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Please download and install the f~

slido Slido app on all computers you use Y\ o]

Join at slido.com
#7032895

Start presenting to display the joining instructions on this slide.



Webinar Procedures

AAII attendees are on mute

/86 _ _ _ [ Look for the Questions
ubmit questions at any time icon in the top menu bar

Al'he webinar is being recorded

APIease take the afterclass [ Chat icon 8 disabled

Survey! except for admin

Join at slido.com
# 7032895 passcode: vmzdqq




What I s This oLighting De:

ﬁeeattle City Light's go-to resource for lighting
and lighting controls since 1989 6 30+ years

AEormed by BPA and NW utilities to il
education needs for the transforming market

ﬁNow expanded to include resources that
support whole buildings

ﬁBeing rebranded!
..!'-;_I. [=]

Join at slido.com
# 7032895 passcode: vmzdgqg
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Please download and install the f~

slido Slido app on all computers you use Y\ o]

What's your job title?

Start presenting to display the poll results on this slide.



Please download and install the f~

slido Slido app on all computers you use Y\ o]

Where do you do most of
your work?

Start presenting to display the poll results on this slide.



Upcoming Events

Day

2021 Energy Code Update Serie Alterations ThuMay 15 10:00-11:30 a.m.
PassiveFirst Designd Core Concepts and Benefits for Every Building ~ Thu Jun 12 10:00-11:00 a.m.
City Lightos Distributed I nterco TBD TBD

Day

Seattle City Light Trade Ally Office Hours Fri May 16 9:00 a.m.

Stay up-to-date at LightingDesignLab.com and by subscribing to our newsletter.



http://../Marketing/Templates/LightingDesignLab.com
https://lp.constantcontactpages.com/su/DEVelVm
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Unlock HVAC Energy Savings and Save Money
by Integrating Lighting Controls

Levin Nock
Senior Technical Manager
Tuesday May 6, 2025




GoToWebinar Logistics

Questions Pane about contents Chat Pane for technical difficulties
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What is the DLC?

ANon -profit

ALists of high -quality
energy -efficient
lighting products
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The DLC Is
supported by 65
Member programs
throughout the U.S.
and Canada.
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Agenda

Introduction and Context
Explore the DLC Integration Toolkit
Standardized Digital Protocols for NLC

Conclusion

1.
2.
3.
4.
.

Questions and Answers
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Efficient LED baseline

Slow NLC uptake
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Powered, Networked, Ubiquitous Occupancy Sensors

| ., Energy - Quality - Controna..
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NLC Occupancy Sensors
can inform HVAC controls
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NLC Occupancy Sensors
can inform HVAC controls for

Occupied Standby Mode

Energy - Quality - Controllability=
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Energy use in commercial buildings in 2018
Lighting 10%
HVAC 52%
Other 38%

%Lighting

CBECS (Commercial Buildings Energy Consumption Survey), US EIA, 2022
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In suitable buildings, lighting retrofits
with NLC -HVAC integration save over 20%
of the whole building energy load.

Deep Savings
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Rebates
Incentives

Lower Energy Bllls
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Large Buildings
Digital Now
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50% of commercial square footage,
6% of buildings

Smaller Buildings
Analog Now, Digital Soon
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50% of commercial square footage,
94% of buildings
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Building Automation

Security

HVACO—l
Lighting Q=

Shading O—l 6

Etc.

Energy - Quality - Controllability=

AcCcess
? I O Control

Fire Protection

Elevators
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NLC-HVAC integration
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HEARD AT THE SUMMIT

66

People aren’t asking for
Integration, they are asking

for positive outcomes,
efficiency, and systems that
work together.
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Definitions

Energy - Quality - Controllability=

26



Defi ne 3Networked Lightin

*\/—\

>

z

: 0 =,
!_,' - ‘ Energy - Quality - Controllability=

27



Defi ne 3Networked Lightin
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LLLC = sensors on every luminaire
(Luminaire Level Lighting Control)
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LLLC Is a kind of NLC
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NLC can be
on the Internet
or not
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Some NLCs access the Internet occasionally
through a phone

ﬁD
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Agenda

Introduction and Context
Explore the DLC Integration Toolkit
Standardized Digital Protocols for NLC

Conclusion

1.
2.
3.
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Questions and Answers




TOOLKIT

< =2 € % designlights.org/lighting -hvac-integration/

FIND PRODUCTS» ABOUTUS:. OURWORK: RESOURCES:. NEWS&EVENTS:. JOINUS:

Lighting
Integration

with Building
Systems

Energy - Quality - Controllabilitys 34



Toolkit Goals

These tools will help you

\l’
.

