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NEMA Lighting Division

Lamps
Ballasts
Controls
Luminaires
Exit Signs
Solid State Lighting (LEDS)




Strategies to Decrease Lighting
Energy Usage with Controls

 Unpredictable Scheduling (ie, motion, photocell)
* Predictable Scheduling (ie, time)

e Day Light Harvesting

e Load Shedding

 Demand Response



Lighting Control

Light Switch Dimmers

Mechanical Relay

Solid State Relay (triac) Circuit Breakers



Separate Lighting Contr
Relay Panels — Programmable
On-Off Lighting Control Panels

30A (20A tungsten) Contactor prewired 12 circuit Prosys interior
F e atu re S loctricaly hold to a GE relay (8 channels)
Digital Time Clock — Schedule events / Astro / Groupings
Switch Inputs — Low Voltage Switching
Sensor Inputs — Combine with Occupancy or Light Level Sensing



ROCB

A Lighting Control Panel that integrates the relay
function and the controller into the breaker dsition
panel.

Controllable
Breaker

Controller

Power
Supply

Standalone or integrated
via BACnet protocol

Programmingat the Panel can be done with th@ndheld Unit or a Laptop



Unpredictable Scheduling

Vacancy Sensors utilizing Passive IR and Ultrasonic
(Multi-Technology) Minimize “False on” and “False
off” ---- saving 30 to 70% energy usage

Infrared

SQQts crossing motion

)

Ultrasonic ¢

Sees approaching

Motion Sensors

motion best

More Reliable.. Iess disruptive

Use of Program Start Ballasts Highly Recommended.



Daylight Harvesting

Integrate daylighting input with 0-10V output fasrdrol
of dimmable ballasts.

Router enables network
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Each output can control up to 50 dimmable ballasts

Manual override provided through handheld or sofén@ntrol



Ballast Options
for Reducing Lighting Loads

Full Range Dimming 100~5%
0-10V Analog
Powerline Carrier
DALI 0-16V Digital)
Phase Cut

NEW - Stepped Dimming 100% or 60%
2 hot leads/2 switches, switching logic)

NEW - Load Shed Dimming between 100 to 60%



Ballasts - STEPPED DIMMING

High 100% - Low 60% Switching Ballast
INSTANT START CIRCUIT

Allows for frequent switching from high to low, BUT
limited to approx 5 On/Off per day for full lamp li  fe rating

6H, 4H, 3H and 2H Ballasts (New in 2008)
Multi-Volt 120-277V

Applications:
Daylight Harvesting
Scheduled Lighting Scenes
Occupancy & Photocell Sensors
Load Shedding
Demand Response Programs




Stepped
Dimming

Both Switches On = 100%

Switch 1 controls
60%
(*6H 60%)

Switch 1 controls 60%
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Switch 2 controls 60%
(*6H 60 to 100%)

Occupancy Sensor
60 — 100%



Ballasts — Variable DIMMING

Load Shed Variable Dimming High 100% - Low 60%
Ballast

Allows for dimming between 100% to 60%, limited to
approx 5 on/off per day

0-10V controller compatible
6H, 4H, 3H and 2H Ballasts (New in 2008)

Multi-Volt 120-277V

Applications:
Daylight Harvesting
Scheduled Lighting Scenes
Occupancy & Photocell Sensors
Load Shedding
Demand Response Programs




DALI — Digital Addressable Lighting
Interface

Benefits

Energy Savings — Distributed control enable on/aft dimming events
Maintenance — 2 way communication reports on commioiadures
Flexibility — System can adapt to new layouts withi@wiring
Productivity — Enables individual occupant basedim@bn

Areas of Development

Universal Standard
Accessory devices for complete system
Chip design for reduced cost



UC Davis - Bainer Hall — DALI Test
Existing Light Fixtures and Controls

$1,$3 Off Off

Toggle 1 >

Toggle 2 >
On On

$2

dimming >

Lighting Schemes
Rear two rows of troffers controlled by Toggle 1
Front two rows of troffers controlled by Toggle 2

32.5'

(4) troffers on for a/v mode or night lighting; can be turned

completely off by dimming down
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3' x 6" windows with blinds
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UC Davis -
Bainer Hall
Scene Control

Scene Definitions

Scene Description Ligiting Level by Group
0 On G10 on at level TBD
1 Scene 1 G1 off; G2, G3, G4 at 30%
2 Scene 2 G1 on at 100%; G2, G3, G4 at 30%
3 Scene 3 G9 on at 100%; all others off
4 Scene 4 G10 at 50%
13 Warning G10 at 15% (15 seconds)
14 Safety Off G8 at 50%; all others off
15 Off All off

9,12,17,20|50% when "safety off"
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Bainer Hall Demonstrations: Room 1130 & 1132

Lighting Energy Analysis

*Includes 25% credit for occupancy sensors per Title 24 2005

Classroom .
Lighting Lighting Load | % Energy | Power Density
Description (W) Savings (W/ft*)*
T 0
£ © |FullON 1492 - 1.64
o O
Zz =
Off - Safety 21 99% 0.03
= AV 431 71% 0.47
=
S [Note Taking 373 75% 0.41
-
% Study Group 213 86% 0.23
Load Shed 823 45% 0.9




Future Wireless Systems

Wireless Power Controller

A wireless power switch that can control lights
(on/off/dim) and equipment within the facility

* Circuit Breaker, Branch Relay
* Single Fixture?, Single Ballast?

Wireless Router

A communication device that allows the controllers to
communicate with the wireless power controllers.

Internet Software

User friendly web based portal that operates the system
and allows scheduling and control of power controllers
based on various set points.

Wireless Meter Processor

A device that monitors energy usage in “ (15-minute)’ .
windows to make demand savings decisions and capture g
valuable energy data
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QUESTIONS?



