GE TLC Level 3

Programmable System

Guideform Specification
If you have any questions at all regarding this specification, please contact your local GE Lighting Control representative, or call the GE Lighting Control Applications group at 877-584-2685  (877-LTG-CNTL).

Thank you for allowing us to help with your project. 

SECTION 16xxx  ‑  LIGHTING CONTROL SYSTEM
1.01 INTRODUCTION

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

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.

1.02 DESCRIPTION OF WORK

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.
Fully Programmable panel intelligence cards with:



a.
(Option) Network Overrides 




..
Programmable system switches




..
Telephone overrides



b.
(Option) Central Monitor/Control/Programming personal computer.



(Pick One)..
Pentium III Laptop computer with LCD 5 gigabyte hard drive.  (option) Relay Runtime analysis software.




..
80486DX2/66MHz Personal computer with VGA monitor and 540 megabyte hard disk.(option) Relay Runtime Analysis, (option) billing capability, and (option) Real-time Color Graphics.



c.
(Option) Factory service




..
Startup




..
Training




..
(Option) Documentation




..
(Option) Programming




..
(Option) Extended Warranty

Types of lighting control equipment and wiring specified in this section include the following:




Low Voltage Lighting Automation Relay Panels




Fully Programmable Lighting Automation Network

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

1.03 QUALITY ASSURANCE

Manufacturers: Firms regularly engaged in manufacture of lighting control equipment and ancillary equipment, of types and capacities required, whose products have been in satisfactory use in similar service for not less than 5 years.

Component Pretesting: All components and assemblies are to be factory pretested and burned‑in prior to installation.

System Checkout: Factory trained technicians shall be available to functionally test each component in a programmable system after installation to verify proper operation and confirm that the panel wiring and addressing conform to the wiring documentation.

System Support: Factory applications engineers shall be available for on‑site training as well as telephone support.

NEC Compliance: Comply to NEC as applicable to electrical wiring work.

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

UL Approvals: Remote panels are to be UL listed under UL 916 Energy Management Equipment.

FCC Emissions: All assemblies are to be in compliance with FCC emissions Standards specified in Part 15 Subpart J for Class A application.

1.04 SUBMITTALS

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

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

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.

Typical Wiring Diagrams: Submit typical wiring diagrams for all components including, but not limited to, relay panels, relays, low voltage switches, occupancy sensors, programmable panel master switches, programmable system switch panels, telephone override modules, data communications devices and wire, and the central operator PC. 

PART 2  - MATERIALS AND COMPONENTS

2.01 - Basic Low Voltage Switching System

A.
System Description

1.
The Low Voltage Switching System shall consist of relay panel assemblies, low voltage switches, occupancy sensors and/or photocells, 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, occupancy sensors, and/or photocells 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 (1‑48) at each switch or sensor. Use only properly color coded, stranded #20 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 expansion slots for the addition of automation cards. These cards shall be totally compatible with the manual operation of the low voltage switches and occupancy sensors; and, in the event of a card failure, these devices shall continue to operate to provide relay control. 

B. Hardware Features

1.
Modular Relay Panels shall be UL listed and consist of the following:

a.Tub: Empty NEMA 1 enclosure sized to accept an interior with either 1-12, 1‑24 or 1‑48 GE RR9P relays.

b.Interior: Bracket and circuit board backplane with pre‑mounted GE RR9P relays. Interiors shall be sized to accept either 1-12, 1-24, or 1-48 relays and will provide true ON/OFF indication of relay status through LEDs mounted on the circuit board. Each relay be capable of direct ON/OFF control by a low voltage switch or occupancy sensor. RR9P relays shall be momentary‑pulsed mechanically latching contactors rated at 20 amps, 120‑277 VAC. They shall attach to the Interior by a single plug‑in connector.

cPower Supply: Transformer assembly with two 40VA transformers with separate secondaries; one providing power to relays and associated low voltage switches and sensors, the second providing power to the LEDs and optional automation cards. Transformers include internal overcurrent protection with automatic reset and metal oxide varistor protection against powerline spikes. (Specify) 120 or 277 VAC, 50/60 Hz. +/‑ 10%. 

d.Cover: (Specify) Surface or Flush 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 if the door is open or the cover is off. (Option) Covers shall provide an LED status viewing window into the Low Voltage wiring compartment.