v

Choose appropriate
projects

Energy - Quality - Controllability=
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Collaborate
better

@
—

Save energy
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Presentation Goals

Toolkit Introduction

| -E $"~
S

Energy - Quality - Controllabilitys

Suggest changes:

Info@designlights.org
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Toolkit Files

Handbook

Decision Tree PDF

Case Studies Excel

Responsibility Matrix Editable Excel

Project Template Editable Word

/N
e Energy - Quality - Controllabilitys
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NLC-HVAC

Integration Handbook

February 6, 2025

Handbook Contents

ConNtents. .. 2
Executive Summary.....oo i 3
Background ........coovuiiiii e 4
Benefits of NLC-HVAC Integration ........cccovvvevvennnnnnn. 5
Definitions and Terminology.......cc..cceivveiivineiinnnnnn. 5
Introduction to NLC......ccvvviiiiiiiiceeeeeeee e, 10
Introduction to HVAC Occupied Standby Mode ..... 13
Introduction to BAS/BMS ..o 15
Best Practices for Successful Integration................. 17
REfErE&NCES covveeieeeeee e 21
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NLC-HVAC Integration Decision Tree Diagram

-

Topic r.
D e Ci S i O n Is the owner interested in innovative energy-saving ideas such as NLC-HVAC Integration?
1 Yes Mavbhe Ask more questions and
Tre e l engage the broader team. [
No

D i ag r arn Does the building have a Variable Occupancy Pattern?
N Integration is unlikely to deliver
_ Yes /\ o g Y

« significant energy savings due to the —--.
i consistent occupancy pattern.

Do HVAC zone boundaries align well with NLC zone boundaries?

3 P Yes/‘r\ No .

Does the HVAC system support VAV (Variable Air Volume)?

4 Yes /\ No

o
k

v

hd
Could the project include HVAC system redesign,
to align HVAC-NLC zones and/or support VAV?

i e
h

Does the building have a Building Automation System (BAS) in place?

6 f Yes}\ No >

Recommend lighting with NLC, integrated with the BAS Explore Contact Closure Integration to
7 to support Occupied Standby Mode. support Occupied Standby Mode.
—T
L
e . .
| I Energy - Quality - Controllabilitys




NLC-HVAC Integration Decision Tree Diagram
Topic fi

l Is the owner i ini i gy ing ideas such as NLC-HVAC Integration? ‘

A Detall Page for Each Topic

Topic 1: Is the Owner interested in innovative energy-saving ideas
such as NLC-HVAC Integration?

Issues to Explare:
« The awner may not know about t}
advise. Engage with broader tean]
Clarifying Questions:
* Isthere economic value?
s there energy efficiency
Are equity-based incent

1 the building subject now
value and might even invol

+ Isthere integration value?
Are there cade or standart
s there corporate standar

« How long will this building be o
stop, unless the building is being

Topic 2: Does the building have a Variable Occupancy Pattern?

* lssues to Explore:

« Clarifying Questions:

The building owner may not know|
engineering team to ask dlerifying

Haw predictable s the sccupancy
from day to day? And, are same o

Ifthe occupancy pattern Is predicy
lower cost than c<cupancy-based
To rely on scheduling instead of of
schedules as needed over time? 1
lighting, to aveid the need far dug]
changes s unlikely, proceedt with
become cbsolete.

W the bullding has a Variable Oceu)
ather words, are one or more HVA
the HVAC energy savings from oce]

DLE NLC

Topic 3: Do HVAC Zone boundaries align well with NLC Zone boundaries?

Issues to Explore:

« Lighting zones are often smaller tH
cach HVAC zone [making integrati
integration more difficult)?

This s typically a question handled
overlap with the electriealfiighting

Clarifying Questions:

If the Ughting and HVAC zones dor
auerlap issues? I yes, proceed, Ca

Does the HVAC system have Its.

I you're wondering how well the
and HVAC Systems: Improving bul

IE HLC

Topic 4: Does the HVAC system support VAV (Variable Air Volume)?

Does the building have a Variable Occupancy Pattern? ‘

2 Yes No

Ask more questions and
engage the broader team.

Integration is unlikely to deliver
significant energy savings due to the

-«

3 Yes No

Do HVAC zone boundaries align well with NLC zone boundaries?

consistent occupancy pattern.

Yes No

Does the HVAC system support VAV (Variable Air Volume)?

.

Could the project include HVAC system redesign,
to align HVAC-NLC zones and/or support VAV?

