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MODULAR DIMMING CONTROLS
SECTION 16572

Leviton Manufacturing Co., Inc.
201 N Service Rd
Melville, NY 11747-3138
Phone: 1.800.323.8290
Fax: 1.800.832.9538
SECTION 16572
MODULAR DIMMING CONTROLS
Leviton Dimensions D4000 System
This specification is dated May 1, 2011. It replaces any and all previous Dimensions D4000 specifications.

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

To display hidden text in Word 2010 documents: Click the File tab. The Backstage view appears. Under Help, click Options. The Options dialog appears. Click Display and select Hidden Text.
To disable printing of hidden text in Word 2010 documents: Click the Microsoft Word button. Then click the Word tab. Then click the Options button. The Word Options dialog opens. Click the Display tab in the left pane. Uncheck the Print hidden text checkbox under Printing Options in the right pane of the Word Options dialog.
In older versions of Microsoft Word: From the pull-down menus select TOOLS, then OPTIONS. Under the tab labeled VIEW, select or deselect the HIDDEN TEXT option.

To print a copy of the specification that includes the HIDDEN TEXT, (1) Select “Print” (2) Select “Options” (3a) Check the box to print HIDDEN TEXT (3b) Uncheck the box to not print HIDDEN TEXT.
NOTE TO SPECIFIER: This product specification section specifies 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 Dimensions D4000 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. Modular dimming control system.

B. Related Sections:

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

1. Section [13845 – Relay Lighting Controls:] Switching panels controlled by Modular Dimming Control System.

2. Section [13846 – Network Lighting Controls:] Switching panels controlled by Modular Dimming Control System.

3. Section [16140 - Wiring Devices/Lighting Controls.] 

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

5. Section [16950 - Occupancy Sensors:] Occupancy sensors used in conjunction with Modular Dimming 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 referenced elsewhere in this Section are not a required part of Article 1.3. They can be deleted.

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

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

3. CSA C22.2 # 156 Solid-State Speed 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. National Fire Protection Association (NFPA) (www.nfpa.org)

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

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

2. 489 (2002) - Molded-Case Circuit Breakers, Molded-Case Switches, and Circuit-Breaker Enclosures.

NOTE TO SPECIFIER: UL 508 is an important safety standard that Underwriters Laboratories uses to independently evaluate, test and List Industrial Control Equipment, including dimmer panels. UL 508 listed products will fail safely in the event that the output terminals to the load are short-circuited.
3. 508 (1999) - Standard for Industrial Control Equipment.

NOTE TO SPECIFIER: UL 1472 is the Underwriters Laboratories Standard for Safety of Solid State Dimming Controls. It defines limits on the amount of DC voltage a dimmer can deliver to a magnetic ballast or transformer. UL Listed wall box dimmers will not overheat the transformer.

4. 1472 (1996) - Solid-State Dimming Controls.

NOTE TO SPECIFIER: UL 924 is the UL Standard for Safety for Emergency Lighting and Power Equipment. It ensures that the lighting system will meet safety requirements in emergency situations.

5. 924 (2003) - Emergency Lighting and Power Equipment

NOTE TO SPECIFIER: ASHRAE 90.1 specifies that qualifying products withstand voltage surges of up to 6000V and 3000V as described in ANSI/IEEE C63.41-1980

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 [01330] and in accordance with Conditions of the Contract.

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

C. Specification Conformance Document: Indicate whether the submitted equipment:

1. Meets specification exactly as stated.

2. Meets specification via an alternate means and indicate the specific methodology used.

***OR***

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

E. Shop Drawings

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

a. Generic drawings are not acceptable.
2. Submit for approval within 30 days following receipt of contract

a. Approval is required prior to equipment fabrication

3. Detail all mechanical and electrical equipment, including:

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

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

e) phase
2) Circuit numbers and their respective control zones
3) Circuits having emergency priority.

b. Separate system wiring riser diagrams for each and every system showing each major item of equipment and connections.
c. Separate 1/8” = 1’ scale floor plans keyed to the system riser diagrams for each and every system to be provided showing all equipment locations, conduit routing and sizes, quantity and types of cables.
d. Device termination diagrams

e. System programming information including zones and schedules.
F. Product Data: Product data sheets with performance specifications demonstrating compliance with specified requirements.

