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PART 1 – 
General
1.1 General
1.2 System Characteristics



Kameleon K6 series lighting control equipment
native bacnet
1.1.1. Supply a complete low voltage lighting system compatible with a native BACnet IP system which conforms to following plans and specifications. 
1.2.1
The system will allow automatic programming of all lighting control zones by means of a PC loaded with a configuration tool and control software which links the BAS to the BACnet system. 
1.2.2
Each individual relay or group of relays can be controlled either: 
1.2.2.1
Automatically; following the programming set by the BAS on the BACnet network. 
1.2.2.2
Manually at each relay or via the BAS console BACnet.
1.2.2.3   Manually via the Kameleon configuration tool (KCF600).

1.2.2.4
Via a local or programmable switch.
1.2.2.5
Via; an external input such as an occupancy sensor, photocell or outside dry contact. 
1.2.3
The BACnet IP network is connected to the relay control panels thru KC600 control cards. All programming from the BACnet console is transmitted and conserved in memory in the cards.  In case of shutdown, power loss or software interference, the execution of all automatic or manual commands will not be affected.  
1.2.4
In the case of a power loss the internal clock and all memory functions will return to operational mode from the moment that power is restored.  All code or functions stored in the memory will be retained for up to one year from power loss.  In the case of a network interruption each KC600 in the panel will hold an internal time clock in order to assure local schedules. 
1.2.5
The state of each individual relay, groups or inputs can be read over the network. 
1.2.6
It will be possible to flash the lights in their respective zones in each panel according to a programmable time before shutting off 

1.2.7
One or more relays can be programmed and assigned to a group which can be controlled by one or more switches or inputs.


1.3 System Characteristics (cont.)

1.4 Equipment Assembly and Manufacturer
1.5 Shop Drawings
1.6 Operation Manuals and Maintenance


1.2.8
When the lights are on, schedules and periods can be programmed to advertise a warning via a flash indication.  This warning is to be executed at an adjustable period before the end of the schedule or operating period.
1.3.1
In case of a power failure absolutely no re-programing will be required.  No memory or functional parameters will be lost no matter what the length of the power failure.
1.3.1
All components are to be supplied by same manufacturer.  Manufacturer is to be a supplier of this type of equipment for over 10 years:

Low voltage control system shall be manufactured by:

a) The Kameleon® series from Gentec Inc.

1.4.1
Provide shop drawings as required in sub-section 15110 of the specification.  
1.5.1
Prepare and leave on site for maintenance personnel an instruction and maintenance manual relevant to all operational aspects of the system.  Including:
1.5.1.1
Steps to follow in order to operate and control the low voltage lighting control system. 
1.5.1.2
Maintenance sheets and or folders with instructions as to a problem or breakdown of the lighting control system.

1.5.1.3
Panel layouts indicating the circuit configurations and coding as well as zones controlled physical locations and equipment installed in each panel. 


Part 2 –

Products
1.7 General System Characteristics
1.8 Manufacturer
1.9 Interface Modules supplied in the relay panel



2.1.1
Material :
2.1.1.1
Provide and install a complete Low Voltage Lighting Control System for the building as shown in the plans and this specification. 
2.1.1.2
All relay panel interiors shall be pre-assembled complete with the necessary relays, transformers and devices.  Relay panels that are wall mounted shall have interiors separate from enclosure so as to permit easy mounting, conduit installation and wire pull to enclosures.  Enclosures mounted in the ceiling space are not required to have separate interiors.

2.1.1.3
The Low Voltage Lighting Control System will include the following components.

Relay Panels, relays, local switches, programmable switches, BACnet IP control cards
2.2.1
Kameleon® series from Gentec Inc.
2.3.1
The following interface modules and components are to be supplied according the plans and tables provided.

2.3.2
The electric power for all modules and components shall come from a dedicated 24 VAC transformer. 
2.3.3
Each BACnet KC600 controller will have the following features:

2.3.3.1
Different control modules in the relay panels including: 

· Interface socket/connection for BACnet IP complete with an on board astronomical clock.
· Expansion port for additional inputs and outputs.
2.3.3.2
All control cards in the panels will be programmable and independent.  They will communicate between each other by a communication port.
2.3.3.3
All control cards will retain any information with respect to the functionality and lighting control functions adopted. All data communications and the programming of the control cards shall be performed via a PC and will be capable of performing the following:

· Relay Grouping,
· Programming and assignment of the various inputs.