Yes/\ No

l

Explore Contact Closure Integration to
support Occupied Standby Mode.

Issues to explore

This question matters to everyane,
integration project wil probably n
below.

Background:

Variable Air Volume describes at,
depending on how much ventilati
called a VAV box that sttaches to
according ta the control signal for
Occupied Standby Mode well, bec]
Increase it when a space Is occuph

An alternative 102 VAV system is

‘ Energy - Quality - Controllabilitys

change speed. CAV systems are ¢
save 3 lttle energy, but not much
with upgrades from CAV to VAV.

Topic 5: Could the project include HVAC system redesign,
to align HVAC-NLC zones and/or support VAV?

Issues to Explore:

For & new HVAC design and new H
system; but the new HVAC system|

Multiple case studies of successful
HVAL components to support VA

New HVAC systems such as minl-s
systems.

+ When a new HVAC system and ne
naming conventions and zoning

Clarifying Questions:

* What s the projected end-of-Ife
the value of the energy savings fro

replacement?

What energy efficiency rebates an

What penalty fees, bullding marke|

DI NIC

Topic 6: Does the building have a Building Automation System (BAS)

in place, or already planned?

+ lssues to Explore:
*  For retrofit construction, ask the

For new construction, ask the ME[

* Clarifying Questions:
Does the building already have 8
add a new BAS and connect It to ]
BAS; but the new BAS can potenti

« Can the HVAC system be program|
from the NLC system?

* Does the lighting vendor support

ILC L

Topic 7: Recommend integration to support Occupied Standby Mode,
using BAS or Contact Closure.

Issues to Explore:

To proceed with NLC-HVAC integration, see the “DLC NLE-HVAC Controls Integration Taolkit: Handbook” for Best
Practices.

See also the “DLC NLC-HVAC Controls Integration Toolkit: Case Studies” for Lessons Learned, especially from
tegration projects that share their building type and/or ather characteristics with your own project.

When NLC-HVAC i a BAS, it is often pl by Contact Closure, where
a wire delivers an anslog signal fram an occupancy sensor o NLC system 10 an HVAC VA bor or thermestat. Each
signal uses its own uniquely placed wire.

Hew technology for digital plug-and-play NLC-HVAC integration In small commercial spaces is becoming available,
suchas that support WiFi or Bluetooth mesh with c 2 ybersecurity.

Clarifying Questions:

+ I an integration contractor available, who can provide the required integration?

* Integration requires a certain amount of fixed overhead investment, regardless of the project size. Therefore,
Integration tends to be more readily feasible In large spaces, where fled project costs can be amortized over a

large area. For & small space, are there extenuating circumstances such as high energy intensity, extremely
i i i i r i that will make

integration feasible for your project?

DLE NLCH

40



Lighting Zones
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Lighting Zones
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Case Studies
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Case Study Column Headings

Building Type Lessons Learned

City Project Controls

State HVAC Type

Country Occupancy/HVAC Schedu
Project Size (sgft) Energy Saved

Building Characteristics Payback (Years)

NC, MR, Retrofit (New Construction, Major Renovation, RetUtility Incentives

Systems Integrated Project Date

Integration Purpose Publish Date

Summary Source Website

Project Decision Drivers/Objectives Additional Website

Energy - Quality - Controllability= 44



A B C D E F G H I
Building ] Stat C R Project Size S teristi NC, MR, Systems Integration
ate oun uildin aracteristics
1 WEE [~ | [ - | v B o) B g Bl Retrofit |l Integrated [fll Purpose
- One story building N
ew
Retail Durham NC USA 25,000 - 19,000 sqgft retail; . NLC, HVAC Scheduling
] construction
- 6,000 sqft office/warehouse
2
) New York High rise office in midtown Major PoE LLLC,
Office ] NY LUSA 42,000 o i loT
City Manhattan built in 1970's renovation HVAC, loT
3
- 164 guest rooms .
Major PoE LLLC,
Hotel Fort Worth TX USA 164,000 |- 16 floors . loT
. . o renovation HVAC, loT
- Historic 1929 building
a4
45
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Case Study Columns, Middle Section

Project Decision

Lessons Learned/Challenges

Project Controls

- A new Crate&Barrel store was built with an integrated
BACnet control system designed for easy scheduling of

store lighting and HVAC, including approximately 1,000
track lights and 120 tons of cooling

Drivers/Objectives

- Customer and employee comfort
- Area must be well-lit; HVAC has high heat load

- Previous stores used separate control systems for

lighting and HVAC, cumbersome and expensive

- BACnet controls on all lighting and HVAC equipment. 29 devices and
2,715 points, including lighting zones, rooftop units, fans, gas-fired
heater, wireless space temperature sensors, CO2 sensors