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

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

1.5 Closeout Submittals

A. To be provided within two weeks following system turn-on.

1. Warranty documents specified herein.
2. Three sets of operation and maintenance manuals.
3. Two complete sets of as-built drawings
1.6 QUALITY ASSURANCE

NOTE TO SPECIFIER: Edit the following to indicate the minimum level of experience required by architectural lighting control manufacturers.
NOTE TO SPECIFIER: The following applies to all components covered herein.
A. Manufacturer Requirements

1. Continuously engaged in the manufacture of architectural lighting controls and relays for no less than ten years.

2. Provide telephone and field support by qualified applications engineers.

3. Maintain a quality system that is registered to the ISO 9001:2000 Quality Standard.

B. Modular dimming control system components:

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

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

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

3. Comply with ASHRAE 90.1

a. Designed and tested to withstand voltage surges up to 6000V and current surges up to 3000A per ANSI/IEEE standard 62.41-1980
4. Comply with CEC Title 24

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

5. Designed and tested to withstand electrostatic discharges up to 15,000 V without damage or memory loss per IEC 801-2.
C. Installer Qualifications

1. Experienced in performing the work of this section
2. Has specialized in installation of work similar to that required for this project. 

NOTE TO SPECIFIER: Paragraph E below assures continued effective service and warranty support for the Owner.

D. Source Limitations

1. To assure compatibility, obtain all system components from a single source with complete responsibility for all lighting controls and accessories specified in this Section, in Division 13 Section “Lighting Controls,” and in Division 16 Section “Relay Lighting Controls.” The use of subcontracted component assemblers is not acceptable.
1.7 products installed but not furnished under this section

NOTE TO SPECIFIER: In addition to D4006 Remote Dimmers, Dimensions D4200 and D4206 Master Stations can control any or all of the following via Luma-Net:

Dimmer Panels and Racks
a-2000 panels: theatrical grade performance, control of most architectural load types, full integration with all types of control systems.

Get a-2000 specs on the Web
i Series racks: intelligent, self-regulating dimming that distribute control electronics throughout the rack with advanced functions for feedback

Get i Series specs on the Web
i Series e racks: a cost-effective approach that provides a highly featured dimmer rack with the resilient I Series mechanical design

Get i Series e specs on the Web
MDS Modular Dimming Systems: high quality, cost-effective made to order dimmer systems. Modular design and a broad range of controls allows Leviton to assemble the exact number of dimmers to meet project requirements.

Get Modular Dimming System specs on the Web

Switching (relay) Panels


Z-MAX Plus

Get Z-MAX Plus specs on the Web
D4106 and D4104 Master Stations do not control remote dimmers via Luma-Net.

NOTE TO SPECIFIER: Edit the following paragraphs as appropriate for your project.
A. Dimming [panels] [and] [racks] [and switching panels] controlled by the Dimensions D4000 System (see Sections 13845 & 13846 as referenced above).

B. Ballasts

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

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

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

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

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

C. Delivery

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

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

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

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

2. Relative humidity: Maximum 95 percent, non-condensing.

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

1.10 WARRANTY

A. Manufacturer’s Warranty

1. Warrant all equipment free of defects in materials and workmanship.

2. Warranty Period

a. Warrant all system components for 25 months from date of shipment, or two years from date of turn-on, whichever occurs first.
b. Make extended warranties available.

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

1.11 COMMISSIONING

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

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

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

*** 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 MANUFACTURERS

*** EITHER ***
A. Acceptable Manufacturer: Leviton Manufacturing Co. Inc. — System: Leviton Dimensions D4000
***OR***

A. [Basis of design product: Leviton Manufacturing Co. Inc. Dimensions D4000 System or subject to compliance and prior approval with specified requirements of this section, one of the following:]

1. Leviton Manufacturing Co. Inc. Dimensions D4000 System
2. <<To specify an alternate manufacturer and product, insert the 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 01 25 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 GENERAL
A. DIMMING PERFORMANCE REQUIREMENTS

NOTE TO SPECIFIER: Dimming equipment is typically rated for 40°C (104°F): the maximum ambient temperature that should exist while the dimming equipment is operating at full load. The following statement ensures that the system is designed to operate in worst-case environmental conditions without diminished product life.

1. Designed for continuous operation at any temperature in an ambient temperature range of 0° C (32°F) to 40° C (104°F) and 90 percent non-condensing relative humidity.

NOTE TO SPECIFIER: A surge protector is sold as an accessory to a computer purchase to protect it from lighting strikes or other voltage surges. Dimmer circuits also require surge protection. The following statement ensures that adequate surge protection is built into the dimming system.
2. Designed and tested to withstand line-side surges without performance degradation.

NOTE TO SPECIFIER: Power handling devices installed on branch circuits far away from electrical service entrance points need to survive a Category A near lightning strike without failure. The standards listed below describe only how to conduct this test: it is important to specify “without performance degradation” as the pass/fail criterion.
a. Other power handling devices to withstand surges of 6,000 volts, 200 amps per ANSI/IEEE C62.41, without degradation of performance.
NOTE TO SPECIFIER: When in the Off state, the semiconductor in a dimmer circuit can allow current leakage to the load, which can result in an electrical shock. It is common for this leakage current to exceed the UL limit for a GFCI outlet (5 milliamps). A physical disconnect in the Off state eliminates current leakage and prevent electric shock when servicing the load.
3. Include a means to disconnect the load from line supply voltage for servicing.
NOTE TO SPECIFIER: When power is restored after a dropout, the lighting system should recover quickly and should automatically return to the same illumination levels that existed before the dropout.
4. Power failure memory and dimmer/relay recovery: 
When power is restored following an interruption, lights shall automatically return to the previously set levels.

