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Energy use in commercial buildings in 2018
Lighting 10%
HVAC 52%
Other 38%
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CBECS (Commercial Buildings Energy Consumption Survey), US EIA, 2022
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Uncontrolled LED retrofits save 50% to 60%
of the old lighting load.*

Savings

* Less when replacing LED
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LED retrofits with NLC can save 80% of lighting load:
LED conversion saves 50% to 60%,
NLC saves 50% of the remaining load.*

Slightly Deeper Savings

* Portfolio average. Results in individual buildings will vary.
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In suitable buildings, lighting retrofits
with NLC-HVAC integration save over 20%
of the whole building energy load.
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Seriously Deeper Savings
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The Role of a Building
Systems Integrator

Ron Bernstein, RBCG Consulting
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Comprehensive Retrofit Incentives
and NLC-HVAC Integration

Michael Doucette, United Illuminating
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Why a Comprehensive Program?

* Leverage a foot in the door, with contact
by one trade to support others

 Leverage the easy measures to
accomplish more extensive measures

 Leverage a single audience with a
decision maker di)d

« Desired outcome: deep, comprehensive
energy savings across multiple building
systems
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2024 EXISTING BUILDINGS CAP SHEET
Imcentives are calouaied as the greater of the annual savings
COMPREHENSIVE TIERED PROJECT INCENTIVE (ALL MEASURES) o¢/ne summer peak kW savings muiipsed by Tne ncenive

rate, plus fuel savings, with a maximurn incenfive bosed ona

GREATER OF PLUS Mo fos it o adita i

per

2 annual
latural | Propane | PROJECT CAP PROJECT QUALIFICATION

M

saved

TIER 2 COMPREHENSIVE

* For ighting fo qualify for this tier the lighting must be at least
46% of Enhonced Performance

Installed Cost | * To include standard lighfing, project must qualify for this her

independent of the lighting

Three or more systems’ | $0085 $1.000 54600 $8.00 5600

TIER T COMPREHENSIVE

= A control dewice/systemn that only sets the space femperature
B0% of or only controls lighting is not an BMS

Installed Cost | = Retro-commissioning & energy management system control

points automatically qualify for this tier

Minimum two systems’ | 50050 $1,000 56.00 s$7.00 55.00

& ayslem is defined o an ensgy consuming pece of eguipmen! ar procéss. Bunlying syslema mchede: LED ghling or conirals: wealmerimahan: compeessed air sguipment ar disribulion: damestic hot wales equipmernl
canirals o datribution; heal ecoverny; HVAC aquipment. conlals, ac diskibution: molons o cantrals: FRME engogements. Process Equiprhenl cusiom eguipment; edrgenalion sguipment o condnals.

* Mo ane syilkem oon conlribule mor than 80% all e progects BTU enedgy savings & Sooh gualitying syslern mus! candribule ar leask 3% based o obal annual BTW energy savirgs

Incenlives are not ovolabile for the replacamenl of an exdsling condensing healing syshem. Pre-dnapechans are required ol all nor-condensing aosling eguipment

*per gallan incendives apply andy 1o oil o proganrs, aflerndalive fusl souncas do nol guality,
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Comprehensive Program Detalils

e BTU savings balance:
Largest item saves 90% or less; smallest item saves at least 3%

e Savings accepted from natural gas, propane, oil

* Example “systems” other than LED lighting
v' Compressed Air System
v' Domestic Hot Water System
v" HVAC System
v’ Refrigeration System
v’ Process System — (e.g. waste heat recovery in industry)
v' Motors (non-HVAC) — (e.g. water or wastewater pumping)

Energy - Quality - Controllability« 14
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The New DLC Toolkit
for NLC-HVAC Controls
Integration

Levin Nock, DLC
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Toolkit Goals

This Integration Toolkit will help you to
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better
Save energy
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Toolkit Contents

Integration Handbook A concise reference manual PDF ‘ 'i I

l?
Responsibility matrix Who is responsible for what. Editable Excel ?V:‘HH%T;
. Construction integration specification : :E ]‘
Project Template aligned with CSI Division 25. Editable Word e
A form to help stakeholders find Excel form with d__
Incentive Template incentives for NLC-HVAC control blanks ﬂ':‘@
integration =
>
. Choose appropriate projects for NLC-  Flowchart & Excel GO & G
Decision Tree HVAC integration form O O

