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New Construction Project Flowchart – OEM Sales 
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Construction Project Flowchart – Others 
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“Influence Waterfall” for Lighting Controls ‐ Retrofit 

Electrical 
Distributor 

Owner 

Retrofit 
Lighting 

Contractor 

Contract Requirements 
1. Design Project 

a. Owner’s Proj. Req. 
2. Recommend Products 
3. Deliver Documentation 
4. Answer Qs & Oversight 

Contract Documents 
1. Specification 
2. Reflected Ceiling Plan 
3. Details 

a. Typical Wiring 
b. Installation 

4. Single Line 
5. Schedules 
6. Control Narrative and 

Seq. of Operations 

Considerations 
A. What’s worked in the Past 
B. Literature / Web Assistance 
C. Design Assets 

1. Examples 
2. CAD (RCP, TW, Install) 
3. Revit Families 
4. Specification / ARCAT 
5. Design Software 

D. Demos 
E. Trainings 

1. Building Codes, especially 
Energy Code 

2. Industry & Technology 
Updates 

3. Project Options 

What 
to 

use? 
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Design Firm 

Specification Process 
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Questions welcomed. 

THANK YOU!  
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Sequence of Operation 

You’ll wind up with “SoO”s on your project one way or the other 

Either: A clear Sequence of Operation is provided for key systems 
Or: When the contractors on the project are trying to finish, you’ll hear: 

“SoO”… 
…How are we supposed to set the system up? 
…Is this system supposed to communicate with that one? 
…Why am I here? Isn’t that their responsibility? 
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Sequence of Operation 
Manufacturer Viewpoint 
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The Manufacturer’s Viewpoint 

Without a proper Sequence of Operation, the best hardware in the world won’t 
provide the experience or effect your client is looking for. Sequences take time, and 
require interactions between many people, to execute correctly 

Salespeople don’t want to say “No” to a customer, so we’re always trying to 
balance between adding features based on Engineer’s requests, while keeping the 
products simple and easy to use 

Standardization would be beneficial for a lot of reasons, as long as it doesn’t limit
new products and features. 

We very much want to help people understand our systems; the more experience
with a manufacturer’s hardware, the better the Sequence of Operation (and all 
other Contract Documentation) will be. 

“Do you really want the last contractor on the project and the startup tech to choose 
how your project should operate?” 
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Why a Sequence of Operations? 

Lighting Control Before… 

OR 

Charles Knuffke 
Evangelist for Legrand’s Wattstopper Systems 
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Lighting Control Now… An area of a “simple” Open Office 

Legend 

Plug Load Room 
Controller 
-Single Relay 

PL-1 
Dimming Room 
Controller 

PL-1 -2 Relay 

Dual Technology 
Ceiling-mounted 
Occupancy Sensor 

Remote 
Commissioning Photosenso PL-1 

rTool 

LMRC-
212 

Digital 
Wall Switch 

Duplex Receptacle 
-Controlled 

PL-1 

Junction Box 

Lighting Control Complexity 
CAT5e is well past the tipping point. 
Control Wiring 

Line Voltage Wiring 
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Networked 
Controls 

How to rooms How do Devices in room 

Floors, Buildings, Campus connect? connect? 

usually connect by Ethernet Wired or Wireless Wired, Wireless, or Hybrid 

• Control components in 
each room allow for 
“room to room” 
communication, as well 
as providing & receiving 
information from front 

Intelligenceend devices. 
in the room 

devices 
• Networked Controls can 

be either Distributed 
Intelligence, Central 
Intelligence, or a hybrid 
of the two. 
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High Performance => Increasing Complexity 

Energy Code Requirements New Players at the Jobsite Complex Systems 

○ Overrides ○ Owners Reps •  Networking  

○ Dimming ○ Commissioning Agents – Wired 

– Wireless 
○ Timeclocks ○ Acceptance Testers 

• Individual Fixture Control 
○ Mandatory Occupancy Sensors 

• Small Zones 
Vacancy 

• Power Monitoring 
Partial On or Partial Off 

• Data Analytics 
○ Daylighting 

• Other Systems 
Smaller Zones, Multiple Zones 

– Shades 
○ Demand Response 

– AV & Touchscreens 
○ Plug Load 

– Security Systems 
○ Lumen Maintenance / Tuning • Data Security 
○ Emergency Power • Integration 
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Additional Benefits? 

SoO can make evident expected functionality that isn’t clearly shown on other documents. 

ASHRAE/IECC and Plug Loads. 

T24: Demand Response / Partial On / Partial Off 

SoO should be written so they’re clear to owner and owner’s representatives, allowing them to understand the intent and 
the impact on different groups: 

Facility Engineers 

Users / Tenants 

SoO can be easily updated based on what’s learned at previous sites: 

Occupancy and Daylighting Sensor Technologies 

Desire for data at the Front End 

Training of End Users 

Define in SoO or Specification when a technician is needed at site: 

Pre-Install Meeting 

With Commissioning Agent or with other Tradespeople 

After Startup Training Sessions 

Charles Knuffke 
Evangelist for Legrand’s Wattstopper Systems 
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Sequence of Operations Formats 

Descriptive or Lighting Control Narrative 
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Sequence of Operations Formats 

Parameter Schedule 
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Sequence of Operations Formats 

Detail with Notes (Pictorial) 

What Should be Included in a SoO? 

Consider the System’s Inputs and Outputs 
Consider the Codes 

Consider the Owner Project Requirements 
And Consider Power Outages 

Occupancy Sensors: Daylighting 
○ Time Delay, Sensitivity ○ Type of Daylight Sensors 

○ Which Loads in Which Zones 
Loads: ○ To Completely Off or to Minimum Level 

○ On/Off or Dimming ○ Overrideable? 

○ Manual On / Automatic On / Partial On / Partial Off ○ What FC level (assume Electric Lighting Level) 

○ Blink Warning 

Time Clock 
Override Devices: ○ Time for each Event 

○ Switches / Dimmers: Load Assignments ○ After Hours Time Delay 

○ Scenes Settings: Table for all Loads 

Plug Loads 
○ By Time Clock or by Occupancy Sensor 

○ Overrides 

Charles Knuffke 
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Format for the Future? 

Learn from Others – Mechanical Divisions 
○ Stanford SEQ2 HVAC Sequences of Operation

https://web.stanford.edu/class/cee243/Data/Y2E2SequenceOps 

Something Similar to the IES Fixture File Format? 
XML File 
○ Standardized Definitions 

○ Machine Readable 

○ Human Readable 

○ Defines what is included, not every possibility 
Color Changing LEDs 

Can be Building, Floor, Area, Room, Fixture 

Allows any Energy Efficiency software to incorporate info 
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Questions welcomed. 

THANK YOU!  
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