NOTE TO SPECIFIER: The following paragraph is intended to minimize inrush, extend lamp life, and provide a better user experience.
a. Each dimmer to smoothly raise illumination levels to programmed settings within a programmed fade time interval after initial turn-on.

NOTE TO SPECIFIER: Improperly designed products provide stepped, not continuous, lighting control.
b. Control all light sources in a smooth and continuous fashion without visible steps.
NOTE TO SPECIFIER: Lighting sources such as fluorescent and incandescent lamps operate within different power ranges from minimum to maximum. Dimmers with too narrow a control range will not provide the full range of illumination levels. Dimmers with too broad a control range will overshoot some light sources: changing the dimmer’s output level will not produce any change in illumination. Dimmers must be flexible enough to compensate for these different load types.
c. Each dimmer to have the following assignable load types with corresponding dimming curves and ranges:

1) Incandescent

2) Magnetic Low Voltage

3) Forward-Phase-Compatible Electronic Low Voltage

4) Two-Wire Fluorescent Ballasts

5) Neon

6) Cold Cathode

NOTE TO SPECIFIER: The following item requires re-wording if substitutions are allowed.
7) [Leviton Power Extenders]
d. Load types to be assignable per circuit.

e. Load types to be field-configurable.

NOTE TO SPECIFIER: Variations among lamp and fixture designs may require fine-tuning the dimming curves. The following statement ensures that the system allows these adjustments. This statement also allows facility personnel to manage illumination levels in accordance with energy savings goals and plans.
f. Minimum and maximum light levels to be adjustable on circuit-by-circuit basis.
NOTE TO SPECIFIER: Circuit cutoff level adjustment is critical as it allows the installer to eliminate improper load behavior at low light level, ex: flickering, flashing, and strobing, due to under-voltage at the lamp itself. Cutoff allows you to raise or lower the bottom point of the dimming curve allowing the best possible dimming performance and greatest dynamic range.

g. Cutoff light levels to be adjustable on circuit-by-circuit basis.
NOTE TO SPECIFIER: Leviton Dimensions D4000 120V dimmers accept continuous input power of up to 1,920W; 230V dimmers accept continuous input power of up to 2,400W.
h. Electrical input

1) 120V Models: 120V +/- 10%, 50 or 60Hz, 1,920W continuous Max

2) 230V Models: 230V +/- 10%, 50 or 60Hz, 2,400W continuous Max
NOTE TO SPECIFIER: Leviton Dimensions D4000 dimmers can deliver up to 150 mA of 24 VDC power to occupancy sensors, switches and other peripheral products, so most system designs will not require the purchase and installation of additional power packs. Leviton does offer external power packs as an economical solution for those uncommon situations that require more than 150 mA.

As specified in Article 2.2, Paragraph A.4.h.3, Leviton Dimensions D4000 dimmers deliver up to 150 mA of 24 VDC power to peripheral devices such as occupancy sensors and switches. Systems that require additional power packs to achieve this capacity will increase the complexity of the design, the cost of components and installation, and may force the Owner to incur higher service and replacement parts costs over the life of the system. Such systems should not be acceptable on this project.
3) Peripheral network power: +24 VDC, 150 mA

i. Electrical output

1) 120V, 1000W/VA per dimmers

a) Maximum of 1,200W per side

b) Maximum of 1,920W continuous

2) 230V, 800W/VA dimmers

a) Maximum of 1,200W per side

b) Maximum of 2,400W continuous

NOTE TO SPECIFIER: Many dimmers cannot operate properly at power levels below 35 watts or even 50 watts. Leviton Dimensions D4000 will provide flicker-free illumination at power levels as low as 15 watts.

As specified in Article 2.2, Paragraph A.4.j, Leviton Dimensions D4000 dimmers will provide flicker-free operation at power levels as low as 15 watts. Systems that require higher power levels for flicker-free operation can increase power consumption and make it difficult to achieve reductions in energy consumption, and should not be acceptable on this project.
j. Minimum load for flicker-free operation to be 15W

NOTE TO SPECIFIER: The following two items apply only to D4206 and D4006 network dimmers.

k. [Assignable to any network channel]

l. [Assignable to maximum of 4 network groups]
NOTE TO SPECIFIER: Dimming equipment must maintain constant light levels in the presence of electrical line noise.

m. Provide real-time cycle-by-cycle compensation for incoming line voltage variations.