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. Colors and markings as indicated on plans. (Option) Provide Industrial Grade non-pilot light toggle switches as shown on the plans for overriding the relays. Colors and markings as indicated on the plans.

b.Provide matched Specification Grade plates of materials and colors as shown on the drawings.

3. Occupancy Sensors

a.General

1All sensors shall be directly compatible with the modular relay panels described above and shall wire directly to same (Class 2 or 2P wiring) without any auxiliary components or devices required above the ceiling. 

2Sensors shall be specifically designed for energy conservation and use a fully integrated circuit design with operating frequency crystal controlled to within +/‑00.010%. All ultrasonic transducers shall be protected from damage.

3.Separate sensitivity and time delay adjustments shall be readily accessible to the user with LED indication of sensed movement to simplify set up.

4.When the sensor detects motion, it shall trigger the ON coil of the relay by momentarily shorting the Red (ON) wire to White (common). If its fails to detect motion during the user selected time delay period, it shall pulse the relay OFF (short the Black to White). The LED shall come ON each time the unit senses motion. However, it shall only pulse the relay ON if it had pulsed it OFF previously.

5.Unit shall provide manual override in the event of a failure and allow board replacement without removing the unit or its wiring.

6.Operation shall be silent.

7.Sensors shall be designed specifically for the size and use of the area in which they will be used as indicated below.

b. General Purpose Room Sensors

1These units shall be available with either a single direction coverage pattern or a two‑way pattern designed to detect the types of movement typical of an office, conference room, or classroom.

2.One‑way sensors shall provide 900 sq. ft. coverage of "1/2 step" motion and 670 sq. ft. coverage of "working‑at‑desk" motion.

3.Two‑way sensors shall provide 1,800 sq. ft. coverage of "1/2 step" motion and 1,344 sq. ft. coverage of "working‑at‑desk" motion. Multiple two way sensors may be wired in a "Master-Slave" format to extend their area of coverage. 

4.User adjustable time‑delay shall be from 30 seconds to 12 minutes.

c.Corridor and Hallway Sensors 

1.These sensors shall be specifically designed for use in corridors and warehouses where walking is the predominant motion detected.

2.They shall detect motion in a corridor 14' wide and 80' long with one sensor mounted 10' above the floor.

3.They shall detect motion in a warehouse aisle 10' wide and 60' long (walking motion) or 100' long (forklift motion) when mounted 22' above the floor.

4.User adjustable time delay shall be from 30 seconds to 12 minutes.

5.Multiple sensors of this type may be wired Master/Slave to extend their area of coverage.

4. Photocells

a.General

Each photocontrol point shall consist of an architecturally compatible sensor mounted in the appropriate location for measuring the available daylighting. Each sensor will have a separate control/calibration module mounted in a enclosure in the electrical closet. The sensor shall connect to the control/calibration unit via a single 20/4 shielded conductor with a maximum distance of 500 ft. The control unit shall be powered by 24 VAC.

b.Control/Calibration Unit

1.Control unit shall allow for either direct control of up to three separate devices. These devices can be a relay, or any other device which allows control by a three wire momentary contact.

2.Control unit shall be a standard device which can work with any of the 4 possible sensor devices. The unit shall be switchable between four Footcandle measurement ranges (1-10 FC, 10-100 FC, 100-1000 FC, and 1000-10000 FC), depending on the sensor head and application.

3.Control unit shall have separate trip points for the High and Low response settings. These settings will be entered via easily readable dial switches, and will not require a separate meter or look-up table to insure a reliable footcandle setting. LEDs shall be provided to illustrate whether the sensor is below the "Low" setting, above the "High" setting, or in the deadband range.

4.Control Unit shall allow for a momentary contact device to override the photocell relays to either an ON or OFF state.

5.Control device shall employ a 3 minute time delay between switching outputs to avoid nuisance tripping. It shall be possible to disable the time delay to aid in initial setup and troubleshooting.

c.Sensor devices

Four different sensors shall be available to match the specific application. Each sensor shall employ photodiode technology to allow a linear response to daylight in it's given footcandle range.

1.For Exterior Lighting: A hooded sensor that can be horizontally mounted on a 1/2" KO or threaded conduit. Shall employ a flat lens, and work with a footcandle range between 1-10 or 10-100 in 10% increments. The entire sensor shall be encased in optically clear epoxy resin.

2.For Indoor Lighting: A sensor with a fresnel lens providing for a 60 degree cone shaped response area shall be employed to monitor indoor office lighting levels. The sensor shall require only a 3/8 inch penetration hole in the ceiling for mounting.