- User-friendly web interface for seamless scheduling of lighting and
HWYAC systems

- BAChet kWh meter

- The Penn 1 Plaza 1970's highrise office building in
midtown Manhattan was renovated into a smart office
building with fully interconnected subsystems using
Power over Ethernet (PoE) technology

- Dramatically improved workplace comfort, flexibility,
and sustainahbility

- Attract and retain talent

- Advance net-zero sustainability goals

- Achieve actionable data and insights across
systems

- Demonstrate ecosystem of PoE products

- Power over Ethernet (PoE) control uses a single interface to
optimize air quality, thermal comfort, daylighting, power
consumption, cost, carbon footprint, etc.

- Integrated building systems and data sources include lighting,
HVAC, automated window shades, smart cameras, weather tracking,
touchscreens, voice consoles; air temperature, humidity, quality

- An Art Deco landmark office building was renovated
into & DC-powered 164-room luxury hotel smart building
- Low voltage DC (Direct Current) Power over Ethernet
[PoE) devices throughout guest rooms and common
areas

- High voltage DC power serves network switches

- U924 lithium ion battery system for enhanced energy
management, reliability and backup power, instead of
diesel generator

- Historic preservation

- Reduce carbon footprint

- Lower electrical consumption

- Connected building with marketable high-tech
features

- Repurposing clder buildings into hotels can be cost effective and
environmentally sound

- Each PoE device is networked with its own IP address, enabling individual
device control and monitoring to manage building energy consumption

- Dedicated IT staff assists in operation and maintenance of the PoE and DC
systems

- BOC and PoE for lighting, heating and cocling provided ease, affordability,
and sustainability

- PoE devices in guestrooms include LED lighting, motorized window
treatments, electric smart mirror, digital shower system, minibar,
occcupancy sensors, smart door lock, IP phones

- PoE devices in common areas include LED lighting, Wi-Fi access
points, security cameras, hotel sound system speakers

Energy - Quality - Controllability=
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Case Study Columns, Final Section

Occupancy/

HVAC Type HVAC

-5nher.|u|e -

Energy Saved

Payback

Utility

Project Publish

- (Years) - Innen‘tivu Date - Date -

Source Website

Additional
Website

- Seven Roof-top Units - The control system and lighting re-
- Three Exhaust Fans design reduced energy usage from 12 https:/ f'www carrier.com/com
- 1 Gas-fired Unit Heater W/t in previous stores to 6 W/t in 5010 2022 mercial/en/us/literature/case
(warehouse) this store. studies/retail/crate-and-
- Provides 120 tons of - HVAC costs are 70% lower compared barrel/
cooling to earlier stores.
- Reduced lighting consumption and h?EE:;"I_I"JII'L;IJ{'E EEE'EEIT.;E;ENLI
- Near- z/solutions/collateral/enterpr
- 78,500 costs by 50% or mDrE_ ) immediate 2022 2022 ize-networks/dna-
occupants - Reduced HVAC and lighting system . -
i RO spaces/cisco-pennl-case-
use, power consumption, and cost study.html?oid=csyswit025726
- Benchmarked energy use with ENERGY
] ] STAR Portfolic Manager
-ariable Refrigerant (5/2021-4/2022).
Flow (VRF) duct_less he_at - ENERGY STAR score of 70, twenty https:/ farenw. mncee.org/power
pl_'lml? s'gs:tem with split points above the median for hotels. 20149 2022 over-ethernet-poe-
ﬁlj::;:?zl::a?sla:;:h - Weather-normalized site EUI: 53.0 technologies-hotels
c:'lller cooling : kBtu/ft.
- Median site EUI for hotels (CBECS):
§3.0 kBtu,/ft2, saving 10.0 kBtu/ft.

Energy - Quality - Controllability=

a7



NN |
NN - DT 2L ErEREy XER Ry SL

Case Study Building Types T

——

SeEEeaE: :
AHealthcare n — AN
o0 |o |00
AHigher Education . oo)a(lalon
alalatats

AHotel =

U
AIndustrial
AK-12 Education =1°=
AOffice s s
ARetall e

Energy - Quality - Controllability= 48




1

R IENR ST 1N

=
5

A
NLC-HVAC Integration Responsi

Lighting System
Luminaire Selection and Fixture Layout
Luminaire Control Integration
Luminaire Power Requirements

Lighting Control System
CIN and 500
Lighting Control Zones
Device Layout & Quantities