1) change in RMS voltage per cycle to be less than ±2 percent
2) filter dynamic harmonics

3) filter RFI (radio and television interference) and line noise

B. Network

1. Luma-Net Network

a. Up to 127 devices
b. 2000’ max run length

c. Daisy chain topology with zero drop length

1) Hub shall be available for star base topologies
2. 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

2.3 ARCHITECTURAL LIGHTING CONTROL STATIONS

NOTE TO SPECIFIER: Dimensions D4000 Systems can incorporate one of four architectural “master” control stations.
The D4200 is a network control station with 32 network control zones designed to control network dimmers and/or relays.
The D4206 has 32 zones, plus six internal dimmers that can be controlled both by the D4206 itself, and by any other network device.
Both the D4200 and D4206 can control remotely located Leviton dimmer racks such as the a-2000, i Series and MDS, as well as Z-MAX Plus switching relay panels, via Luma-Net.
The D4104 has four zones and four internal dimmers.
The D4106 has six zones and six internal dimmers.

NOTE TO SPECIFIER: If your project needs more dimming capacity but does not require discrete controls, add a D4006 to a D410x system: Zone 1 will then control dimmer 1 in both the D410x and the remote D4006. If your project needs more than six dimmers and more than six zones, use a D4206 as the master control station, or use a Leviton station link to group stations together at the scene level. Station links work with multiple D410x or D420x stations, executing scenes simultaneously at all stations. They are an easy and economical way to add both zones and dimmers to a single scene master control station. 
A.  [Network] Master Station: Leviton [D4200] [D4206] [D4104] [D4106] Multi-Zone [Network] Lighting Control

NOTE TO SPECIFIER: D4200 only

1. [Control remote and auxiliary dimming and switching loads]

NOTE TO SPECIFIER: D4206 only

2. [Control six (6) internal (local) dimmers and remote dimming and switching loads on up to thirty two (32) channels]

3. [Control [four (4)] [six (6)] internal (local) dimmers and remote dimming and switching loads on up to thirty two (32) channels] in [four] [six] zones]

4. Addressable

5. Electrical Input

NOTE TO SPECIFIER: D4200 ONLY
a. [+9-24VDC, 75 mA]

NOTE TO SPECIFIER: D4206, D4106, D4104: 120V models are 1920W, 230V models 2400W

b. [Power: 120V +/- 10%, 50 or 60Hz, [1,920W] [Power: 230V +/- 10%, 50 or 60Hz, [2,400W]

c. [Peripheral Network Power: +24VDC, 150 mA]
d. Separate Class I (high voltage) and Class II PELV wiring
e. Suitable for use with Advance Transformer Mark X ballasts

6. Internal Time clock
a. Continue to keep time for at least two weeks without external power
7. Store scenes in non-volatile memory

8. Programmable password security

a. Provide multi-level electronic password locks

1) User Preset Scene information

2) Setup and configuration

3) Station User Lockout

9. Provide a terminal strip for connection to an external keyswitch

1) Keyswitch to have configurable functionality

10. Connect directly to [Leviton] low voltage occupancy sensors

1) Occupancy sensors configurable to activate and/or de-activate user-programmed scenes

11. External Trigger

a. Provide auxiliary input to trigger any scene
b. Optionally, lock Master station

12. Controls

NOTE TO SPECIFIER: The extended function LCD Display allows the end user to easily operate the system and to monitor the lighting status.
As specified in Article 2.2, Paragraph 12.A, Leviton Dimensions D4000 Master Control Stations include extended-function LCD displays that enable the Owner or building staff to instantly monitor the lighting status and easily operate the system. Systems without a user-friendly interface will increase training costs and can make it harder for the Owner to fulfill the building’s functional requirements: such systems should not be acceptable on this project.
a. Backlit LCD display

1) Provide a visible menu-driven user interface for programming and operation

2) Two (2) lines of sixteen (16) characters

3) LED backlit

a) Electro-luminescent backlighting not acceptable

4) Display relevant information including preset status, illumination levels in percent, time of day

b. Eight (8) Scene Buttons

1) Automatically illuminate to indicate currently selected Scene

b. LED bar-graphs

1) Display illumination level for eight (8) Scenes

c. Raise and Lower pushbuttons next to each LED bar-graph

1) Allow manual over-ride without modifying programmed scenes

a) Allow operator to bring any Zone to 100% illumination instantly by pressing the Raise pushbutton twice

b) Allow operator to turn any Zone Off instantly by pressing the Lower pushbutton twice