Case Study Spreadsheet List of relevant published case studies  Excel
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Handbook Contents
GlOSSANY it e 3
Yol ={ o 1 U] o [ E 6
Introduction to NLC ..., 7
Introduction to BAS/BMS ... 11
BesSt PracliCes ..o e 14
REFEIENCES ..o, 16
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NLC-HVAC Integration Responsibility Matrix Design/Specify Procure Install Operations Notes
w o | x L e | x il L — w
d12|z|8|2(xs= ol2|2|8|g|8= Sl2|2|2|elsz 2l &=
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mFEla|x|e|ZE8|l2|8|g|lole|g|28|2|8|g|o|2|2l2d|c(e|Z2E|ZE
| = 3 [C) 8 Z|=s § T|©O 3 g z|s|s & | O S ‘;_" z g s & % z % =|s & |vendorunder Operations is based on task.
Jgld|8lz2]|z2]|alk gl | =2 3|8 als|rElO|2 3| nl|lale¥|&|a O W
Clz|Z|E|S|s|8wn]|%|0|8|0|s|BIBn|Z(3|E8|a|z[2(8wn]”|=|87|8
<llz|z|z(gs|levla|d |2l sle2<|Yz|23l=|gy = W
C|IZ|C|T5|E|8& clZ|0|E|$[S& xlZ[C|E|2|8& ElS |88
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Lighting System
Luminaire Selection and Fixture Layout C £ C  C € C C R [ = C C BR | £ C C I R I
Luminaire Control Integration C € € i) € C C C R 1 BERNE C Ei IRE I BEY C C R C I
Luminaire Power Requirements C gy € €€ € C C R 1 € E C C R | € E C C R |
Lighting Control System
CIN and SO0 Cl € C il | | C C C R (W = El E EARE | gB§ € € C R I I |Refer to ANSI/IES LP-16-22.
Lighting Control Zones CIRCINCIEEY | BE C C BR | BCRECIIRG GG | B8 € C C R I I
Device Layout & Quantities G € gy | C C C IR 1 BERA C C R I EGIRC C | C R I
HVAC System
HVAC Selection and VAV/Duct Layout G LG I LG NG G I C | BRp | | C C - C | By | GG € | R I
HVAC Control Integration C CHEEj C € C I G | B | BERRCHRC C 1 7C | B € € R C I
HVAC System Power Requirements € CHER3 C € C | C i 58 | € C C € | gy | NE€EINC C C R I
HVAC Control System
CIN and SOO C CHHEl C C C I C N = s = € 1 ' 1 s C G C R C I |Refer to ASHRAE Guideline 36-2021.
HVAC Control Zones C. CER] C C C | C I [ = e C €l 1 BCY | EHENE C C ER C I
HVAC Control Device Layout & Quantities C CERE] C C C 1 C I 1 BECRRC C €C | gEy | '€ € C I BE R I
Technology Infrastructure (IT, OT)
Infrastructure & Connectivity for Connected ControlSystems | € € € € R C I ¢l 1 1| EEREC NC ClCING ECIEiCI e e I R C
Cyber Security Coordination = I N & = I | 1 Bl € C Gl | I € ERY € C 1 BR C C |Refer to DLC NLC5.1 Technical Requirements.
Control System Network Requirements & I I I R G 8 | | 1 BBy C C € | I € ERy € C I R € C
Commissioning and Integration Process
Owner's Project Requirements C R R R G I
Control System Programming C € € | 33 ¢© C
Verification Commissioning € €C € € c Qg c Refer to ANSI/IES LP-8-20.
Training € € € | jy C I R R C
On-site, Commissioning (During Construction) C € € | EEl € C 1 R C C |Refer to ANSI/IES LP-8-20.
On-going Testing (During Operations) C R C C |Referto ANSI/IES LP-8-20.
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Tasks

Lighting System

Lighting Control System

HVAC System

HVAC Control System

Technology Infrastructure (IT, OT)