· Time on Extension (TOE) of individual relays and groups,

· Warning Time of individual relays and groups before shut down of such points,

· Override of individual relays and groups according to a priority list.
1.10 Interface Modules supplied in the relay panel (cont.)


2.3.4
Interface network card BACnet IP or MS-TP : KC-600
2.3.4.1 The card shall contain the principal control features to support a BACnet network.  It will contain the following communications ports : 
· RJ45  Terminal Block
· RS232 Socket for a portable PC to enable debugging
· Communication port for the expansion cards KC621 or KC631
· The cards must meet the noise suppression standards IEC 60255-22-4: Fast Transient Disturbance Test.

2.3.5
Output Card KC-631

The card will control the low voltage relays as well as reading the relay state (2 wire relay only); The 2 wire relay also allows the control of other relays according to the state of a designated master. The card will have the following functions:

· Connection of up to 16 - 2 wire relays.
· Individual relay control;

· Programming options include, Relay Grouping, Time On, Time Off delays as well as warning delays.
· Din rail mounting.
· Power Supply 24 VAC.
· ON-Only & OFF Only Operation.
· Detection of four relay states: disconnected, ON, OFF, short circuit via an LED indicator.

2.3.6
Input Card KC-621
This card will allow the connection of up to 16 digital inputs.  Via the programming any input will be able to control any relay or group of relays.   The card has the following functions:
· Connection of  up to 16 low voltage switches with or without indicator LEDs or 16 dry contacts;

· The indicator LEDs must be able to indicate the actual state of the relays controlled by the switch.
· Contacts can be connected either NO or NC;



1.11 Relay Panels 

1.12 Relays



2.4.1
Pre-Assembled Relay Panels
2.4.1.1
Provide a relay panel as indicated on the plans.  Each panel is to be surface mount, painted gray ASA.61 in cold rolled steel 14  gauge with a hinged door.  It will contain the following
· Where indicated on the drawings, provide a factory pre-assembled relay panel.  The panel’s enclosure shall be for surface or flush installation, with a screw-on cover or hinged door assembly as required.

· The panel shall consist of a pre-assembled interior insert; UL/CSA approved with capacities for 8, 16, 32, 48 and 64 relays as required.  Panel enclosure must be UL/CSA Approved.

2.4.1.2
Panel interior shall have the following pre-assembled and pre-wired equipment:
· Suitable divider separating class1 and class 2 compartments

· Control transformer, UL/CSA approved for class 2 circuits
· Terminal Blocks to distribute 24 VAC power
· Low voltage relays as required by switched circuits shown on plans or schedules

· Control devices as required
· Relay bases to accommodate the specified number of relays and any required spares and/or spaces.
2.5.1
Relays (Installed in Relay Panel)

2.5.1.1
Lighting control relays shall be mechanically latching and shall come complete with a manual ON/OFF switch.  The mechanical switch shall continuously display the true state of the relay’s internal contacts.  Relays requiring control power for manual operation and/or status feedback are not acceptable. 

2.5.1.2
Single pole relays shall be rated and UL listed for 120, 277 and 347 VAC lighting loads at 20 amps.

2.5.1.3
Double pole relays shall be rated and UL listed for 208, 240 or 480 VAC lighting loads at 20 amps.

2.5.1.4
Each lighting control relay shall be contained in an individual molded casing and shall be capable of containing a short circuit fault current of 14,000 amperes. Relays with exposed electronic devices are not acceptable

2.5.1.5
Each lighting control relay shall be capable of controlling incandescent, fluorescent, electronic ballast and HID lighting loads.

2.5.1.6
Lighting control relays shall include captive, color-coded screw terminals for both the line voltage and the low voltage connections. 