c. Numerical indicators above each bar-graph

1) Indicate zone being controlled for Groups 1 and 2 only

d. INFO button above each bar-graph

1) Display alphanumeric Zone label and illumination level on LCD

e. Buttons

1) Page: Select among four (4) groups of eight (8) zones

2) MAX: 100% illumination, all Zones

3) OFF: All Zones Off

13. Air-gap Off switch to eliminate shock hazards when servicing

a.  Accessible on the face

14. Infrared Receiver - Compatible with Leviton remote controls 

15. Physical

NOTE TO SPECIFIER: D4200
a. Fit within a 4-gang back box, 2.5 inches deep with a ¾-inch 4-gang device cover
NOTE TO SPECIFIER: D4206, D4106, D4104.  Device will fit into a 4-gang device back-box however the extra room afforded by the larger box makes the product more servicable

b. Fit within a 5-gang box, 2.5 inches deep with a ¾-inch 4-gang device cover
c. Faceplate

1) Seamless, showing no visible means of wall connection
2) Available in white, ivory, almond, gray, and black
3) Available with translucent cover available so that LEDs remain visible when cover is down

NOTE TO SPECIFIER: D4006 only
4) Blank stainless steel

16. Environmental

1) Operating Temperature Range: 0ºC to +40ºC.

2) Relative Humidity: 20% to 90% non-condensing.

17. Non-Volatile Memory
a. Provide a 20-year warranty
b. Store all system settings
c. Ensure that all lights return automatically to currently set levels following a power interruption
2.4 Software

A. PC interface for installation, setup and programming

1. Windows GUI (Graphical User Interface)
2. Functionality: program the following
a. Names
b. Scheduled scene changes
c. Zone parameters
1) Minimum light level

2) Lock / Unlock: prevent / allow changing Zone’s illumination level
d. Date and time
3. Store system settings in non-volatile memory for uploading to same-system controllers on the network

NOTE TO SPECIFIER: The following Network items apply only to the D4000 and D4206. Delete them if you are using the D4104 or D4106 as the master station on your project.

B. Patch any zone to any channel or group
C. Configure any D4000 system dimmer from front panel

D. Remote to any other Master station

E. Control any LumaNet receiving devices from the 32 control zones (channels)

F. Scenes

1. Select scenes 1-8, Max and Off from Master station

2. Select any scene from an Entrance station

3. Record Max & Off scenes
4. Set individual fade time for each Zone

1) 0-59 seconds in 1 second increments

2) 1-99 minutes

5. Exclude any zone from a scene
6. Minimum fade-up time from Off: two seconds
G. Sequencer

1. 64 steps

2. Programmable fade time for each step

3. Can run once or continuously in a loop

4. Supports multiple sequences

5. Can be activated manually from any master or entrance station, at a scheduled time, or from any scene
H. Scheduler

1. Weekly scheduler

NOTE TO SPECIFIER: An astronomical time clock automatically calculates the sunrise and sunset for each day of the year at any latitude and longitude.  The user can schedule events: for example, exterior lights can turn on 30 minutes before sunset each day and turn off 30 minutes after sunrise each day.  Astronomical time clocks also automatically adjust for daylight savings time and allow different schedules for weekends, holidays, and special events.

2. Astronomical time clock

3. Recall scenes or start/stop sequencer

4. Program up to 64 scheduled events

I. Daylight Harvesting

1. Support Closed-Loop systems
NOTE TO SPECIFIER: The D4200 and D4206 will control a-2000 dimmer panels via Luma-Net; the D4104 and D4106 will not. Edit the following item according to which master station(s) you are using on the project.
2. Requires Leviton Network Protocol Converter (NPC) [or a-2000 dimmer panel]

J. Room Partitioning

1. Combine and separate dimming and switching loads throughout four (4) partition-able spaces

2.5 REMOTE STATIONS

A. Physical:

1. Mount in a standard 1 gang, 2-1/4 inch deep back box

a. Capable of being gang mounted with other remote stations to access up to thirty-two (32) scenes

2. Color: White

B. Controls:

1. Buttons: Backlit to indicate current preset or control selection

2. Labels 

a. Applied [at the factory] [in the field] as [standard: Scene 1, Scene 2, Scene 3, etc.] [as shown on the drawings]

C. Configurations

1. Provide the following as shown on the drawings:

a. One (1) button stations

1) Sequencer [Leviton p/n D42SQ-00W]: start or stop a sequence.

2) Event Timer [Leviton p/n D42ET-00W]: start or stop an event.

3) Link Station [Leviton p/n D42LI-NKW]: join or separate the controls for two adjacent rooms respective of the position of a movable partition.