3.For Atriums: Sensor shall have a translucent dome with a 180 degree field of view and respond in the range of 100-1,000 footcandles. Sensor shall mount on a 1/2 inch KO or threaded conduit.

4.For Skylights: Sensor shall have a translucent dome with a 180 degree field of view and respond in the range of 1,000-10,000 footcandles. Sensor shall mount on a 1/2 inch KO or threaded conduit.

5. Low Voltage Wire

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

b.Switch color codes as follows:
Red/Black/White

Red/Black/White/Yellow (pilot)

Red/Black/White/Blue (locator)

c.Remote relay color coding

Red/Black/Blue/Yellow/Yellow

d.Sensor Color Coding

Red/Black/White/Blue (same as locator switch)

6. (Option) Dataline 

a.Contractor shall provide for future addition of intelligence networking by providing a dataline between all panels and terminating same in a J‑box in the operator's office.

b.Dataline shall be 18/2 twisted pair (Red = +, Black = ‑) with shield. Rated for Class 2P. Minimum 1 turn per inch; 50 pf/ft. max.

c.Maximum dataline length = 4000 ft.

C. Approved Manufacturers


1. GE 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. GE TLC Catalog Numbers

a.Lighting Automation Panels (Modular Relay Panel)

RTUB12, RTUB24, RTUB48, RINTERxx12, RINTERxx24, RINTERxx48, RR9P, RPWR115, RPWR277, RCOV12xxx, RCOV24xxx, RCOV48xxx

b. Lighting Automation Panels for Remote Relays RTUB24N, RTUB48N, RINTERxx24N, RINTERxx48N, RCOV24xxxN, RCOV48xxxN, RRF-78EZN, RBS1, RBS2, RBF1, RBF2.

c.Switches and Plates

Pushbutton type: RS2‑xxx, RP2‑xxx, RMP2‑35

Toggle type: GE5935-xG, xx07x



d.
Occupancy Sensors




RSENSOR‑1, RSENSOR‑2, RSENSOR‑H



e. 
Photocells




Control/Calibration Unit: RPCON




Sensors: RPSEN-IN, RPSEN-OUT, RPSEN-ATR, RPSEN-SKY



f.
Wire




Switches: RSWIRE‑x, RSWIRE‑xP (plenum rated)




Remote Mount Relays: RRWIRE‑x, RRWIRE‑xP (plenum)




Occupancy Sensors: ROSWIRE‑x, ROSWIRE‑xP (plenum)




Dataline: RDWIRE‑2SP

2.02 - Low Voltage Switching System With Fully Programmable Panel Intelligence

A. System Description


1.
Plug‑in Intelligence Cards



Plug‑in intelligence cards in each panel shall provide programmable operation and networking capability. No changes to the low voltage switching system defined in Section 2.01 or to the panels themselves shall be required.


2.
Occupant‑Sensitive Operating Scenarios



The intelligence cards must support the following operating scenarios:



a.
Schedule With Flick Warn



Occupant sensitive scheduling capability shall be provided for each relay. Individual relays may be programmed to "flick" (blink) five minutes before a scheduled OFF. Individuals pressing the associated low voltage direct wired switch (or placing a phone override) during this period will be exempted from the OFF sweep.



b.
Time‑delay Overrides With Flick Warn



Each relay may be assigned a time delay which will be compatible with scheduled occupancy. In particular, direct overrides of the relay by an occupant will initiate a programmable time delay of 2 minutes to 24 hours. The time‑delay OFF action will be ignored if it falls within a scheduled ON period. The time‑delay OFF action will be preceded by a flick warn if that relay is "flickable".



c.
Preemptive Override Capability (HID Scenario)



Any relay that is ON and has a time delay will intelligently monitor a local occupants ON override before the scheduled off sweep. If the relays time delay would cause the relay to go OFF before the scheduled OFF, the override is ignored. If the time delay would cause the relay to stay ON after it's scheduled OFF, it shall be accepted by the system.



d.
Common Area Interlock With Egress Timer



Common areas or loads such as halls, support equipment, fans, etc... shall remain ON as long as any associated occupant area is ON. Turning OFF the last such occupant area will initiate a programmable regress time delay to allow that last occupant to exit the area safely.



