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PART 1.        GENERAL

1.1            INTRODUCTION


.1
The work covered in this section is subject to all of the requirements in the General Conditions of the Specifications.


.2
Contractor shall coordinate all of the work in this section with all of the trades covered in other sections of the specification to provide a complete and operable system.

1,2            DESCRIPTION OF WORK


.1
Extent of lighting control system work is indicated by drawings and by the requirements of this section.  It is defined to include, but not by way of limitation:



1
Low voltage switching system with lighting automation relay panels, associated low voltage switches, and occupancy sensors.



2.
Master ON/OFF control capability.

.2
Types of lighting control equipment and wiring specified in this section include the following:
1
Low voltage remote control relay panels.

2.
Low voltage switches and plates.
3.
Master ON/OFF control capability.

.3
Requirements are indicated elsewhere in this specification for work including, but not limited to, raceways and electrical boxes and fitting required for installation on control equipment and wiring.

1.3            QUALITY ASSURANCE

.1
Manufacturers:

Firms regularly engaged in manufacture of Lonwork’s compatible lighting control equipment and auxiliary equipment, of types and capacities required, whose products have been in satisfactory use in similar service for not less than 10 years.

.2
Component Pretesting:


All components and assemblies are to be factory pretested and burned-in prior to installation.

.3
System Support:
Factory applications engineers shall be available for telephone support.

.4
NEC Compliance:
Comply to NEC as applicable to electrical Wiring work.

5·
NEMA Compliance:

Comply with applicable portions of NEMA standards pertaining to types of electrical equipment and enclosures.

.6
CSA Approvals:

Remote panels are to be CSA certified.

1.4          SUBMITTALS

1
Product Data:

Submit manufacturer's data on lighting control system and components.

.2
Shop Drawings:

Submit dimension drawings of all lighting control system components and accessories.

.3
One Line Diagram.

Submit a one line diagram of the system configuration proposed if it differs from that illustrated in the riser diagram included in these specifications.

.4
Typical Wiring Diagrams:

Submit typical wiring diagrams for all components including, but not limited to, relay panels, relays, low voltage switches, occupancy sensors, master ON/OFF sequencers, and daylighting controls.
PART 2:
MATERIALS AND COMPONENTS

2.1
BASIC LOW VOLTAGE SWITCHING SYSTEM

A
System Description


.1
The low voltage switching system shall consist of relay panel assemblies, low voltage switches, as well as their associated wiring.


.2
The relay panels shall be mounted in electrical closets as indicated on the drawings. The numbered relays in the panel shall be wired to control the power to each load as indicated on the Panel Wiring Schedules included in the drawings.  All power wiring will be identified with the circuit number controlling it at the load.


.3
Low voltage switches shall be mounted in the spaces as indicated on the Reflected Ceiling Plans. Low voltage wiring from the switches and sensors to the relay panel shall be CLASS 2 or CLASS 2P (plenum rated) as required by the National Electrical Code and local standards. Each low voltage wire shall be labeled with the relay number (1-64) at each switch or sensor. Use only properly colour coded, stranded #1 8 AWG (or larger) wire as indicated on the drawings. All relays and switches shall be tested after installation to confirm proper operation and the loads recorded on the directory card in each panel.


.4
The panels shall provide a mounting bracket for the addition of master ON/OFF sweepers. These devices shall be totally compatible with the manual operation of the low voltage switches and, in the event of a sequencer fail, the switches shall continue to operate to provide relay control.

B       Hardware Features

.1
Modular relay panels shall be CSA listed and consist of the following:

a.
Tub: Empty NEMA-1 enclosure sized to accept can interior with either 1-12, 1-16  1-24, 1- 32, 1-48, or 1-64 CW-6161 relays (or up to 48 CCLP20-1)
b.
Interior: Bracket and circuit board backplane. Interiors shall be sized to accept either 1-12, 1-16, 1-24,  1-32, 1-48, or 1-64  relays (or up to 1-48 CCLP20-1).  Each relay shall be capable of direct ON/OFF control by a low voltage switch or occupancy sensor.  Relays shall be momentary-pulsed mechanically or electronically latching contactors rated at 20 amps, 120-347 VAC (H.I.D).

C.
Power Supply: Transformer assembly with two 40VA transformers with separate secondaries; one providing power to relays and associated low voltage switches and sensors, and the second providing power for accessory devices.  Transformers include internal overcurrent protection with automatic reset and metal oxide varistor protection against powerline spikes. 120 or 347 VAC) 50160 Hz. +I- 1 0%.

d.
Cover: Surface with captive screws in a hinged, lockable configuration.  A wiring schedule directory card shall be affixed to the cover's back to allow identification of circuits/relays/loads controlled when the door is open.

.2
Switches/Plates

a.
Provide specification grade standard, pilot, or locator configuration momentary pushbutton type switches as shown on the plans for overriding the relays.  Colours and markings as indicated on plans.

b.
Provide brushed aluminium specification grade plates as shown on the drawings.

.3
Master ON/OFF Sweepers

a.
General

Panel Master ON/OFF capability will be provided by adding a Master ON/OFF sweeper to the panel.  The sequencer outputs will be wired to the ON (Red)/ OFF (Black) terminals of the relays to be included in the Master Group.  The Master Sweeper shall provide ON/OFF control of the group while still allowing individual relays to be overridden by their local switches.

b.
Hardware Features

1 .
The Master ON/OFF functions shall be provided by Sequencer modules 

CC-8008, CC-8008-S, CC-8016, and CC-8116.

