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Before we beginê 

During the Webinar

¸ Attendees will be muted

¸ Please use the chat feature in the 

control panel to submit questions to 

LDL staff

¸ The presenter will pause to address 

questions every ~10 minutes

¸ Please participate in the online polls.

Following the Webinar

¸ Please take the short survey

¸ A recording and the slide deck will be 

posted on LDLôs webpage

¸ Reach out to 

LightingDesignLab@seattle.gov with 

comments or questions.

mailto:LightingDesignLab@seattle.gov
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https://betterbricks.com/solutions/lighting/luminaire-level-lighting-controls
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It takes a villageé

Who We Work With



TECHNOLOGY 
EVALUATION

INFORMATION 
AGGREGATION

TOOLS & 
RESOURCES

EDUCATION & 
TRAINING

LDLôs Four Core Service Areas



Á Lehigh University, B.S.

o Computer Science & Business

Quick Instructor Background

Á Penn State University, Meng.

o Engineering Management

Á Lutron Electronics (PA)

o Systems Support (Commercial & Resi)

o Sr. Project Coordinator ïCommercial 

Inside Sales (Spec to Close)

Á Pearl Street LED Systems (NJ, 

NY, PA)

o Controls & Project Development 

Engineer (Retrofit Market)

Technical Development Supervisor



Learning Objectives

Á Understand and apply NLC hardware 

and features

Á Gain knowledge to ask the right 

questions to implement common control 

strategies in schools

Á Leverage utility resources

Á Navigate financial & operational 

conversations for NLC projects



Enough about meé

Letôs talk about youé

Time for a Quick Pollé



The Why

Á Those smiles

Á Some good olô Learnin!

Á Improving quality of life

Á Enhancing the purpose of the 

space



The How

Leveraging 
Utility 
Incentives

More 
Purposeful, 
Flexible 
Space

Reducing 
Glare and 
Operating 
Hours

Established 
Support 
Structure

Reducing 
Energy Bill



The What



The Odds Have Been Stacked Against NLC



NLCs Today are Smoother and Leverage NEBs

ê and so many more

The Proliferation of FEATURESê 

Color tuning
Energy 

monitoring Cyber security
Demand 

Response

Controls 

Persistence

Even though there is still a long way to goê 



Wireless Protocols with NLC Today

Á Zigbee

Á Bluetooth

Á BLE

Á Enocean

Á Zwave

Á WiFi

Á IEEE 802

Á Proprietary 

Á Others



The Savings Prospects



Emerging Tech Non-Energy Benefit Drivers

*Not in Todayôs 
Scope*



NLC Terms, Control Strategies, and Other Fun Stuff

Whatôs the 
difference between 
NLC and LLLC?



TomAto ïTomAto

Á Advanced Lighting Controls

Á Networked Lighting Controls 

Á Luminaire Level Lighting 

Controls

Á Lighting Controls

Á Controls 

Á Standalone Controls

ALC = NLC

LLLCs are a subset of 
NLC Strategy

General/Umbrella Term

Think about the sensor 
switch, or analog motion 
sensor with a relay.

LLLC

NLC



Control Zone / Channel

Á A Control Zone is a logical grouping 

of luminaires that are controlled 

together.

Á Generally, the more control zones, 

the more flexible the system will be.

Á Poor zoning is the most common 

error in controls.

North Seattle College Allied Health Building



Load Controllers

Á Controls a Zone of Lighting

Á Dimming or Relay

Á 1A-20A

Á Usually 0-10V Flavors for dimming



Zone Controller / Wall Station

Á Line voltage

Á Low voltage remote dimming

Á Networked System

Á Zones or groups

Á Simple to design

Á Easy to understand

Á Users like personal control

Courtesy: Lutron, Leviton, Crestron 



Scene / Preset Control (More Complex Wall Station)

Á Grouping of zones at specific levels

Á More complicated

Á Simply Repeatable

Á May be confusing

Á Consider engraving

Courtesy: Lutron, Leviton, Pharos 



ÅDeliver the target illuminance level

ÅReduce glare

ÅExtend the Life of the fixture

ÅSave as much as 20-30% of the 

energy in a typical system

Lighting professionals specify 

conservative lumen packages

High End Trim or Task Tuning



Motion Sensors -

Occupancy and Vacancy

Á Auto on

Á Auto off

Á May control load

Á Mounting

Á Wall

Á Ceiling

Á Fixture

Á May have some residual angst over 

older systems 



Sensor Types

Courtesy: Wattstopper, Echoflex, Leviton, Steinel

ÅPassive Infrared 

Å Needs line of sight to work

Å Can be wireless -> battery

ÅUltrasonic

Å Does not need line of sight 

to function

Å Only wired -> constant power

ÅDual Tech

Å Little bit of both



Daylight Harvesting

Á Leverage available daylight 

availability 

Á Dim artificial Light

Á Comfort in maintaining 

appropriate light level

Á Reduce Glare

Á Save Energy

Á Commissioning

Á Pair with motion sensors

Á Rows 

Á Calibration

Chemeketa Community College Health Sciences Building

SRG



Timeclock Programming



Load Shed / Demand Response

Á The ability to reduce 

lighting load by a set 

amount when signaled 

to do so by others.

