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Presentation Structure
Format Overview
• Actual wording directly from each code section is included for reference and context

• Common topics and frequently discussed code points are highlighted in BLUE and 
include summary comments

• Items new to the IECC-2021 code are highlighted in RED and include summary 
comments. For those familiar with past code versions, the RED text helps to skim for 
updates only

• Options or comments are in GREEN
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Highlights and Overview
Slide deck includes entire Section C405
 - Presentation focuses on lighting controls
 - Sub-sections without lighting controls, or minimal lighting control changes are hidden 
from presentation view

New Code Highlights:
• Occupancy Sensor Changes
• Daylight Controls Changes
• Parking Garage Controls Requirements
• Automatic Receptacle Controls Requirement
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WSEC 2021   Lighting Control updates and Solutions



C405.2 Lighting Controls
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C405.2 Lighting Controls
C405.2 Lighting Controls

Lighting controls are required in most interior spaces and can be 
accomplished using

• Sensors, relays and time-switches, or
• Luminaire Level Lighting Controls (LLLC)

When using LLLC, motion, daylight, timeouts and zoning 
configuration are required

Exceptions are made for security, emergency and egress purposes
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C405.2.1 Occupant 
Sensor Controls
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C405.2.1 Occupant Sensor Controls
C405.2.1 Occupant Sensor Controls

Motion sensors (C405.2.1) are required in most interior spaces

Corridors are added in 2021

Many Exception spaces require either a motion sensor or a time-
switch as defined in section C405.2.5
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C405.2.1.1 Occupancy Sensor Control Function
C405.2.1.1 Occupant Sensor Control Function

Occupant sensor controlled spaces must perform 3 functions:
1. Automatically shut OFF within 20 minutes
2. Either be manually turned ON or automatically turned to 

no higher than 50%
3. Include manual OFF capabilities

Fully automatic-ON sensors are permitted in select spaces like 
corridors, restrooms, parking garages and any space where safety 
is a concern

C405.2.1.2 Occupant Sensor Control Function - Warehouse

In warehouses:
1. Each aisleway requires independent control
2. Occ sensors must reduce lighting <50% within 20 min
3. A sensor or time-switch must further reduce lighting 

power to OFF
4. Include manual OFF capabilities
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C405.2.1.3 Occupancy Sensor Function – Open Office
C405.2.1.3 Occupant Sensor Control Function – Open Office

Open offices <300ft2: OFF ≤20min, auto-ON ≤50%, + manual OFF 

Otherwise
1. Control zones cannot exceed 600 ft2

2. Motion within a control zone can trigger auto-ON to 100%
• Adjacent spaces within the open office can auto-ON ≤20% or can 

remain unaffected
3. Auto-OFF is required within 20 min

• Exception added allowing auto-OFF via time switch; but 
this does not eliminate other sensor requirements

C405.2.1.4 Occupant Sensor Control Function - Corridor

Sensors in corridors should uniformly reduce lighting to ≤50% within 
20 min of being un-occupied
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C405.2.1.3 – Impact (Open Offices)

Common Solution: 3 Control Zones WSEC 2021 Updates: 10 Control Zones
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C405.2.2 Time-Switch 
Controls
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C405.2 Time-Switch Controls
C405.2.2 Time-Switch Controls

Spaces not defined to require occupant sensors must use time-
switches for auto-OFF controls

Exceptions granted for patient care, safety and other specific 
applications. 

C405.2.2 Time-Switch Control Function

Auto-OFF based on scheduled occupancy

Unique scheduling for each day of the week plus holidays

Must retain all programs & time settings for at least 10 hours

Include manual override that cannot exceed 2 hours and cannot 
control a space larger than 5000 ft2

Exceptions for control zone size and override duration in spaces 
like Malls, Auditoriums and Sports venues
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C405.2.3 Light-Reduction 
Controls
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C405.2.3 Light-Reduction Controls
C405.2.3 Light-Reduction Controls

When occ sensor are not used, manual light reduction controls are 
required to reduce the lighting without switching completely OFF

Except when automatic light reduction controls are implemented, or

In spaces with one light ≤60W, spaces using ≤0.45W/ft2, Corridors, 
Lobbies Elec/Mech rooms

C405.2.3 Light-Reduction Control Function

Manual controls should reduce lighting in a “reasonably uniform 
illumination pattern” including:

1. Continuous dimming
2. High/low switching
3. Alternate luminaire switching
4. Another approve method
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C405.2.4 Daylight Responsive 
Controls
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C405.2.4 Daylight-Responsive Controls