2.
Each sweeper shall allow for either all ON or all OFF operation, thus doubling the number of relays it may control.

3.
All of the relays in a panel shall be sequenced ON/OFF in less than 4 seconds.

4.
Each output shall be capable of operating up to 3 relays in parallel.

4.
Low Voltage Wire

a.
All low voltage wiring shall be colour coded to match the relays, switches, and sensors. It must also be UL listed as conforming to CLASS 2 or CLASS 2P wiring requirements.

C.
Approved Manufacturers

1.
Cristal or approved equal.

NOTE:
The Contractor shall be completely responsible for providing a system which meets this specification in its entirety.  All deviations from this specification must be listed and individually signed off by the Consultant.

2.
Cristal Controls’ Catalog Numbers

a,
Low voltage remote control relay (modular relay panel) PR-CC-24, PR-CC-48,  CC-8008, CC-8016, CC-8116, ECH-100, CCLR-20-1.

b.
Switches and Plates

Pushbutton c/w led’s Type: WR-8501.

PART 3:       EXECUTION

3,1           OPERATION

1
All zones and lighting levels are to be automatically or manually controlled from the central console and keyboard.  The actual status of all relays must be monitored by the central computer and status changes must be continuously updated by the local interface Computer.  Power interruption of the central computer must in no way affect the operation of each individual relay or local zone.

.2
The central keyboard must allow to manually control or automatically program the entire system by groups, zones, levels, or individual relays.

.3
All individual relays, zones, or levels are to be assigned distinct logical name or alpha numeric codes.  Any code or combination of codes must be able to be manually addressed via the keyboard or the codes can for automatic be inserted into the computer clock program activation as required.  Codes names and / or code names groups can be assigned specific utility input response functions from each of the remote interface inputs.

.4
In the event of power failure, the automatic clock and restart memory functions are to remain active by means of the standby internal flash memory.  Under no circumstances must any memory function be lost due to power failure and it must not be necessary to reload any memory functions after the restoration of power regardless of the duration of power failure.

.5
Common status for each remote relay panel is to be indicated on the central monitor and, in addition, the individual status of each relay in the system must be constantly available to be displayed on the monitor.

6
Provide complete hardware and software for energy management monitoring such that duration of time during which individual or groups of relays are energized can be recognized and recorded by the central computer.  This will provide an indication of the duration of use of power in each circuit or  group of circuits, either during normal office hours or for a minimum of 2 separate user definable periods of extended use of the space.

System software is to be capable of producing status and utilization reports as required by the operator.  This software will be capable of performing appropriate calculations to combine usage, circuit, load, and billing rates to generate reports conforming to the requirements of the local energy supplier program.

.7
Include hardware and software to provide lamp usage information for each relay circuit.  The operator is to have the facility to establish relamping criteria for each circuit, with the system then performing automatic calculations of actual usage versus planned replacement.  The software is to be capable of providing hard copy reports, showing lamp usage, lamps due to be replaced, and balance of forecast lamp life.

.8
System will be capable of flashing lights OFF/ON in any particular zone prior to them being turned off.  Acknowledgement will leave lighting in the subject zone ON for a preset period, at which time the system will repeat the flash and off cycle.  The building operator shall be able to implement this feature as required for any/all zones.

.9
System is to be capable of monitoring the real time status of operator defined groups of relays, and automatically changing the ON/OFF condition of another relay or group of relays, based on a change in the status of any one of the relays in the defined group.  The relay thus changed will be automatically returned to its original state when all relays in the defined group fail to meet the programmed status condition.

.10
It shall be possible to mask a relay or group of relays from the next automatically scheduled ON or OFF action.  Masking is to be established via the central computer keyboard or via the telephone system.  There is to be a visual on-screen indicator of any masking activity, plus a printed output of all telephone activity invoking the masking function.

.11
System is to include menu driven graphics software capable of displaying a screen graphic of each floor or area, with real time status of the displayed relays.  The operator is to have the facility to modify basic floor displays and design additional graphic configurations as may be required.  The graphic package is to include capability to draw basic floor plans and import CAD drawings generated by others.  Assignment of relay and group codes to the drawing areas controlled is to be a semi-automatic, menu driven function.

3,2           INSTALLATION

.1
Size and colour code wiring according to manufacturer's recommendations.

.2
Interconnect all interface computers with each other and with the central computer via a common 2 wire bus.  This 2 wire bus to consist of 2 # 22 ga. individually shielded.  Run the two pair bus in a separate conduit.

3
In conjunction with the contractor set-up and run-in the complete lighting control system including:

.1
Confirmation of operation of individual relays and controls.

.2
Confirmation of system operations.

.3
Assignment of loads for audit calculations.

3.3            COMMISSIONING

.1
The manufacturer shall set up the central computer, confirm its operation and configure the lighting control operating parameters to meet the basic building parameters.

.2
The manufacturer shall assign codes to all relays (lighting circuits) based on the input of the contractor and the owner.

.3
After basic relay code entry is complete, the contractor and manufacturer shall test the entire system for operation from the central computer, including operation of the various override switch functions.

.4
After completion of system testing, the manufacturer shall conduct training of the owner's operating and maintenance staff.  Training will include both hardware items and computerized system operation as follows:

.1
Hardware - relays, computer interfaces, override switches, and central computer components.

.2
Operation - operation of the central computer; general system operation and lighting control concepts; setting up of groups, schedules, relay codes, programmable switch inputs, etc.

.3
Report generations - operation of the energy usage functions and preparation of reports.

.5
After system acceptance by the owner, the manufacturer shall include a complete 1 year warranty on the system hardware, including full on-site service.  The manufacturer shall include a minimum of 8 hours for hands-on system training and implementation, plus any reasonable time as shall subsequently be required.

.6
The manufacturer shall provide, under separate quotation and contract, a 5 year comprehensive maintenance contract, tailored to the particular requirements of this site.

END OF SECTION