4) Lock Station [Leviton p/n D42LO-CKW]: lock or unlock a control station at a remote location.

b. Two (2) button stations with infrared receivers

1) Master Raise/Lower Station [Leviton p/n D42RL-00W]: master dimming and brightening of a selected scene

2) One Scene Station [Leviton p/n D42P1-00W]: select Scene 1 and OFF

3) MAX/OFF Station [Leviton p/n D42MO-00W]: select MAX and OFF

c. Three (3) button station with infrared receiver

1) MAX/One Scene/OFF Station [Leviton p/n D42P1-M0W]: select MAX, Scene 1 and OFF

d. Four (4) button station with infrared receiver

1) MAX/RL/OFF Station [Leviton p/n D42MO-RLW]: select MAX and OFF; master dimming and brightening of a selected scene

e. Five (5) button stations with infrared receivers

1) Four Scene Station [Leviton p/n D42P4-00W]: select Scenes 1 through 4 and OFF

2) MAX/RL/One Scene/OFF Station [Leviton p/n D42P1-RLW]: select MAX, Scene 1 and OFF; dimming and brightening of a selected scene

f. Eight (8) button stations with infrared receivers

1) MAX/RL/Four Scene/OFF Station [Leviton p/n D42P4-RLW]: select MAX, Scenes 1 through 4 and OFF; dimming and brightening of a selected scene

2) Eight (9/16) Scene Station [Leviton p/n D42P9-16W]: select Scenes 9 through 16

g. Ten (10) button stations with infrared receivers

1) MAX/Eight Scene/OFF Station [Leviton p/n D42P8-00W]: select MAX, Scenes 1 through 8 and OFF

2) Eight (9/16) Scene/RL Station [Leviton p/n D42P9-RLW]: select Scenes 9 through 16; dimming and brightening of a selected scene

2. Furnish each station complete with a faceplate:

1)  [Leviton] [“Decora Plus”] [screw-less polycarbonate] [803XX Series] [“Decora”] [commercial grade nylon] [standard size 804XX-N Series] [midway size PJ26X Series] [residential grade plastic] [standard size 804XX Series] [midway size 806XX Series] [white] [as shown on drawings] [metal] [standard size] [oversize] [Type 302 stainless steel finish] [finished as shown on drawings]

D. Electrical: 12 VDC

NOTE TO SPECIFIER: D4000 room combine stations are the simplest implementation of Room Combine offered by Leviton.  Simply put a D4000 master station, D4104, D4106, D4200, or D4206 in each room and install the appropriate room combine station. Zones & scenes are automatically linked between stations.

2.6 ROOM COMBINE STATIONS

A. Physical:

1. Mount in a standard 1 gang, 2-1/4 inch deep back box

2. Color: Manufacturer’s standard “white”

3. Faceplate

a. Display graphic of the room layout

b. Color selected by Architect/Engineer

c. No visible attachment

B. Controls

1. Buttons backlit to indicate current wall position

2. Labels 

a. Applied [at the factory] [in the field] as [standard: Partition A+B, Partition C+D, etc.] [as shown on the drawings or as directed by Architect/Engineer]

C. Electrical: 12 VDC

D. Configurations

1. Provide the following as shown on the drawings:

a. One (1) button control station

1) Two Room/One Wall Combine Station [Leviton p/n D42CS-01W]: combine/separate lighting controls for two (2) rooms with one (1) partition

b. Two (2) button control station

1) Three Room/Two Wall Combine Station [Leviton p/n D42CS-02W]: combine/separate lighting controls for three (3) rooms with two (2) partitions

c. Three (3) button control stations

1) Three Room/Three Wall Combine Station [Leviton p/n D42CS-3AW]: combine/separate lighting controls for three (3) rooms with three (3) partitions

2) Four Room/Three Wall Combine Station [Leviton p/n D42CS-03W]: combine/separate lighting controls for four (4) rooms with three (3) partitions

d. Four (4) button control station

1) Four Room/Four Wall Combine Station [Leviton p/n D42CS-04W]: combine/separate lighting controls for four (4) rooms with four (4) movable partitions.

2.7 INFRARED REMOTE CONTROL

A. General

1. Range: 40 feet

2. Angle: 100 degrees

B. Functions:

1. All IR Controllers

1) Bright/raise button

2) Dim/lower button

3) one-touch maximum illumination button

4) all devices off button

2. Four Scene IR Controller [Leviton p/n D42IR-04L]

1) four (4) scene buttons

3. Eight Scene IR Controller [Leviton p/n D42IR-08L]

1) eight (8) scene buttons

4. Sixteen Scene IR Controller [Leviton p/n D42IR-16L]

5) sixteen (16) scene buttons

C. Finish:

1. [Leviton] standard black

D. Electrical: 6 VDC; four (4) AAA batteries

NOTE TO SPECIFIER: Use Leviton Power Extenders to control loads that are not supported directly by D410x or D4206 stations. Power Extenders are also useful when a few of the dimmers would otherwise be loaded beyond their capacity. When most of the dimmers in your system are loaded beyond their capacity, a-2000 dimmer racks controlled by a D4200 master station may be a better solution.
2.8 POWER EXTENDERS

