48 Cabinet, Remote, 48 2-Pole Relays [Leviton p/n R48SD-248]

19. Z-MAX Plus 8 Cabinet, Networkable, No Relays, 230V [Leviton p/n R08NF-000]

20. Z-MAX Plus 8 Cabinet, Networkable, 8 30A Relays, 240V [Leviton p/n R08NF-L08]

21. Z-MAX Plus 8 Cabinet, Networkable, 8 2-Pole Relays, 240V [Leviton p/n R08NF-208]

22. Z-MAX Plus 24 Cabinet, Master, No Relays, 240V [Leviton p/n R24MF-000]

23. Z-MAX Plus 24 Cabinet, Master, 12 30A Relays, 240V [Leviton p/n R24MF-L12]

24. Z-MAX Plus 24 Cabinet, Master, 24 30A Relays, 240V [Leviton p/n R24MF-L24]

25. Z-MAX Plus 24 Cabinet, Master, 24 2-Pole Relays, 240V [Leviton p/n R24MF-224]

26. Z-MAX Plus 48 Cabinet, Master, No Relays, 240V [Leviton p/n R48MF-000]

27. Z-MAX Plus 48 Cabinet, Master, 24 30A Relays, 240V [Leviton p/n R48MF-L24]

28. Z-MAX Plus 48 Cabinet, Master, 48 30A Relays, 240V [Leviton p/n R48MF-L48]

29. Z-MAX Plus 48 Cabinet, Master, 48 2-Pole Relays, 240V [Leviton p/n R48MF-248]

30. Z-MAX Plus 24 Cabinet, Remote, No Relays, 240V [Leviton p/n R24SF-000]

31. Z-MAX Plus 24 Cabinet, Remote, 24 30A Relays, 240V [Leviton p/n R24SF-L24]

32. Z-MAX Plus 24 Cabinet, Remote, 24 2-Pole Relays, 240V [Leviton p/n R24SF-224]

33. Z-MAX Plus 48 Cabinet, Remote, No Relays, 240V [Leviton p/n R48MF-000]

34. Z-MAX Plus 48 Cabinet, Remote, 48 ST2, 20A Relays, 240V [Leviton p/n R48SF-L48]

35. Z-MAX Plus 48 Cabinet, Remote, 48 2-Pole Relays, 240V [Leviton p/n R48SF-248]

B. Relay Modules

NOTE TO SPECIFIER: Item 1 is configurable with jumpers, allowing the installer to order one part and adapt it to the system on the job site.
1. Single-Pole Normally Open, Normally Closed or Latching Relay Card, 30A, 120-277V [Leviton p/n RELAY-030]
2. Single-Pole Normally Open, Normally Closed or Latching Relay Card With Handle, 30A, 120-277V [Leviton p/n RELAY-L30]
3. 2-Pole, Normally Open Relay Card, 20A, 208-480V [Leviton p/n RELAY-2PL]

4. 2-Pole Normally Closed Relay Card, 20A, 208-480V [Leviton p/n RELAY-2NC]

5. 347V Relay Card, 20A, 347V [Leviton p/n RELAY-347]

C. Accessories

1. Switch Input Board - 36 Discrete Inputs [Leviton p/n RAC00-SIB]
2. External Modem with Touch Tone Input Capability – Consult Factory [Leviton p/n RAC00-MOD]
3. Ethernet Module – Consult Factory [Leviton p/n RAC00-ETH]
4. Flush Trim Kit for 8 Relay Cabinet [Leviton p/n RAC00-08F]
5. Flush Trim Kit for 24 Relay Cabinet [Leviton p/n RAC00-24F]
6. Flush Trim Kit for 48 Relay Cabinet [Leviton p/n RAC00-48F]
7. Voltage Barrier between Relay cards [Leviton p/n RAC00-VBR]
8. Low-Voltage Switch, White
a. 1-Button Low-Voltage Switch, White [Leviton p/n 00LVS-01W]

b. 2-Button Low-Voltage Switch, White [Leviton p/n 00LVS-02W]

c. 3-Button Low-Voltage Switch, White [Leviton p/n 00LVS-03W]

d. 4-Button Low-Voltage Switch, White [Leviton p/n 00LVS-04W]

e. 5-Button Low-Voltage Switch, White [Leviton p/n 00LVS-05W]

f. 6-Button Low-Voltage Switch, White [Leviton p/n 00LVS-06W]

g. 8-Button Low-Voltage Switch, White [Leviton p/n 00LVS-08W]

h. 10-Button Low-Voltage Switch, White [Leviton p/n 00LVS-10W]

9. Digital Switch, White
a. 1-Button Digital Switch, White [Leviton p/n ZMDSW-01W]

b. 2-Button Digital Switch, White [Leviton p/n ZMDSW-02W]

c. 3-Button Digital Switch, White [Leviton p/n ZMDSW-03W]

d. 4-Button Digital Switch, White [Leviton p/n ZMDSW-04W]

e. 5-Button Digital Switch, White [Leviton p/n ZMDSW-05W]

f. 6-Button Digital Switch, White [Leviton p/n ZMDSW-06W]

g. 8-Button Digital Switch, White [Leviton p/n ZMDSW-08W]

h. 10-Button Digital Switch, White [Leviton p/n ZMDSW-10W]

10. Outdoor Photocell, 0-10V [Leviton p/n PCOUT-000]

11. Indoor Photocell, 0-10V [Leviton p/n PCIND-000]

12. Atrium Photocell, 0-10V [Leviton p/n PCATR-000]

13. Skylight Photocell, 0-10V [Leviton p/n PCSKY-000]

14. Occupancy Sensors

NOTE TO SPECIFIER: For a complete range of occupancy sensors for use with Z-MAX Plus, 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 panels 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 at the control panel.]
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
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