e.
Master Switch Control With Flick Option



Programmable Switches in each panel shall allow relays to be "softwired" into groups while still retaining individual relay control. These master switches shall be capable of either direct ON/OFF control or ON/Flick‑OFF control. Any remote master switch which could cause an individual occupant to be left in the dark must have the flick warn function.



f.
Cleaning Scenario



The system shall allow the cleaning crew to turn ON specified lighting via a special Cleaning Switch. This switch will not turn OFF any area which is scheduled ON or has an occupant override in effect; i.e., occupant overrides will have priority over cleaning. These lights will automatically time out after the normal time delay for each relay is reached, although a forced time delay ranging from 1 minute to 24 hours can be substituted on a panel by panel basis.



g.
Automatic Daylight Switching With Occupant Interlock/Override



A single photoswitch shall provide the daylight signal for multiple areas (relays). Only those daylight relays which are turned ON via a schedule or occupant will track the photoswitch; photoswitch changes of state will have no impact on unoccupied (OFF) zones. The occupants of each space will have the option of overriding the daylight shed function for that day by pressing their local switches ON a second time.


3.
Status and Runtime Data



The controller cards shall also store the current status of all relays, how that status was initiated, and historical runtime data for management analysis and billing.


4.
Communications



Each controller card shall support two communications ports...an RS232 port and a dataline port. Either or both may be used for programming, monitoring, and control. The dataline shall allow simultaneous operation of multiple RS232 communications access points to support multiple operator terminals and communications with other building automation systems. All relay changes of state and programmable switch actions shall be communicated over both the RS232 port and the dataline to support interactive graphics and online status monitoring.


5.
Distributed Control With Direct Relay Override



Each panel shall be capable of standalone automatic operation. None of the operating scenarios discussed above shall depend on the operation of a central computer. Furthermore, the direct relay override switches and occupancy sensors shall continue to operate should a local intelligence card fail.


6.
Off‑Line Programming 



All programming shall be offline on an IBM PC compatible personal computer with English descriptors of all loads, windows, and help screens. Program data for the panel intelligence shall then be transferred from the PC to the panel with all data transferred confirmed for accuracy. Program data in each panel shall also be transferable to the PC for editing.


7.
Expert Operating Scenarios



The operating scenarios described above must reside within each controller card. Systems which rely on the operator to develop these scenarios using a programming language will not be allowed.


8.
Pulse Relays



Any relay in the system may be defined as either Pulse ON or Pulse OFF. A Pulse ON relay shall normally stay in the OFF state. Any ON override will cause the relay to turn ON for 5 seconds, and then return to its normal OFF state, allowing it to control any mechanically held contactor without self-clearing contacts. A Pulse OFF relay shall function in the opposite manner. It shall normally be in the ON state. Any OFF override will cause the relay to turn OFF for 5 seconds, and then turn ON again, allowing it to turn off a magnetically held contactor. A time delay may be added to the Pulse Off relay to allow multiple sweeps without extra programming.


9.
Full Relay Test Mode



The system shall have the capability during its startup to automatically exercise every relay in the entire system using a single command from the front end PC. Each relay will be turned ON, then OFF, and then returned to it's original state. The user shall have the option of sending the results of this system-wide test to the computer's screen, disk, and/or printer.

B. Hardware Features


1.
Input/Output cards



a.
Each card shall provide 12 relay outputs and 3 programmable switch inputs. The smallest relay panel shall accept one card associated with relays 1-12. The medium panel shall accept two cards associated with relays 1‑12 and 13‑24. The largest panel shall accept up to four cards controlling relay banks 1‑12, 13‑24, 25‑36, 37‑48.



b.
Each relay output shall control up to 3 relays in parallel.



c.
True relay status shall be provided by sensing the pilot contacts of each relay.



d.
Separate sensing circuitry shall be provided to detect either the ON or OFF action of a directly connected switch by monitoring the voltage on the associated control leads.


2.
Controller card



a.
Each controller shall be capable of providing all logic, control, runtime data, status information, and communications functions for up to 48 relays. 



b.
Specific capabilities shall meet or exceed the following:




1.
Power loss memory and clock holdup time:





..
10 days





..
No maintenance required. (Battery backup systems with less than a 10‑year shelf life are not approved.) 




2. 
Direct communications port:





..
RS232 port for modem or PC direct communications





..
300/1200/2400/4800/9600/19200 autobaud




3. 
Dataline Communications





..
Twisted pair (18/2. dataline with random access and bus arbitration capability of up to 500 panels and no loss of data.