2 HVAC System

HVAC Selection and VAV/Duct Layout

HVAC Control Integration

HVAC System Power Requirements
HVAC Control System

CIN and SO0

HVAC Control Zones

HVAC Control Device Layout & Quantities
Technology Infrastructure (IT, OT)

Infrastructure & Connectivity for Connected Control Systems

Cyber Security Coordination

Control System Network Requirements
Commissioning and Integration Process

Owner's Project Requirements

Control System Programming

Verification Commissioning

Energy Efficiency Incentives

Training

On-site, Commissioning (During Construction)

On-going Testing (During Operations)

] K L M N O X Y Z AA AB
Design/Specify Procure Operations
g |=|B|8 Y |=|5|8 g E
- B E g E
= | 5 ==l |=F o566 - E BlEIGl=lz|=Fle|z]|e]|n|=F
BlE-|g|e|gleg |S)2|2|2|slgg |2|2|2|2|Blzgc|2|E|E|za,
HEIE R EEIEE ZlE|E|=2|E|E 5 SIE|E|2|=|2 222|535 |E|E Z|cauipment vendors vary based on task
Zizlalo|5le|28|6|E2|2|2|E128|0|5/21212|2|282|5(2|2]125
HEEHEHEE BRI SR B HE  BHHEEE
5 glglel= =l = HEIFIEEEE: BEIFRE HE e @ | & | &fmhe nic-Hvac integration Handbook has a
212|222 |2|GE2|2(2(5|e|2|022(5(8|8 2|a|Es2|e|B|E |G 5freterences section with information about
EIZ|2|2|E|2)8n%|2)2|c|B|E|1E=|2|2|2|E|5|82|E|5|5|2,
512|5|E|5|8 & E B E 2|3 g E 5|2 El2[3 & S5|E|35 |5 |3 Elthe documents listed below.
9187 |E|2|g|gg SIS 2| |E < Slz|E|2|2|52g|2|2|=|E
o & HEIEE eI ENEIFEFIREI R =™ 3
of |=|2|E 5 =5 |& 5 3|
€ € R C C C A C R I c C AlC R I € ¢ A I AR 1
C €C R € C C A C R 1 c C A c C I R C A R A|C I
R € € € C A C R 1 c C A € R 1 c C A C A|R 1
cC € R 1 c A C R 1 c C A c C 1 R C A C R A 1 1 Refer to ANSI/IES LP-16-22.
c ¢ R I C A C R I c C AlcC C I R € A|C R A1 1
C € R 1 cC C A C R 1 cC C A C R 1 c C A 1 C A|R 1
C R C C C C A c 1 R 1 c C A c 1 R 1 c C A 1 AlR 1
C R C C C C A c 1 R 1 c C A c 1 c 1 R C A R A|C 1
C R C C C A c 1 R I € C AlJC I R I € C A C AR 1
C R C C C A C 1 1 c C A c 1 C 1 R C A C R A C 1 Refer to ASHRAE Guideline 36-2021.
C R C C C A c 1 1 c C A c 1 c 1 R C A C R A C 1
C R CCCC A c 1 I c C AJC I R I C C A I € A R 1
€ € € R C A C I I R C C A €C € C R C C A 1 AlR C
1 1 1 1 R A C 1 1 1 R C A c 1 1 C R C A 1 R A|C € |Refer to DLC NLC5.1 Technical Requirements.
1 1 1 1 R C A c 1 1 1 R C A c 1 1 cC R C A 1 R A|C c
R R R A 1
c € € C 1 R C c
€C € c € C R c Refer to ANSI/IES LP-8-20.
R R C c C A R R A C R
€ € ¢ 1 R C 1 c C R <
€ € ¢ 1 R C C I R < € |Refer to ANSI/IES LP-8-20.
C R C € _|Refer to ANSI/IES LP-8-20.
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The project team shall list all the performance outcomes for the individual project inder procurement.

The contractor described in this section shall perform the role of the Master Systems Integrator (MSI).
Durinz the procursment process, the project feam shzll idemtify the sub-contracter to perform this
spacification and ensure the Dindsion 25 rasponsibilities are achisved. Tha W8I is contracted to provide the
DIV 25 specification requirements and manage all cross-domam coordination.

PART 1- GENERAL

11 SUMMARY
A Bection mcludes

Gensral and techmical requirements for Wetworked Lighting Contrel mfegration with Building
Antomation System.

B.  Bcope

1. Procuremsnt and installation of integrated systems shall follow Related Sections
spacifications mcluding labor and materials. Include all components not specifically
indicated or specified, but necessary to make the system fimetion within the intent of the
spacification.

