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1. Introduction

 The “System Efficiency RoadMap” 2017- System Efficiency Initiative 

by the Alliance to Save Energy covers 4 topics:

1. Key Building Systems and their Interactions 

2. DC Power Distribution

3. Grid-Edge and District Energy Systems 

4. Cross-Cutting Strategies 

 MELs is one of the topics covered in Key Building Systems and 

their Interactions 
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2. Miscellaneous Electric Loads (MELs)

What are Miscellaneous Electric Loads (MELs)?

 Miscellaneous electric loads (MELs) in commercial buildings, also often 

referred to as “plug” or “process” loads, are electric loads not related to 

HVAC&R or lighting systems.

 MELs encompass a vast array of devices, ranging from computers, data 

center servers, and elevators to security systems and medical 

equipment. 

 MELs can be classified as “Defined” and “Undefined”

 “Defined” = MELs that are characterized by the Energy Information 

Administration (EIA) for the Annual Energy Outlook (AEO)

 “ Undefined” = MELs that have not been specifically characterized 

by EIA/AEO/NEMS (around 58% of the total commercial MELs)
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2. Miscellaneous Electric Loads (MELs)

Source: DOE/BTO RFI DE-FOA-0001631
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2. Miscellaneous Electric Loads (MELs)
How much energy do MELs consume?

 MELs are responsible for approximately 25% of the total electrical 

load in a minimally code-compliant commercial building; in a high 

efficiency building this percentage can be higher than 50%

 MELs in commercial buildings are expected to increase from 36% to 

43% from 2016 to 2030

Source: DOE/BTO RFI DE-FOA-0001631: 

http://energy.gov/eere/buildings/downloads/bto-investigates-

miscellaneous-electric-loads

http://energy.gov/eere/buildings/downloads/bto-investigates-miscellaneous-electric-loads
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2. Miscellaneous Electric Loads (MELs)

 Commercial MELs Breakdown and Appliance Standards (2016)

Source: DOE/BTO RFI DE-FOA-

0001631 “Analysis and 

Representation of Miscellaneous 

Electric Loads in NEMS” 2013, 

https://www.eia.gov/analysis/studie

s/demand/miselec

http://energy.gov/eere/buildings/ap

pliance-and-equipment-standards-

program

https://www.eia.gov/analysis/studies/demand/miselec
http://energy.gov/eere/buildings/appliance-and-equipment-standards-program
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2. Miscellaneous Electric Loads (MELs)
How can MELs energy use be reduced? 

 MEL energy reduction can be achieved by:

1. Technology-based solutions

2. Occupant engagement / behavior 

 There are several technology-based strategies to reduce MELs, 

which can be implemented independently or simultaneously: 

1. Energy reduction at the device level by improving MEL device 

efficiency

2. Enhanced control of an individual MEL device to reduce power 

3. Integration of MEL device controls with system-level sensors and 

controls and with other building systems to optimize building 

operation. 
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2. Miscellaneous Electric Loads (MELs)

1. Energy reduction at the device level by improving device efficiency.

 Minimum Energy Performance Standards (MEPS) such as DOE 

(EnergyStar) and California Energy Commission.

 As of 2016, 39% of 41 MELs found to be EnergyStar (based on 

MEL list from Lobato et al. 2012).
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2. Miscellaneous Electric Loads (MELs)

2. Enhanced control of an individual/local MEL device

 Local MEL control systems are typically performing the following 

(both manual or automatic):

1. Transitioning the device to a low-power state 

2. De-energize the device to eliminate the power draw

 Six typical individual/local MEL controls: 

1. Built-In Automatic Low-Power State (Automatic)

2. Scheduling (Automatic) 

3. Load Sensing (Automatic)

4. Occupancy (Automatic) 

5. Manual ON-Vacancy OFF (Automatic and Manual) 

6. Manual Control (Manual)

 In some cases no control required.