2.5.1.7
Relay type: KR-6161, by Gentec or equivalent. 

2.6
Local Switches

1.13 Programmable Switches
1.14 Internal Photocell



2.6.1
Low voltage control switches and switch hardware shall be mounted to standard wall boxes.
2.6.2
Switch modules shall be available with 1, 2 and 3 switches per gang and shall fit into standard ‘Decora’ style switch plates.
2.6.3
Individual switches shall include an integral tri-state LED to indicate both ON and OFF states (red=ON, green=OFF).
2.6.4
Each switch shall be clearly identified with a paper switch label.  The label shall be held in place with a clear plastic cap and shall be field replaceable should the operation of the switch change.  Permanently etched switches are not acceptable. 
2.6.5
Switches shall have color coded captive screw terminals.  Use #18 AWG solid conductors.
2.6.6
Where required provide keyed switches to control lights.  If required switches shall include an integral tri-state LED to indicate both ON and OFF states (red=ON, green=OFF).

2.7.1
Programmable switches with LED indicators will be similar to the local switches.

2.7.2
Each switch shall be connected in the following manner:

2.7.2.1
Directly to the relay where by the state of the relay will allow by means of the software to control the ON/OFF of a group of relays linked to this (master) relay.

2.7.2.2
Connected to the terminals of the control card KC-621.

2.7.3
Switch model WR-8501 from Gentec c/w support and plate or equivalent.
2.8.1
Supply where required an internal photo-electric cell to control the lights according to the daylight.  The photocell is to be connected to an input on either the KC-600 or KC-601. It can be assigned to any relay or relay group(s).

2.8.2
The photocell will read the ambient light conditions and switch according to a designated set point 0 – 100% adjustable.

2.8.3
Model number CM-PC from Gentec.

1.15 Occupancy Sensor

1.16 Panel Supports & Anchorages


2.9.1
Where required supply to the places indicated occupancy sensors of the following type:
· Passive Infrared - PIR 
· Passive-micro phonic - PDT  dual technology»

Occupancy Sensors to be mounted on:

· The ceiling in a standard box or directly to the ceiling with a mounting ring along with an indication lamp. 
· The sensor will be able to capture movement according to the following specifications: Ceiling of 8 ft. to 11 ft: Diameter of 20 ft. to 40 ft.

2.9.2
The sensors will be connected to the nearest panel with at least three wires 18 wg class 2. 
2.9.3
Power Supply to be 24 VAC supplied from the relay panel transformer.

2.9.4
The sensor will be able to send a signal for presence (ON) and absence (OFF) after an adjustable period of 30 to 30 minutes..

2.9.5
The sensor will incorporate an auxiliary relay of 1A 30VAC in the form (COM-N-O) to allow a signal to be connected to the KC-621.

2.10.1
The contractor is to supply and install all necessary anchorages, fixing points, steel angles and other parts to ensure that the panels are mounted correctly.
Part 3 –

Execution
1.17 Installation

1.18 Programming, Start-Up & Commissioning
1.19 Training
1.20 Technical Support


3.1.1
General: Install equipment according to manufacturer’s written instructions.

3.1.2
Mount control equipment according to manufacturer’s instructions and Section 16001, “Electrical Work”.

3.1.3
Mounting heights indicated are to bottom of unit for suspended items and to center for wall-mounted ones.
3.2.1
In collaboration with the contractor, the manufacturer’s representative, confirm by means of a one line diagram the operation of each relay and interface equipment. 
3.2.2
The manufacturer is to install a central control computer, confirm its operation and configure the operational parameters of the lighting control system according to data supplied by the contractor and in collaboration with the building owner.. 
3.2.3. 
Once the programming of the relays and other equipment is completed, manufacturer’s representative is to test completely the entire system including any external tests (internet, telephone, etc.)
3.3.1
Training Programme:  Arrange and pay for the services of a factory-authorized service representative to demonstrate the software and program features of the lighting control system and train the owner’s maintenance personnel.  Allow a minimum of 1 working day for this training.
3.3.2
Train owner’s personnel to operate service and maintain equipment and system components.  Allow at least 4 hours to conduct training.  Schedule training with at least 7 working days’ notice.

3.4.1
After the system has been approved by the engineer, the manufacturer’s representative shall provide a warranty on all equipment and service related to such equipment.  This will include a telephone support according to the terms of the guarantee.
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