Á Most NLC Systems 

have a DR/ADR setting  



Critical NLC Strategies Compounded

Personal Control

Demand Response



Where do Savings Come From?

Å Converting to LEDs

Å Reduces Wattage

Å About 50%-75% reduction

Å Adding NLC/LLLC Systems

Å Reduces Operating Hours

Å 8760 hours in a year

Å About 50%-75% reduction

https://www.seattle.gov/light/rates/summary.asp


Á Luminaire Level Lighting Control

Á Individually Addressable

Á Integrated occupancy and daylight 

sensors

Á Continuous dimming

Á Networkable

Á Benefits 

Á Less Components

Á Labor Savings

Á Simple Configuration

Á Future Expandability

Á Reconfigurable BONUS: Automatically Meets Code

Did You Knowé NLC & LLLC

1 : 

Many

1 : 1

NLC LLLC



2018 Washington State & Seattle Comm Energy Code*

2.1: Occupancy, Vacancy, Dimming

2.2: Daylight Harvesting, Dimming

2.3: Networkable

2: Individually Addressable



How These LLL Control Methods Work Together

At the room level ïOpen Office

7:00am

Initial walk-in

Lights on to 

background or 

daylight level

9:00am

Half Occupied

Lights brighter 

on occupied 

desks, not on 

vacant spaces

5:00pm

Leaving

Lights go to set 

level as people 

leave, brighter 

if occupied

7:00pm

Vacant Space

Lights go off

Images Courtesy of Signify



Poll: What is your take on LLLC Technology?



Pause for Questions



Before Getting These Project Started



Relatively Nearby Regional Resources

Á In field / Development Support:

Á SCL Energy Specific Questions:

Á Best Practices, Mockup, Tools, 

Resources, Network

Á Your Utility

Á Lighting Design Lab

Á Integrated Design Lab

Á Trade Ally Network NW

Á Many Others!



Lighting Audit: Make a First Impression

Á Attend LDL Audit & Retrofit 

Class ;)

Á Benchmark Existing Conditions

Á Estimate Energy, Labor, 

Rebate Savings

Á Propose Multiple Solutions, 

Model kWh Savings

Á Lead to Life Cycle Analysis and 

Non-Energy Benefits

Á Tell a Story from Audit to 

Proposal

file://SCLSHARED/SCLSHARED/ORG/CES/Groups/Tech Service/LDL/LDL_Education & Training/LDL_Class Instruction/Classes/2019/108 Promoting Efficiency/Slide Deck/Images/Audit/BOM_19 Univ_Smart Lamps Pilot rev3.xlsx


Not ñValueò and not ñEngineeringò 

Á Removes hardware / features 

last minute to reduce cost

Á Other Building contractors up-

sell

ÁEC typically down-sell

Á True value engineering ñaddsò 

to up-front cost to reduce life-

cycle cost



Cybersecurity Considerations

Á Get IT involved ASAP!

Á Smart lighting may be a 

gateway to attack just like other 

building systems.

Á Becoming a greater issue & 

consideration.

Á Recommend having system-

specific network

Á Design Lights Consortium

Á DLC NLC QPL

Á UL-2900

Design Lights Consortium


DLC NLC QPL

Á Most utility programs require 

systems to be recognized by 

the DLC QPL List

Á https://www.designlights.org/lig

hting-controls/

Á Download the QPL Excel File

Courtesy: DLC



Understand Code Requirements

Á When does Code Apply?

Á LDL 2018 Code Update!

Á LPD pushes LED Savings

Á Control Implementation 

Requirements 

Á Motion Control

Á Daylight

Á Lighting Reduction (Dimming)

Á Local Control

Á Time Clock Control

Á kWh Savings 10% below Code 

Impact Incentive



Implementers ïLeverage Partnerôs Procedural Efficiency

Á Quoting tools

Á Project Development tools

Á One lines with Packaging

Á Room Packaging

Á Pre-Pairing

Á Pre-Commissioning

Manufacturers

Global 
Industry 

Knowledge

Technical 
Advisory

Territory Rep

Regional 
Operational 
Knowledge

Local 
Coordination

Image by Lutron

https://www.lutron.com/en-US/Pages/PromoPages/quickestimatedesignassistant.aspx


Benefits of plugging in to your Territory Utility

Á Investment on innovation and 

energy efficiency 

Á Customer and technical 

support on specific projects

Á Or access to resources for these

Á Access to tools and resources

Á Access to programming 



Program Design Considerations: Savings & Incentives

Regional Technical Forums: Non-

Residential Lighting Retrofits protocolExample of prescriptive savings in               

City Lightõs lighting program

Space Use 

Type

Networked 

Lighting 

Controls

Luminaire 

Level Lighting 

Controls

Break Room 40% 50%

Classroom 25% 25%

Hallway 40% 50%

Lobby 40% 50%

The Loo 40% 50%

Warehouse 40% 50%

And so on and so forthê 

1. Arranged or existing 

for the present, possible 

to be changed later

Simplify Approach:

Å prescriptive savings

Å prescriptive incentives

Right -Sized Incentive

Å $50-75 incentive bonus ð

In addition to performance savings!

https://rtf.nwcouncil.org/standard-protocol/non-residential-lighting-retrofits


City Light NLC $50/Fixture 2020 Requirements

Á DLC NLC QPL System

Á Programmed HET, Occupancy, 

Daylight Harvesting

Á Min (2) Zones per 300sqft

Á Pre-Install

Á SOO

Á Floor Plan

Á Post-Install

Á As Builts

Á Site Visit

Á TLEDs

Á Fixtures under 20W

Á HET under 20W = prorated $50 

incentive

https://energysolutions.seattle.gov/wp-content/uploads/Commercial_Industrial-Retrofit-Program-Requirements.pdf
https://energysolutions.seattle.gov/wp-content/uploads/Commercial_Industrial-Retrofit-Program-Requirements.pdf
https://energysolutions.seattle.gov/wp-content/uploads/Commercial_Industrial-Retrofit-Program-Requirements.pdf


Select all benefits of a Lighting Audit



Pause for Questions



Light & Health 101



Tunable White, Circadian Lighting

Á Specific color tuning adjusting 

the correlated color 

temperature / SPD along the 

black body radiator curve.

Á Meant to affect mood or 

alertness.

Á Circadian lighting

Á Light & health ongoing 

research



Key Light Stimulus Variables for Circadian Entrainment

Á Circadian Entrainment

Á Intensity

ÁDistribution

ÁSpectral Power Distribution

ÁDuration ïDose

ÁTiming

ÁPhotobiological History



Intensity

Á How much light is 

incident on the eye

Á Lux 

Á Typically measure at 

seated eye height for 

most environments

St Johnôs Hospital



Distribution

Á Direction of light matters

Á 90 degrees from nadir and 

higher

Á Think about blues sky light

Cook Hospital



Spectral Power Distribution

Á What wavelengths 

are present in the 

light source

Á Heavy reliance on 

blue wavelengths

Á Research is showing 

this may not be as 

important as thought

Á Non-visual 

photoreceptors 

(ipRGC) benefit from 

SPD



Duration - Dose

Á How long are you subjected to 

the light stimulus?

Á At what intensity was the light 

stimulus?

Á Both matter

Courtesy of Signify



Timing

Á What time are you subjected to 

the stimulus?

Á Resetting the circadian clock at 

5:30 pm may not be the best 

choice for day active workers.

Á What about for students?

Á ~8am ï~3pm



Photobiological History

Á The patterns of light exposure 

during the day and over time 

matter

Á Intensity ranges may be critical 

over time

Á How does this effect shift 

workers?



Tunable White in Classrooms ïPNNL & DOE 2018-2019 Study

Á Study Conclusions

Á Dimming was a primary benefit, 

CCT tunability was secondary

Á Observed 26% to 57% Energy 

Savings

Á Effective cues for scholastic 

activities and positive behavior 

impact

Á Improved working conditions 

and learning environment for 

teachers and students

https://www.energy.gov/sites/prod/files/2019/05/f62/2018_folsom_classroom-tunable%20lighting_0.pdf
https://www.energy.gov/sites/prod/files/2019/05/f62/2018_folsom_classroom-tunable%20lighting_0.pdf


Lighting Controls to the Rescue

Á Intensity

Á Distribution

Á Spectral Power Distribution

Á Duration ïDose

Á Timing

Á Photobiological History

Á If only we had a convenient 

means of manipulating most of 

these variablesé.

Courtesy: Signify, Eaton



Select variables that affect Circadian Entrainment



Pause for Questions



NLC Implementation & Applications



Stairwells and Corridors and Garages

Á Each space shall have one or 

more Load Controller and 

Sensor

Á Automatically reduce lighting 

power by not less than 50% 

when vacant for 15 minutes (30 

for Garagesé or refer to code) 

Á Restore lighting to full or a 

higher level (50%+) when 

occupants enter the stairway. 



Stairwells and Bi-Level Dimming

NLC + LLLC 
Approaches

Separate Corner Mount 
Sensors



Corridors

LLLC Benefits in L-Shapes!

Å Some hallway sensors can 
have coverage beam of 
1500 ft

Å Hi-Low

Å Manual control optional