A. Incandescent Power Extender: [Leviton p/n PE100-1]

1. Suitable Loads: Incandescent, magnetic low voltage, halogen and neon/cold cathode.

2. Input Voltage: 120 VAC, 60 Hz.

3. Load Rating: 1920 W/VA.

B. Fluorescent Power Extender: [Leviton p/n PE200-1 or PE200-7 as required]

1. Suitable Loads: Fluorescent dimming ballasts.

a. Compatible Ballast Manufacturers:

1) Advance Mark X™ Series.

2) Lutron Hi-Lume™ Series.

b. Input Voltages: 120 or 277 VAC, 60 Hz as required. See drawings for all circuit voltage requirements.

c. Load Ratings: 

1) 1920 W/VA at 120 VAC, 60 Hz.

2) 3000 W/VA at 277 VAC, 60 Hz.

2. Analog (0-10 VDC) Dimming Fluorescent Power Extender: [Leviton p/n PE300]

3. Suitable Loads: Fluorescent dimming ballasts.

a. Compatible Ballast Manufacturers:

1) Advance Mark VII™ Series.

2) OSRAM/Sylvania Quicktronic Helios™ Series.

4. Input Voltage Range: 105 to 305 VAC, 60 Hz.

5. Load Ratings: 

a. 2400 W/VA at 120 VAC, 60 Hz.

b. 5500 W/VA at 277 VAC, 60 Hz.

6. Output Ballast Control: 0-10 VDC.

C. Electronic Low Voltage Power Extender: Leviton p/n PE400-1]

1. Suitable Loads: Incandescent and electronic low voltage.

2. Input Voltage: 120 VAC, 60 Hz.

3. Load Rating: 1000 W/VA.

D. Two Zone Power Extender: [Leviton p/n PEAUX-12]

1. Suitable Loads: Incandescent, magnetic low voltage, halogen and neon/cold cathode.

2. Input Voltage: 120 VAC, 60 Hz.

3. Load Rating: 1920 W/VA total or 1000W/VA per zone.

NOTE TO SPECIFIER: Delete any components not included in your project.
2.9 COMPONENTS
A. Architectural Lighting Control Stations

1. Network Master Station

a. Multi-Zone Network Lighting Control [Leviton p/n D4200–0LW]

2. Network Master Stations With Dimmers

a. 120V Multi-Zone Network Lighting Control with six (6) 1000W/VA dimmers [Leviton p/n/ D4206–1LW]

b. 230V Multi-Zone Network Lighting Control with six (6) 800W/VA dimmers [Leviton p/n/ D4206–2LW]

3. Master Stations With Dimmers

a. 120V Four-Zone Lighting Control with four (4) 1000W/VA dimmers [Leviton p/n D4104-1LW]

b. 230V Four-Zone Lighting Control with four (4) 800W/VA dimmers [Leviton p/n D4104-2LW]

c. 120V Six-Zone Lighting Control with six (6) 1000W/VA dimmers [Leviton p/n D4106-1LW]

d. 230V Six-Zone Lighting Control with six (6) 800W/VA dimmers [Leviton p/n D4106-2LW]

4. Master Station Accessories

a. Standard Doors

1) White Door & White Frame [Leviton p/n D32CK-0WW]

2) Ivory Door & Ivory Frame [Leviton p/n D32CK-0II]

3) Almond Door & Almond Frame [Leviton p/n D32CK-0AA]

4) Grey Door & Grey Frame [Leviton p/n D32CK-0GG]

5) Black Door & Black Frame [Leviton p/n D32CK-0EE]

6) Smoke Door & White Frame [Leviton p/n D32CK-0SW]

7) Light Almond Door & Light Almond Frame [Leviton p/n D32CK-0AT]

8) Smoke Door & Black Frame [Leviton p/n D32CK-0SE]

b. Doors With LCD Status Window

9) White Door & White Frame [Leviton p/n D32CK-HWW]

10) Ivory Door & Ivory Frame [Leviton p/n D32CK-HII]

11) Almond Door & Almond Frame [Leviton p/n D32CK-HAA]

12) Grey Door & Grey Frame [Leviton p/n D32CK-HGG]

13) Black Door & Black Frame [Leviton p/n D32CK-HEE]

14) Smoke Door & White Frame [Leviton p/n D32CK-HSW]

15) Light Almond Door & Light Almond Frame [Leviton p/n D32CK-HAT]

16) Smoke Door & Black Frame [Leviton p/n D32CK-HSE]

c. Infrared Remote Controls

17) Scenes 1-4, Raise, Lower, Max, & Off [Leviton p/n D42IR-04L]