Daylighting controls are required to control general lighting in 
spaces where:

• ≥150W of general lighting in Primary sidelit zones

• ≥300W of general ltg in Primary & Secondary sidelit zones. 
Sidelit daylighting zones now require primary and secondary 
control zones 

• ≥150W of general lighting within toplit zones

• Exceptions for health care, first floor of certain buildings and 
new buildings where the total connected lighting power is not 
greater adjusted lighting power based on equation 4-9

C405.2.4 Daylight-Responsive Controls
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C405.2.4.1 Daylight-Responsive Control Function
C405.2.4.1 Daylight-Responsive Controls Function

Toplit/sidelit and primary/secondary must be controlled 
independently

Daylight sensors must be capable of being calibrated within the 
controlled space and the controls must have “ready access”

Daylight sensor must provide continuous dimming from 100-15% 
and switch lighting loads completely OFF. Previously, continuous 
dimming only applied to classrooms, offices, libraries and labs.

When a space in unoccupied, a daylight sensor cannot control 
lights brighter than the unoccupied setpoint

Daylit zones facing different directions must be controlled 
independently. Except when there is ≤150W in the control zone
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C405.2.4.2 Sidelit Daylight Zone
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C405.2.4.2 Sidelit Daylight Zone

The following slides include diagrams and explanations for 
calculating primary and secondary daylit zones.

Note that if the fenestration (window) is ≤24 ft2 then daylighting is 
not required



C405.2.4.2 Sidelit Daylight Zone - Figures
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C405.2.4.3 Toplit Daylight Zone
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C405.2.4 Daylight-Responsive Controls - Solutions

T24 daylighting requirements plus end-user control 
requirements can create many zones within a simple space.

130.1(d)2: Linear lighting that spans daylit zones must be 
uniquely controllable in ≤ 4 ft increments.

Typical Space Wired Solution Wireless Solution
Materials
• Room Controllers
• Occupancy Sensors
• Switch Stations
• Daylight Sensors

With a wired solution, wiring within linear 
runs needs to be broken per control zone

Materials
• Pendant fixture w/ integrated sensors
• Dimmer Switch

Each 8’ foot length would include a sensor and 
controller. Zones could be defined as needed

Hybrid Solution Integral controls per 8’ segment plus loose sensors (wired or wireless) 
provide a cost-effective alternate

In-fixture control module
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C405.2.4 Daylight-Responsive Controls – Sensor Options
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C405.2.5 Specific Application 
Controls
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C405.2.5 Specific Application Controls
C405.2.5 Specific Application Controls

Section C405.2.1 Occupant Sensor Controls refers here for 
exceptions to occ sensor requirements. However, this section 
defines:

• Specific applications like displays, accent lights, task lighting, 
sales lighting, museum exhibits, monuments.

• And says these “specific applications” shall be controlled by an 
occ sensor or a time-switch and requires a manual switch so 
these lights can be controlled independent of the general 
lighting
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C405.2.6 Manual Controls
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C405.2.6 Manual Controls
Key Points

Manual controls must be readily accessible to occupants

If lights are lot visible from the switch location then indicator lights 
are required on the control station
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C405.2.7 Exterior Lighting 
Controls
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C405.2.7 Exterior Lighting Controls
C405.2.7 Exterior Lighting Controls

With the exception of vehicle entrances/exits and lighting 
controlled within dwellings, exterior lights must be automatically 
turned off when daylight is present

Façade and landscaping must be off from 1 hour after business 
closes until 1 hour prior to opening

All other outdoor lights must reduce by ≥50% using one method:
1. Defined time: Midnight – 6am
2. Business hours: Closing +1hr – Opening -1hr
3. Motion sensors: 15 min max

Parking area lights that are >78W and are mounted ≤24ft require 
occ sensors to reduce lights by at least 50%. Sensors can be zoned 
to control a max of 1500W
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C405.2.7.4 Exterior Time-Switch Controls
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C405.2.7.4 Exterior Time-Switch Control Function

Unique scheduling for each day of the week plus holidays

Must retain all programs & time settings for at least 10 hours



C405.2.8 Parking Garage Lighting Control
C405.2.8 Parking Garage Lighting Control

Parking garage lights must be controlled by either an occ sensor or 
timer.

Each luminaire must reduce to ≤70% after 20 min of in-activity 
unless floor-illumination is ≤1.5 fc. Lights can be controlled in 
zones of up 3600 ft2.