Commmumication natwork trpe may vary, based on the system dazign. MSI shall coordinate
comrmmication protocol raquirements for integration. In thiz scope, integration refers to
the WLC and the HVAC system and may include dirsct controller to controller, controller
to supervizory comiroller and ase versa, and confroller to BMS front end user interface
software all nsing a standard open communications protoco] such as BAChet.

=]

3. MBSI shall lead the effort to integrate the Lightmz, HVAC and BMS Systems. Effort
include: developing the intsgration plan, facilitatmg commumication protocol mestings,
tracking and followe theoush wath requests for vendor-spectfic information

4. 31 shall coordmate with Owner's IT department for softwars on-boardimg, network
infrastructure raquirements, natwork deployment and management, cybersecurity policias
and requirements, and related OT/IT coordmation requiraments fo accommeodate project
schadula.

C.  Related Sections
1. Division 23

I, Division 26

11 ACRONYMS

A ANEIL
B. AFI

American National Standards Institate
Application Programmable Interface

49
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Suggest changes to
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Agenda

Introduction and Context
Explore the DLC Integration Toolkit
Standardized Digital Protocols for NLC

Conclusion

1.
2.
3.
4.
.

Questions and Answers




Standardized, Certified Digital Protocols for NLC

1. DALI Alliance
2. Bluetooth® NLC
3. DLCAs 1|1 st of NL C

Energy - Quality - Controllability=
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0-10V Analog Performance is Unreliable

120

100 +

U.S. DEPARTMENT OF

ENERGY

Office of
ENERGY EFFICIENCY &

RENEWABLE ENERGY The Energy and Operational
Impacts of Using 0-10V Control

0o
(=]

for LED Streetlights

iy
(=}

Relative driver output power (%)
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o

December 2023

Control Signal (V)

Figure 7. LED driver dimming curves, based on relative driver output power, as calculated from the rated driver efficiency.
Horizontal threshold lines are highlighted at 10%, 30%, and 100% of rated maximum input power, and a thick red line
shows an “expected” linear dimming curve. Two curves for L-12 (dark green, solid and dashed) show the response based
P N N L_3 29 49 on rated efficiency data found in two different manufacturer documents.

https://www.pnnl.gov/publications/energy  -and-operational -impacts -using-0-10v-control -led -streetlights
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https://www.pnnl.gov/publications/energy-and-operational-impacts-using-0-10v-control-led-streetlights

Standardized Digital Data: DALI Alliance @
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Wired network Wired network Wireless network
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Standardized Digital Data:
Bluetooth ® Networked Lighting Control (NLC)

Bluetooth® LE
(2010)
Layer
Device Proprietary Device Profiles
- Communication Proprietary Mesh

ECONOMIES
OF SCALE



Standardized Digital Data:
Bluetooth ® Networked Lighting Control (NLC)

Bluetooth® LE Bluetooth® Mesh
(2010) (2017)
Layer
Device Proprietary Device Profiles Proprietary Device Profiles
! Communication | Proprietary MeSh
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Standardized Digital Data:
Bluetooth ® Networked Lighting Control (NLC)

Layer

Device

Communication

Radio

Bluetooth?® LE
(2010)

Proprietary Device Profiles

Proprietary Mesh

Bluetooth® Low Energy (LE)

Bluetooth® Mesh
(2017)

Proprietary Device Profiles

Bluetooth® Low Energy (LE)

Bluetooth® Mesh

Bluetooth® NLC
(2023)

Bluetooth® NLC Device Profiles

Bluetooth® Mesh

Bluetooth® Low Energy (LE)

ECONOMIES
OF SCALE

FASTER
INNOVATION

GLOBAL
INTEROPERABILITY




Bluetooth ® NLC < HVAC Integration Options

6 Large buildings / buildings with BAS
6 Bluetooth NLC to BACnet gateway

5 Small buildings / buildings without BAS =
6 Bluetooth T enabled thermostats 0
9 Direct communication between NLC
sensors and thermostats
!

/" E
! L . Z /
| / N . — .
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Standardized Data:
DLCAs | 1 st of Networked L1 gh

NLC system capabilities relevant to integration

f Networking of Luminaires and Devices
f Occupancy Sensing

f Cybersecurity

f Remote Diagnostics

f External Systems Integration

61
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Standardized Data:
DLCAs | 1 st of Networked L1 gh

. .- FIND PRODUCTS BOUTUS . OURWORK:. RESOURCES:. MNEWSE&EVENTS:. JOINUS. Q &

_ ) Tips for Searching the QPLs
Search the DLC Qualified Products Lists (QFLs) to find
verified, high performing LED lighting, horticultural How-to: Save/Download QPL Searches
LEDs, and control systems that save energy and meet

" Contact DLC
your specific needs.