Commissioning and Integration Process

Lighting System
Luminaire Selection and Fixture Layout
Luminaire Control Integration
Luminaire Power Requirements
|Lighting Control System
CIN and SOO
Lighting Control Zones
Device Layout & Quantities
HVAC System
HVAC Selection and VAV/Duct Layout
HVAC Control Integration
HVAC System Power Requirements
HVAC Control System
CIN and SOO
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
Training
On-site, Commissioning (During Construction)
On-going Testing (During Operations)




People

ARCHITECT

ELECTRICAL ENGINEER

MECHANICAL ENGINEER

LIGHTING DESIGN

TECHNOLOGY DESIGN

SYSTEMS INTEGRATOR

Ajioads /udisag

PROJECT MANAGER /
OWNER'S REPRESENTATIVE
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ARCHITECT

ELECTRICAL CONTRACTOR

MECHANICAL CONTRACTOR

TECHNOLOGY CONTRACTOR

SYSTEMS INTEGRATOR

21NJ0.d

SYSTEM SPECIFIER

PROJECT MANAGER /
OWNER'S REPRESENTATIVE

DLC CONTROLS SUMMIT 24

ARCHITECT

ELECTRICAL CONTRACTOR

MECHANICAL CONTRACTOR

TECHNOLOGY CONTRACTOR

SYSTEMS INTEGRATOR

VENDOR

COMMISSIONING AGENT

SYSTEMSINTEGRATOR

PROJECT MANAGER /
OWNER'S REPRESENTATIVE

FACILITIESMANAGEMENT
(OT/IT)

PROJECT MANAGER /
OWNER'S REPRESENTATIVE

suonesadp I
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Notes

General Assumptions and Notes

R: RESPONSIBLE

The party that executes the work and ensures strategic objectives are met.

A: ACCOUNTABLE

Establishes strategic objectives. This role may be included within R.

C: COORDINATION

Provides input to meet objective.

I: INFORMED

Informed on the work being completed to meet objective.

CIN

Control Intent Narrative (high level overview of what the controls do, in layman's terms)

SO0

Sequence of Operations (detailed technical specification of control parameter settings)

This Responsibility Matrix describes the specific workflow and responsibilities for integration of

Networked Lighting Controls (NLC) and Heating, Ventilation, and Cooling (HVAC) control systems.

Responsibility and workflows may vary based on organizational composition and objectives.

\’)
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NLC-HVAC Integration Responsibility Matrix Design/Specify Procure Install Operations Notes
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NLC-HVAC Controls Integration Decision Tree

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

|

When a space will get a lighting

retrofit, is it a good candidate for ; N l
. es o
NLC-HVAC Integration? v
Does the building have a Provide the Owner with
Variable Occupancy Pattern? information on the benefits
Il of NLC-HVAC Integration.
l Yes No l
Are the HVAC Zone sizes small enough so that some zones Integration is unlikely to deliver significant energy
are occupied while others are unoccupied; and do the HVAC savings due to the consistent occupancy pattern.
Zone boundaries align well with Lighting Zone boundaries?
l Yes No l
Does the building have a Building Integration may not be recommended. However, for new construction
Automation System (BAS) in place? or HVAC system replacement, redesign the Mechanical and Lighting
layouts to ensure overlap between the HVAC and Lighting Zones.
Yes No l
A 4
Recommend lighting with NLC, Explore Contact Closure Integration: connecting
integrated with the BAS to support an analog occupancy signal from the Lighting N
Occupied Standby Mode. System to a VAV Box to control airflow. , A: Ené%g:ers

25
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Discussion Session

Example Buildings will all get a lighting retrofit soon.

* Run them through the Decision Tree and pick one you like

Read and discuss the Best Practices for Successful Integration.

* Do you have any suggested additions or modifications?

Do you see your role in this draft of the Responsibility Matrix?

* If yes, is the role assignment(s) accurate?
* If not, where would you like to be engaged?

)
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Goals

Familiarity with Toolkit
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Suggest changes
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Discussion Session

Example Buildings will all get a lighting retrofit soon.

* Run them through the Decision Tree and pick one you like

Read and discuss the Best Practices for Successful Integration.

* Do you have any suggested additions or modifications?

Do you see your role in this draft of the Responsibility Matrix?

* If yes, is the role assignment(s) accurate?
* If not, where would you like to be engaged?

)
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