4. 
Self diagnostics:





..
Automatic diagnostics on all memory, input/output card modules, relays, and dataline.




5. 
Direct Overrides:





..
Each relay may be directly overridden by  switch or sensor with state changes and switch actions monitored by the controller. 




6.
Clock





..
Digital with time, day of week, and date. Automatic leap year compensation. Programmable Daylight Savings Time and Standard Time adjustment.




7.
Schedules





..
Each controller shall provide up to 24 different operating schedules A‑X which may be assigned to individual relays. (System which require a separate schedule be programmed for each relay shall not be acceptable).





..
Each schedule (A‑X) shall allow up to 8 events per day for a repeating seven day week.





..
Each schedule shall also provide three "special day" or holiday operating schedules





..
Schedule letters A-L are programmed separately for each panel to allow the maximum flexibility when programming tenant On/Off times.





..
Schedule letters M‑X are global in that they are shared by all panels and may be updated in all panels by making a single entry at the central PC.





..
Up to 32 Holidays may be defined for any specific date. On that date any of the three holiday schedules may be assigned.





..
Relays may be programmed to switch to a different schedule letter on any specific date, and then revert back to normal at another time. This allows for future schedule changes to be programmed ahead of time. 





..
"Spring Ahead" and "Fall Back" Dates for daylight savings time changes may be entered a full 2 years ahead. Software also supports the ability to "Autofill" in the next two occurrences of each of these dates.




8.
Time Delay





..
Selectable for each relay. 2‑1440 minutes.





..
Automatically deactivated during scheduled occupancy.





..
User may choose when to disable the time delay during the night through the relay's schedule.




9.
Flick warning





..
Selectable for each relay. 1‑second flick of only those relays which are ON with automatic five minute delay to OFF.





..
The default five-minute delay setting between the flick and the OFF can be changed for any panel to 1-60 minutes.





..
Operates automatically for all scheduled OFFs and time delay overrides.





..
Occupant overrides may be entered before the flick.





..
A second flick warn one minute before off can be set for each relay panel.




10.
Programmable System Switches





..
Three independent inputs for each 12‑relay input/output card.





..
2‑ or 3‑wire switch configuration for each input





..
Each programmable input shall provide "softwiring" of any combination of relays into a common group.





..
Each "Softwired" group may be assigned one of the following operating scenarios: Master ON/OFF, Flick Warn, Cleaning, or Shed





..
In a networked system, the softwired group may include anywhere in the system.





..
Each relay may be included in the following number of switched groups:







Master ON/OFF
8







Flick Warn

8







Cleaning

4







Shed


1




11.
Panel Master Switches A and B





..
Each panel shall include two independent inputs which provide master ON/OFF control of all the relays in the panel without programming. These same inputs shall be programmable to control groups within the panel.




12.
Telephone Override 





..
Each relay shall respond to up to 8 different telephone override codes.





..
Maximum of 9999 telephone codes can be programmed.




13.
Common Area Relays





..
Each relay may be defined as a common area, i.e. it may be associated to any group of other relays within that panel The common area relay will turn On when the first associated relay turns On, and it will turn Off when the last associated relay turns Off.





..
Each common area relays may be assigned a egress time of 2‑1440 minutes so it does not turn off instantly after the last associated relay turns off.





..
Common area relays with a Flick Warn will flick 5 minutes prior to going OFF as a warning and to allow override.




14.
Pulsed Output Relays





..
Any relay may be defined as a Pulse ON or Pulse OFF relay.





..
An ON signal will cause a pulse ON relay to close its contacts for 5 seconds and then open them.





..
An OFF signal will cause a pulse OFF relay to open its contacts for 5 seconds and then close them.





..
Default 5 second pulse time can be changed on a panel by panel basis in 1-60 seconds intervals.





..
A pulse Off relay can also have a time delay set to allow multiple Off sweeps through the night.




15.
Runtime Counters for Each Relay





..
Cumulative runtime (up to 31 years) and number of cycles (up to 17 million) since last reset. User resettable. 





..
Daily runtime for the current day and each of the prior 39 days.





..
Monthly runtime for current and 15 prior months




16.
Activity Logs





..
Store the last 1500 relay events including the time, new state, and cause for the change in state.





..
Annunciate over the dataline and RS232 port when the table is 25%, 50%, 75% and 100% full. 