)

\
k\Illl
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25 gpl.designlights.org/qpl/networked-lighting-controls

—_t Levin Nock
B == FIND PRODUCTS . ABOUTUS. OURWORK. RESOURCES. NEWS&EVENTS. JOINUs. Q (&  ‘S/mhec
v T Log Out
Home / DLC Qualified Product Lists / Networked Lighting Controls
You have 0 saved ite
ouhave § saved ftems ‘ Search by system name, manufacturer, brand, or product ID

Save Search Criteria View Saved Searches

Listed Products v

Manufacturer

8,

filter this list

Brand
filter this list

¥ )

Ease of Implementation
Technical Requirements Version
Indoor Scope

Qutdoor Scope

Advanced Capabilities

User Interface

Integral Controls

Wired/Wireless Communication

® ® 6 ® 6 & ® ®

Search Tip: For an exact search, use quotes around the search term (ex. "PVOSLXDK").

S | [N

IntrinsiX Xone

Manufacturer: IntrinsiX Lighting
Brand: IntrinsiX Xone

Genio

Manufacturer: Standard Products Inc.
Brand: Stanpro

Lumalinx

Manufacturer: Jaykal LED Solutions,Inc.

Brand: Lumalinx

CONTROLLED
Manufacturer: RAE Design Lighting

Viewing 1-25 of 90 results

Add All Results to My List l

() Add to my list

Outdoor Scope: Structured Parking,Area/Building
Exterior/Parking,Streetlight (residential streets)
Technical Requirements Version: 5.0

(J Add to my list

Outdoor Scope: Structured Parking,Area/Building
Exterior/Parking,Streetlight (residential streets)
Technical Requirements Version: 5.0

U Add to my list

Indoor Scope: Portfolio/Enterprise, Whole
Building,Room or Zone,Structured Parking
Technical Requirements Version: 5.0

UJ Add to my list

Qutdoor Scope: Structured Parking,Area/Building
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Home / DLC Qualified Product Lists / Networked Lighting Controls

You have 0 saved items

Search by system name, manufacturer, brand, or proc

CEVERCE MO EW View Saved ¢ Search Tip: For an exact search, use quotes around the search term (ex.

"PVO5LXDK").

Listed Products v 2 || Next Viewing 1-25 of 31 results
Manufacturer @ [ Add All Results to My List ]
filter this list Active Filters
Brand ® [ [x] Advanced Capabilities: Integration with BACnet systems
filter this list
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Home / DLC Qualified Product Lists / Networked Lighting Controls

You have 31 saved items

Search by system name, manufacturer, brand, or proc

Search Tip: For an exact search, use quotes around the search term (ex.

DOWNLOAD MY LIST
"PVOS5SLXDK").
SEVERE (Ol View Saved ¢ o
2 || Next Viewing 1-25 of 31 results

Listed Products v Add All Results to My LiSt]
Manufacturer @ Active Filters
filter this list [ [x] Advanced Capabilities: Integration with BACnet systems
Brand ®

HY NLC Add to my list

filter this list




L L L C L L L X X X

Networking

Traffic Sensing
High-End Trim
Individual Luminaire Addressability
Control Persistence
Energy Monitoring
User Interface

Personal Control

Plug Load Control
Emergency Lighting
Color Changing/Tuning

C L £ x £ x X £ L K K«

Occupancy Sensing

Daylight Harvesting

Zoning

Continuous Dimming

Scheduling

Remote Diagnostics

Luminaire Level Lighting Control (LLLC)
Load Shedding/Demand Response
External Systems Integration
Cybersecurity

Scene Control



Agenda

Introduction and Context
Explore the DLC Integration Toolkit
Standardized Digital Protocols for NLC

Conclusion

1.
2.
3.
4.
.