In transition areas (entrances/exits) lighting must reduce at to 
≤70% from sunrise to sunset

In daylit areas, lights must automatically reduce in response to 
daylight by at least 50% with defined exceptions

Time-based controls are allowed but are impractical because each
luminaire must reduce lighting. This means either using high/low 
drivers with dual circuits to each fixture, or completely shutting 
the lights OFF at scheduled times. 
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C405.2.8 Parking Garage Lighting Control - Solutions

Option 1: Garage Lights w/ Standalone Integrated Sensors

Materials
• Garage Lighting fixture
        w/ integrated sensor

Each fixture automatically adjusts high/low based
on local occupancy/vacancy

Wireless Solutions

Option 2: Garage Lights w/ Networkable Integrated
Sensors

Materials
• Garage Lighting fixture
        w/ integrated sensor
• Wireless Gateway

Each fixture shares occupancy status with gateway. Gateway 
shares status with lights in each zone. Code permits ≤3600 ft2 per 
control zone. 

Wire Types
                Line Voltage Power
                0-10v Dimming
                Cat 5/6

Power

Power
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C405.3 Interior Lighting Power Requirements
C405.4 Lighting for plant growth and maintenance
C405.5 Exterior Lighting Power Requirements
C405.6 Dwelling electrical meter
C405.7 Electrical transformers
C405.8 Electric motors
C405.9 Vertical & horizontal transportation systems
C405.10 Voltage drop
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C405.11 Automatic 
Receptacle Control
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C405.11 Automatic Receptacle Control
C405.11 Automatic Receptacle Control

Automatic controls are required for ≥50% of all 120V 15 or 20A 
receptacles in:
• Private offices
• Conference rooms
• Print/Copy rooms
• Breakrooms
• Classrooms
• Including those in modular partitions and module workstations

Modular furniture not shown on construction doc must include 
controls for 25% 
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C405.11.1 Automatic Receptacle Control Function
C405.11.1 Automatic Receptacle Control Function

If not using split receptacles, then a controlled plug must be 
located within 12” of each uncontrolled plug

Control method can be:
• Time based: Can control ≤5000 ft2, & overrides can’t exceed 2 hrs
• Occupancy based: Auto-OFF if space is vacant for 20 min
• Security system based: Auto-OFF when security system is armed

Must be permanently installed, permanently marked, and 
uniformly distributed

Exceptions limited to occupant safety, and to plug dedicated to 
24/7 loads (clocks, refrigerators, network equipment)
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C405.12 Energy Monitoring
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C405.12 Energy Monitoring
C405.12 Energy Monitoring

New buildings with conditioned space ≥25,000 ft2 must be 
equipped to measure, monitor, record and report energy 
consumption
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LOAD CATEGORY  DESCRIPTION OF ENERGY USE

Total HVAC 
system

Heating, cooling and ventilation, including but not limited 
to fans, pumps, boilers, chillers and water heating. Energy 
used by 120-volt equipment, or by 208/120-volt equipment 
that is located in a building where the main service is 
480/277-volt power, is permitted to be excluded from total 
HVAC system energy use.

Interior lighting Lighting systems located within the building.

Exterior lighting
Lighting systems located on the building site but not within 
the building.

Plug loads
Devices, appliances and equipment connected to 
convenience receptacle outlets.

Process load

Any single load that is not included in an HVAC, lighting or 
plug load category and that exceeds 5 percent of the peak 
connected load of the whole building, including but not 
limited to data centers, manufacturing equipment and 
commer-cial kitchens.

Building 
operations and 

other 
miscellaneous 

loads

The remaining loads not included elsewhere in this table, 
including but not limited to vertical transportation 
systems, automatic doors, motorized shading systems, 
ornamental fountains, ornamental fireplaces, swimming 
pools, in-ground spas and snow-melt systems.

TABLE C405.12.2

ENERGY USE CATEGORIESApplies to a variety of 
categories including 
Interior Lighting, 
Exterior Lighting and 
Plug Loads



C405.12.3 Meters
C405.12.3 Meters

Meters are required to automatically communicate energy 
consumption.

Current sensors are permitted instead of meters provided they are 
accurate ±2%

Data must be stored for ≥36 months, and acquisition system must 
be able to recall consumption hourly, daily, monthly, and yearly 
within this period

Graphical energy reports must be readily access for all 
consumption periods noted above
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