17.
Change of State Enunciation





..
States for all 48 relays transmitted over both the RS232 port and dataline port within 2 seconds of last change.





..
Transmit all Programmable System Switch input changes of state.




18.
RR7 relay capable





..
Panels can be instructed to control RR7 relays. This is primarily to allow a retrofit of a new system at sites with existing relay panels.


3.
Operator's Software



a.
All programming and editing to occur offline in a MS-DOS based PC. Data shall be entered through a simple menu-driven software package.



b.
Basic operating software to include the following:




1.
Site Wiring Documentation





..
English descriptions of each relay's "circuit designation", "circuit description", and "direct wired low voltage switches" can be programmed. Panel master switches, programmable system switches, and telephone override code info can also be entered.





..
Automatic carryover of descriptions to all other program/monitor/control functions.





..
Relays jumpers may be illustrated in the documentation, showing all the hardwired relay groups inside a panel.





..
Empty spaces in the relay panel may be programmed as either "Blank" or "Space" so as not to report in as failures.




2.
Program PC Database





..
Enter operating data for all panels on the PC database.




3.
Display/Print PC Database





..
Display or Print above information.




4. 
RS232 Connect to Lighting Automation Panel





..
On line with panel for transfer of database to or from panel.





..
Monitor/Control all relays. Software shall show actual relay states, with an optional menu showing how and when the relay state occurred, and when next scheduled to change. Software will automatically prompt to download whenever the system's operating parameters have changed.





..
Simulate all functions.





..
Completely exercise every relay in the system.





..
Show current status of all PSS switches as being ON/OFF/Open




5. 
System Parameters





..
Up to 99 sites may be programmed from a single software package (hard disk limited).





..
Up to 12 different passwords per site. 





..
User defines functions accessible for each password (Document, Program, Initialize, Transfer from PC, Transfer to PC, Control, Simulate/Test)





..
Multisite Enabled/Disable





..
Color Display Enable/Disable





..
Configure software to automatically contact remote sites using a modem.





..
Autotransfer changes in site parameters Enable/Disable.





..
Printer drivers available for the most popular MS-DOS printers.




6.
Other Features





..
F1 key always brings up a context sensitive help screen.





..
F4 key in most screens brings up a list of all possible choices for any prompt. F4 may also be used to show optional relay check list menus when entering multiple relays inside a field.





..
Alt-F1 key programs 26 user defined text macros per site.





..
Alt-F2 key displays all text macros.





..
Alt-F8 key brings up a single page notepad to allow reminder messages.





..
Alt-F9 key bring up a DOS Shell to allow user to execute DOS commands while inside program.





..
Alt-F10 key provides version information for remote site troubleshooting.





..
Copy functions are available to copy typical relay parameters from one relay to another or several other relays.





..
One step menu option to back up all site information to a floppy disk.





..
The 12 global schedules M-X can be reference to a single master or "store" schedule. Each schedule is then described by programming the lights ON a set amount of time either before or after the store opens, and OFF a set amount of time before or after the store closes. This allows a single change in the "store" schedule be take care of all the associated schedules.





..
Software can access Printer Ports LPT1-LPT4, and communicate via COM1-COM4.





..
System software can be upgraded freely via a modem by downloading a file from a Computer Bulletin Board System (BBS).

C. Approved Manufacturers


1.
GE or approved equal.


2.
GE TLC Catalog Numbers



a.
Input/Output Cards





RRDC12



b.
Controller Card





RCC48



c.
Base Software Package





RSOFT‑CM1

OPTIONAL

2.04A - Dataline Communications 

A. System Description


1.
The controllers in each intelligent panel shall be linked over a single dataline. The dataline shall provide a highly reliable communications bus for transferring control and status data to and from the lighting automation panels.


2.
The dataline shall have its own power supply which shall also monitor the dataline for faults and provide expansion slots for one optional telephone override card and two optional global switch cards.

B. Hardware Features


1.
Dataline shall be 18/2 twisted pair (Red = +, Black = ‑) with shield meeting Class 2P. Minimum 1 turn per 3 inches; 50 pf/ft. max.


2.
Max length...4000 ft.


3.
Maximum number of panels on a dataline...500 


4.
The network power supply will be enclosed in a NEMA 1 panel with a hinged lockable door keyed the same as the relay panels.  All wiring terminations will be made on a motherboard.  Replacement of a defective option card will not require removal of wiring. 