18) Scenes 1-8, Raise, Lower, Max, & Off [Leviton p/n D42IR-08L]

19) Scenes 1-16, Raise, Lower, Max, & Off [Leviton p/n D42IR-16L]

5. Remote Stations

a. D4200 Room Combine Stations

1) Two rooms with one movable partition [Leviton p/n/ D42CS-01W]

2) Three rooms with two movable partitions [Leviton p/n/ D42CS-02W]

3) Three rooms with three movable partitions [Leviton p/n/ D42CS-3AW]

4) Four rooms with three movable partitions [Leviton p/n/ D42CS-03W]

5) Four rooms with four movable partitions [Leviton p/n/ D42CS-04W]
b. D4200 Remote Wall Stations

1) Sequencer [Leviton p/n 000-D42SQ-00W]

2) Event Timer [Leviton p/n 000-D42ET-00W]

3) Link [Leviton p/n 000-D42LI-NKW]

4) Lock [Leviton p/n 000-D42LO-CKW]

5) Master Raise/Lower [Leviton p/n 000-D42RL-00W]

6) One Scene [Leviton p/n 000-D42P1-00W]

7) MAX/OFF [Leviton p/n 000-D42MO-00W]

8) MAX/One Scene/OFF [Leviton p/n 000-D42P1-M0W]

9) MAX/RL/OFF [Leviton p/n 000-D42MO-RLW]

10) Four Scene [Leviton p/n 000-D42P4-00W]

11) MAX/RL/One Scene/OFF [Leviton p/n 000-D42P1-RLW]

12) MAX/RL/Four Scene/OFF [Leviton p/n 000-D42P4-RLW]

13) Eight (9/16) Scene [Leviton p/n 000-D42P9-16W]

14) MAX/Eight Scene/OFF [Leviton p/n 000-D42P8-00W]

15) Eight (9/16) Scene/RL [Leviton p/n 000-D42P9-RLW]

B. Remote Dimmers

1. 120V network dimmer for incandescent, MLV, forward-phase-compatible electronic low voltage, two-wire fluorescent lamps and ballast, Leviton Power Extenders [Leviton p/n D4006–1LW]
2. 230V network dimmer for incandescent, MLV, forward-phase-compatible electronic low voltage, two-wire fluorescent lamps and ballast, Leviton Power Extenders [Leviton p/n D4006–2LW]
C. Power Extenders

1. [Leviton p/n PE100-1]

2. [Leviton p/n PE200-1]

3. [Leviton p/n PE200-7]

4. [Leviton p/n PE300]

5. [Leviton p/n PE400-1]

D. Low Voltage Control Interfaces

1. Contact Closure Interface

2. Ethernet Interface[s]

a. Network Protocol Converter [Leviton p/n NPC XP]

b. Network Protocol Converter [Leviton p/n NPC DLR]
E. Sensors

1. Ceiling-Mounted Infrared Receivers

a. [Leviton p/n D42IR-RSW]

b. [Leviton p/n D42IR-RFW]

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

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

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

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

6. Occupancy Sensors

NOTE TO SPECIFIER: For a complete range of occupancy sensors for use in Dimensions D4000 Series systems, refer to

Leviton Occupancy Sensor info on the Web
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

1. Provide any additional equipment required to provide control intent.

NOTE TO SPECIFIER: 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. Comply with manufacturer’s product data, including shop drawings, technical bulletins, product catalog installation instructions, and product carton instructions for installation.

I. Test that all branch load circuits are operational before connecting loads to system load terminals, and then de-energize all circuits before installation.

J. DO NOT apply power 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.]
L. Furnish information as to the exact brand, type, and model number of the fluorescent dimming ballasts being used in the fixtures on this project to the dimming manufacturer.

1. Failure to inform dimmer manufacturer terminates all responsibility for system compatibility with the ballasts on job site.

M. Wire networks with 2000 feet (600 meters) total run length: verify run lengths prior to installation.

1. No splices. No exceptions.

2. Provide field installation reports verifying that cable installations are operational and compliant with standard.

N. Notify the Lighting Control System Supplier that the system is ready for testing.

1. Provide notification a minimum of thirty (30) days prior to the date for testing.

3.2 SITE VERIFICATION

A. Verify that wiring conditions, which have been previously installed under other sections or at a previous time, are acceptable for product installation in accordance with manufacturer’s instructions.

3.3 FIELD MEASUREMENTS

A. Take field measurements
B. Coordinate the physical size of all equipment with the architectural requirements of the spaces into which they are to be installed.

3.4 INSPECTION

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

B. Notify Manufacturer of unacceptable material prior to installation.

3.5 SITE PROTECTION

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

END OF SECTION
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