Questions and Answers




Toolkit Files

Handbook

Decision Tree PDF

Case Studies Excel

Responsibility Matrix Editable Excel

Project Template Editable Word

/N
e Energy - Quality - Controllabilitys
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Toolkit Goals

These tools will help you to

\l’
.

v

Choose appropriate
projects

Energy - Quality - Controllability=
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Collaborate
better

@
—

Save energy
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_ IR
Integration Goals e——=Jo7| (0ggod
Integration projects will help you oooooooog DD/EEE
O M |
\1/
HEN

Achieve positive outcomes @ o

Save energy

Building systems
work together
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Large Buildings
Digital Now

— (=™

1T

50% of commercial square footage,
6% of buildings

Smaller Buildings
Analog Now, Digital Soon
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50% of commercial square footage,
94% of buildings
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Questions?
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TOOLKIT

< > C % designlights.org/lighting -hvac-integration/

FIND PRODUCTS» ABOUTUS:. OURWORK: RESOURCES: NEWSG&EVENTS:. JOINUS:

Lighting
Integration
Ainfo@designlights.org Ry e@TRRE T ERs ey

Systems
ALevin Nock Y

e
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Incentive Updates
from City Light

Combining Lighting and
HVAC Incentive Projects

_ighting and HVAC
Performance Incentives
ncreasing

@) seattle City Light




Lighting and Lighting Control Incentives & Partnership

ACommercial Retrofit Program: Incentives based on kWh savings
for energy-efficient fixture and/or controls upgrades. Soon to
increase by $0.03/kWh saved (5/15/2025).

Component New / Integrated Controls-Only NLC & LLLC Advanced
Retrofit Kits Retrofit Fixtures Upgrades Controls

A $0.17/kWh A $0.25/kWh A $0.25/kWh A$0.25/kWh Fixture Savings

A$0.25/kWh Controls Savings
N,

A$75/$50 per fixture

P q

C
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https://seattle.gov/city-light/business-solutions/large-commercial-and-industrial-business-solutions

Case Study: Theatre Lighting Replacement with LLLC

A We worked with a theatre organization downtown to replace their back of
house lighting:

A Replaced 238 T8 fixtures with LED troffer retrofit kits with LLLC
Sensors

A Total Incentive $27,598 , covers 47% of the$59,094.00 total cost

5. ENERGY SAVINGS ESTIMATES 6. SCL FUNDING ESTIMATES
3 v . % \ v v — K T % .
£T 25
Wh T 51 & S B
Pron- 2 o : _ onus :
Existing  Existing mpd Savings KWh wn v 5 @ § | Incentive | incentive neent [ncentive
Qse 1 . = = S o (Fix ncentive i
QW W/ year, | (Fisture Savings - sayings =5 f:z E';_EI:;EL:‘"E;I (Controls [ prorto
Efficiency) (Controls) ° < o E cy| (NLC) g cap
= = = =
=
v
14 47106 60 25239 13754 38993 $630975.  $343850 $17.850.00 | $27.598.25
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HVAC Incentivesd Most Measures Pay $0.33/kWh +$0.03

=

Ventilation

Controls upgrades

A Occ Sensors AVRF /VSD A Cooling Towers ADOAS

A Pneumatic to A Comm HPs w Chillers AEconomizers
digital (DDC) A Etc. W CRAC AFan drive upgrades

A Adv Rooftop Ctrl o Ete. ADemand Ctrl

A Scheduling Ventilation

A Etc. AEtc.

® A D



https://seattle.gov/city-light/business-solutions/large-commercial-and-industrial-business-solutions

Major HVAC Control System Upgrade i

AMajor HVAC control upgrades: + Incentive: $0.33 / kWh +$0.03
Alnstallmg new control equipment with Complated Project
a web-based interface Property Details >100.QOQ ft2 mixed use with residential in 15-year-
Almplementing at least three major — ox Dukding R
.. Project Details New control system (none existed prior)
energy-efficiency HVAC control installed to:
seguences « Enable alarms

+ Utilize trending

A ) + Schedule set-backs
Benefits: « Monitor through a graphical interface
Almproved flexibility and performance  total project Cost | $119k
A(Z) Incentive payments: after Base Incentive Payment1 | $11k upon verification of installation
. : Performance Incentive $25k”* upon one-year calculated savings
installation and after 12 months Bayment 2 |
of performance Est. Annual kWh Savings 160,000 KWh/yr

AlLower energy usage: typically 1615%  Est Annual Avoided Costs | >$12.8klyr



http://https/www.lightingdesignlab.com/education/event/take-control-and-save-money-seattle-city-lights-hvac-controls-upgrade-incentives

University Hall HVAC Controls, Fant+ Lighting Project

AHVAC Project Scope
A183,435sqft higher ed building

ARepIaced motors with ECM on 134
terminal units

AReduce Fan Air Use by 15%60%

A'?esu Its

AProject cost: $793,000
AEnergy Savings: 832,500
Alncentive @ $0.36: $299,700

ALighting Motion Sensor Tie-In
AReduced ECM Fan Speed
Alncreased Temperature Setpoint Deadband
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