C. Approved Manufacturers


1.
GE or equal.


2.
GE TLC Catalog Numbers



a.
Dataline





RDWIRE‑2SP



b.
Power Supply





RDLPWR-1

OPTIONAL (Requires Part 2.02A - Dataline Communications)

2.02B - Global Switch/Annunciator Cards

A.
System Description


1.
The global switch function shall allows a 2 or 3-wire, maintained or momentary, contact dry contact closure to initiate a dataline command to turn ON (OFF) up to 12 Programmable System Switches (or relays) anywhere in the system.  Each such command follows the logic:

...When the input switch is actuated ON (OFF)

...Turn ON (OFF)

...The following group of up to 12 PSS's (or relays)


2.
Each unit shall have an address setting from 01‑99 and 12 physical switch inputs. 


3.
When a global switch input is actuate ON (OFF), the unit will send a command on the dataline consisting of the PSS (Panel#/Input#)  to be controlled and the ON/OFF action desired.  The intelligent panels shall monitor these messages and actuate their associated relays to the appropriate state as determined by the scenario assigned to that system switch.


4.
In addition to transmitting PSS switch commands based on an input, the Global Switch module shall monitor the dataline activity and track the current status of all the PSS switches (or relays) which it controls.  If any PSS within this group is ON, the unit will close a set of dry status contacts.  (There are 12 status contacts per card; each is associated with a Global Switch input.)  These status contacts can be used to light a pilot light or initiate another command.


5.
The RDLPWR-1 accepts two Global Switch/Annunciator cards, each having 12 inputs and associated status contacts.  Additional cards may be added using another.

B. Hardware Features


1.
Plugs into available card slots in RCLOCK or RDLPWR-1 with all wiring 
terminations on the motherboard.


2.
12 independent inputs each supporting 2 or 3-wire inputs.


3.
12 29VAC 1-amp pilot contacts


4.
20/3 standard (or 20/4 pilot) switchleg wiring, 1000 ft. max.

5.
Up to 99 individually addressed global switch cards per system.


6.
User data stored in EEPROM providing 10-year data retention without external power.  

C.
Approved Manufacturer


1.
GE or approved equal.


2. 
GE TLC Catalog Numbers




RGSWT12




RDLPWR-1

OPTIONAL (Requires Part 2.02A - Dataline Communications)

2.02C - Telephone Override

A.
System Description


1.
(Specify up to 9) ____ Telephone Override modules shall be connected to the dataline. Each module will have it's own extension number and associated RJ11 jack.


2.
The phone override module will allow existing Touchtone phones to override any relay or group of relays in the system.

B. Hardware Features


1.
Up to 9 telephone control modules per dataline.


2.
Plugs into available card slots in an RDLPWR-1 with all wiring    terminations on the motherboard.

C.
Approved Manufacturer


1.
GE or approved equal.


2. 
GE TLC Catalog Numbers




RPHONE-1




RPHONE-2




RDLPWR-1

2.03 - Central Programming, Monitoring, and Control Station

A. System Description


1.
A central dataline access port will be supplied to provide central monitoring, programming, and control of all panels as described for a single intelligent panel.


2.
Personal Computer..



OPTION A...Owner Provided



a.
The owner will provide an "IBM-AT or 100% compatible clone" personal computer with minimum 640K memory, minimum 1 floppy disk drive, 20 Mbytes hard disk, EGA monitor, cables, and DOS 5.x.



b.
The Lighting System Manufacturer shall provide the Lighting Control System Operation Software and all system specific accessories required to run the software on the owner's PC.



OPTION B...Laptop (less than 8 panels)


a.
The computer will be at least a 486/33Mhz laptop with LCD super twist display, 3.5" floppy disk drive with a 240 megabyte hard disk.



b.
The computer shall include the lighting control system operating software and DOS 5.x.



OPTION C...Color Desktop


a.
The computer will be at least a 486-class personal computer with a SCVGA color monitor for enhanced color graphics display. The system shall be shipped complete with all memory, cables, and peripheral devices. The complete system shall be factory tested prior to shipment.



b.
The complete system shall include at a minimum:




1.
486DX2/66MHz Personal Computer




2.
SVGA Color monitor




3.
3.5" 1.44 MB floppy disk




4.
540 Megabyte hard disk




5.
8 MB RAM




6.
Lighting controls software and DOS 3.x


3.
(Option) Trends Software:



The system shall include Trends and Relay Runtime Analysis software which will allow the owner to analyze the operation of specific areas and identify those exceeding normal runtimes. Individual relays may be assigned a KWH weighted value or simply analyzed on a runtime basis. In both cases, the relays may be assigned to logical groups and plotted for the last 30 days or 12 months.


