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AIA Quality Assurance

The Building Commissioning Association is a Registered Provider 
with The American Institute of Architects Continuing Education 
Systems (AIA/CES). Credit(s) earned on completion of this program 
will be reported to AIA/CES for AIA members. Certificates of the 
Completion for both AIA members and non-AIA members are 
available upon request.

This program is registered with AIA/CES for continuing professional 
education. As such, it does not include content that may be deemed 
or construed to be an approval or endorsement by the AIA of any 
material of construction or any method or manner of handling, using, 
distributing, or dealing in any material or product. 

Questions related to specific materials, methods, and services will 
be addressed at the conclusion of this presentation.

AIA Quality Assurance
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Å At the end of this session you will be able to:

Learning Objectives
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1. Make intelligent comments in the design review that would 

improve the energy efficiency and the quality of bids

2. Review a lighting controls sequence of operation with 

confidence

3. Recognize when lighting control sequences require 

manufacturer-specific sequences instead of generic 

sequences that can be used across many projects and know 

where to go to find that information in manufacturer literature

4. Identify maintainability issues for lighting controls in design 

review, just like mechanical equipment



What Weôll Cover
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Å Perspective

Å Lighting Control Basics

ÅComponents

ÅSystems

Å Design 

ÅReviews

ÅSequences of operation 

ÅProductive comments

Å Maintainability

Å Constructability challenges

Å Trends



Perspective: How we got here
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Å On/Off to DDC Time Warp

ÅHVAC - 40 years

ÅLighting ï5 years

Å Hot Potato

ÅLighting designers

ÅElectrical engineers

ÅContractor

ÅCxP

HVAC LIGHTING/
ELECTRICAL

Consultants One: 

HVAC & 

Controls

Two:
Lighting 

Circuiting

Deliverable SOO No standard

Design driver Clientôs ability to 

maintain

Consultantôs 

standard/ 

opinion

Implementation HVAC Controls 

Sub-contractor

Electrical Sub



Å Or just pass it onto the Cx why donôt weé

Perspective: IRL

HOT POTATOESé.
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Å What are the problems with this Sequence of Operation?

Sequence: Dimmed lights are controlled in this space as (5) scenes.

ON: The normal power lights turn via switch station.

ADJUST: The scenes are adjusted using raise/lower control and lights are adjusted 

by selecting a scene button.  The lights will continuously adjust to maintain a preset 

footcandle level based on the scene at +30ò based on the available daylight within 

the space.  The preset control module is located in the AV room for programming.  An 

override switch with shade control shall be located at the door. Local over-ride 

switches shall provide 120 minutes of additional illumination.

OFF: After the space has been vacant for 15 minutes, the lights will automatically 

turn off.

ADDITIONAL CONTROL: Coordinate shade control with scene presets.

Perspective: IRL

HOT POTATOESé.
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Perspective: The CxPôs role
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Å Cx brings them all together

Å Guide (aka ñCat Herderò)

ÅYour input is critical

ÅUnderstand big 

picture

ÅYou must know:

ÅWhere we came 

from

ÅWhat youôre talking 

about



Å Lighting Consultant:

Often Partial scope (Front of House/Public spaces only)

Design Services to 100%DD or 50%CD level

Not fully engaged for Construction/Bid Set

Å Architect:

Creates base plans

Often selects decorative lights/scones (if not included in lighting 
designerôs package)

Makes changes

Å Electrical Engineer:

Often responsible for BoH areas

Has to pull together the latest base plans/designs from the 
Architect/Lighting Consultant

Responsible for Circuiting

Documents the controls in the Permit/Bid Set

The Designer(s)

What is their thought process?
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Å Lighting Consultant:

Not responsible for complete system

Not involved during construction when design is refined

Not responsible for circuiting (thus controls/details)

Å Architect:

Makes changes to base plans (forgets to share with team)

Doesnôt address control intent 

Did I mention?  ...Makes changes

Å Electrical Engineer:

Is often not involved in the OAC meetings where users discuss 
operational needs.

Often defaults to the Manufacturerôs recommendations

Often defaults to the code requirements (code minimum)

Struggles with documentation with multiple named specs

The Designer(s)

Whatôs Missing???
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Å Occupancy sensors

Å Daylighting

Å Timeclocks, Janitor Overrides, Scene Controllers

Basic Components
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Occupancy Sensors

Å Types:

ÅPIR (Passive InfraRed)

ÅUltrasonic

ÅMicrophonic

ÅDual Technology

Å Trigger/Retrigger

Occupancy/Vacancy

Å Delay to Off (Dwell)

Å Coverage range

Å Location



Photocells/Daylight Sensors

Å Types

ï Open loop

ï Closed loop

ï Combo

ï skylight

Å Technology

ï Affects placement 

Å Coverage range

ï Closed vs open loop

Å Mounting location

ï Not too high

ï Not obstructed

ï No hot spots

21st NCBC Conference



Timeclocks, Janitor Overrides, Scene Control
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Å Shown on drawings?

Å Timeclock

ÅHours of operation

ÅSweeps

ÅZones

Å Janitor Override

ÅDwell 

ÅRetrigger? 

Å Scene Control

ÅLabels

ÅZones 

ÅSequence 



Lighting Control Systems

What are we dealing with?
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Standalone

Integrated

Networked /

Intelligent

Complexity

E
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Å Standalone

Å Doesnôt talk to anyone but itself

Å Usually single function

Å Local programming

Å Local Integration 

Å Multiple devices / inputs

Å Local programming

Å Local control

Å Additional inputs

Å Networked / Intelligent

Å Wired or Wireless

Å Addressable

Å Intelligent Fixtures 

Lighting Control Systems

What are we dealing with?
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Lighting Control Systems

Standalone
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Å Standalone

Å Doesnôt talk to anyone but itself

Å Usually single function

Å Local programming

Å Local Integration 

Å Multiple devices / inputs

Å Local programming

Å Local control

Å Additional inputs

Å Networked / Intelligent

Å Wired or Wireless

Å Addressable

Å Intelligent Fixtures 

Lighting Control Systems

18



Lighting Control Systems

Local Integration
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Å Standalone

Å Doesnôt talk to anyone but itself

Å Usually single function

Å Local programming

Å Local Integration 

Å Multiple devices / inputs

Å Local programming

Å Local control

Å Additional inputs

Å Networked / Intelligent

Å Wired or Wireless

Å Addressable

Å Intelligent Fixtures 

Lighting Control Systems
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Capabilities

Å Layer multiple control 

strategies

Å Customize / reconfigure

Å Integrate with HVAC, 

security, etc.

Å Monitoring

ÅPerformance

ÅEnergy use

Fully Networked

Å Remote programming

Å I/O

Å Local controls 

Å Remote inputs/controls

Å To/From Multiple 

devices 

Å Wired 

Å Network

Å Wireless

Å Network bridge

Networked Lighting Control Systems
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Networked / Intelligent Lighting Control Diagram

Addressable
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Networked / Intelligent Lighting Control Diagram

Wired -OR- Wireless

23



Beyond the Perspective and Basics

Implementation
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