4.
(Option) Billing Software:


The system shall provide software allowing the owner to bill or assign costs for excessive (or total) runtime. Individual relays shall be assigned billing rates and daily allowable runtimes. These relays may be grouped by tenant or department.

B. Approved Manufacturers


1.
GE or approved equal.


2.
GE TLC Catalog Numbers



a.
PC to Dataline Interface




RLINK



b.
(Option A) Front End Package




RSOFT-CM1



c.
(Option B) Front End Package




RNOTEBOOK



d.
(Optional) Trends Software




RSOFT‑CMT



e.
(Optional) Billing Software




RSOFT-CMB

OPTIONAL

2.03A - Real time Color Graphics Software

A. System Description


1.
The color graphic workstation shall allow a user to monitor and control the low voltage relays through a color graphic interface. The system will allow the user to create the drawings through a graphic generator provided with the system, or with commercially available software packages supporting the ".PCX" graphic standard. The system will control the relays in a real time environment, i.e. all system changes will be communicated immediately through the color graphic screens.


2.
Up to 6 workstations (with or without graphics) shall be able to communicate with a single system through a dataline access port (RLINK) provided for each workstation. Workstations may be either direct or modem dial up connections.


3.
The color graphic software will complement the existing base system software (RSOFT‑CM1) , and shall utilize the existing system database when displaying relay information.


4.
(Option) The software shall include (specify) ____ color graphic screens created by a factory authorized representative. These screens will provided based on the owner's requested illustrations.

B. Software Features


1.
The system shall be provided with a matrix password table to allow any user access to individual, selectable features.


2.
The software will provide an invisible ceiling grid to allow an operator to define building dimensions, and "snap" lighting fixtures into place. A 24" x 36" clear mylar overlay grid with scaled ceiling grid will be provided with the software to simplify the locating of lighting fixtures. Lighting fixture definitions and locations shall be modified in either the graphic floor plan configuration, or in an on‑line text editor.


3.
Manual control of the relays, or simulation of system wide functions shall be possible by a single button of the mouse.


4.
Programmable "action spots" will allow an operator to pre‑define commonly used manual control functions, or allow operator to jump to other color graphic screens.


5.
System animation will support multi‑ballast control of a fixture representing multi‑level lighting, as well as block automation for control of fans or other "block devices". Animation will also include a "Failure" definition to occur in event of relay failure.


6.
Relay definitions and circuit numbers from the base software will be displayed on screen when requested by the user.


7. 
Relay runtime information will be available for the past 7 days, and will be automatically graphed when requested by the operator.


8.
Software shall support Microsoft Mouse and Epson JX‑80 color printer emulation.


9.
Software shall support IBM EGA, IBM VGA, ATI VGA, Wonder Super VGA modes or any other card that offers an industry standard VESA driver.

C. Approved Manufacturer


1.
GE Total Lighting Control or approved equal.


2. 
GE TLC Catalog Numbers



a.
Software Package




RSOFT‑CMG



b.
Factory provided screens




RSOFT-CMGS

Part 3 - Execution

3.01 - Support Services

A. Service Description


1.
System Startup


Manufacturer shall provide a factory authorized technician to confirm proper installation and operation of all system components.


2.
Training


Manufacturer shall provide factory authorized application engineer to train owner personnel in the operation and programming of the lighting control system.


3.
(Option) Documentation


Manufacturer shall provide system documentation including:




a.
System 1‑line showing all panels, number and type of switches and sensors, dataline, programmable system switches, telephone override modules, and central PC.




b.
Drawings for each panel showing hardware configuration and numbering.




c.
Panel wiring schedules




d.
Typical wiring diagrams for each component.


4.
(Option) Programming


Manufacturer shall provide system programming including:




a.
Wiring documentation




b.
Programmable Panel and System Switch Operation




c.
Telephone Overrides




d. 
Operating Schedules.



These shall be provided on floppy disk compatible with the central PC's Lighting Control Program.


5.
(Option) Extended Warranty


Manufacturer shall provide a (specify) ___ year extended warranty in addition to a required one year warranty for all system components.