Source: Lobato et al. 2012. (“Selecting a Control Strategy for Miscellaneous Electrical Loads,” National 

Renewable Energy Laboratory, Technical Report NREL/TP-5500-51708 September 2012)
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2. Miscellaneous Electric Loads (MELs)

Source: Lobato et al. 2012. (“Selecting a Control Strategy for Miscellaneous Electrical Loads,” National 

Renewable Energy Laboratory, Technical Report NREL/TP-5500-51708 September 2012)
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2. Miscellaneous Electric Loads (MELs)

 Example 2: Occupancy and Schedule Device Control – (Receptacle 

Control)

 Required by energy standards such as ASHRAE 90.1 & CA Title 

24)

 Example 1: Load Sensing Control Device (Source: NREL)

(Source: ASHRAE 90.1-2016)
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2. Miscellaneous Electric Loads (MELs)

(Source: Metzger et al. 2012. “Plug-Load Control and Behavioral Change Research in GSA Office 

Buildings”)

 Example of Energy Savings from Local Control:



Johnson Controls14

2. Miscellaneous Electric Loads (MELs)

3. Integration of MEL device controls with system-level sensors and 

controls and with other building systems

 Currently available control systems for HVAC, lighting, etc. are well 

established. Similarly, the control of local MELs has progressed 

considerably in the last several years.

 However there is a lack of coordination among building systems 

(e.g., lighting , HVAC, MELs, etc.).

 Integrated control systems can provide additional energy savings.

 Example: CBERD: Integrated Sensors and Controls - LBNL 

(https://energy.gov/eere/buildings/downloads/cberd-integrated-

sensorts-and-controls)

https://energy.gov/eere/buildings/downloads/cberd-integrated-sensorts-and-controls
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2. Miscellaneous Electric Loads (MELs)

 Occupant Engagement / Behavior: 

 Occupant training to avoid disabling/overriding of controls.

 Work with IT to allow occupants to power down at night (the 

degree to which people turn off equipment by hand).

 Establish effective energy policies. The transition to the lowest 

power mode (standby) was found to save more energy than 

schedule-based control (effective on devices such as computers, 

monitors, copiers, and printers.)
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2. Miscellaneous Electric Loads (MELs)
What are the recommendations? 

1. Energy reduction at the device level by improving MEL device efficiency

 DOE should continue to develop and update minimum efficiency 

requirements for new and existing MEL devices.

 State standard-setting bodies should add minimum efficiency 

requirements for new and existing MEL devices to state standards, 

such as California Title 20 or standards proposed through the Multi-

State Appliance Standards Collaborative. 

(Source: Systems Efficiency Roadmap , 2017 - Alliance to Save Energy ,  Systems Efficiency Initiative)
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2. Miscellaneous Electric Loads (MELs)
What are the recommendations? 

2. Enhanced control of an individual MEL device 

 DOE should analyze the economic feasibility of expanding to other 

states. California’s code requirement that 50 percent of all electric 

receptacles have automated controls. Based on the results, consider 

recommending model code modifications including provisions for 

system-level, integrated controls. 

 ASHRAE should add minimum requirements in building energy 

codes for control, monitoring, and tracking of local MEL equipment, 

such as local automatic receptacle control and internet-enabled 

electrical outlets and switches (i.e., smart wi-fi outlets and plugs). 

(Source: Systems Efficiency Roadmap , 2017 - Alliance to Save Energy ,  Systems Efficiency Initiative)
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2. Miscellaneous Electric Loads (MELs)
What are the recommendations? 

3. Integration of MEL device controls with system-level sensors and 

Building Management Systems

 Manufacturers and manufacturer associations should work to 

enhance open-system protocols to facilitate the integration of MEL 

local controls with Building Management Systems (BMS) to optimize 

total building operation (e.g., using shared occupancy sensors to turn 

off or put in “sleep” mode computers, printers, lighting and/or zoned 

HVAC. 

(Source: Systems Efficiency Roadmap , 2017 - Alliance to Save Energy ,  Systems Efficiency Initiative)
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2. Miscellaneous Electric Loads (MELs)
What are the recommendations? 

4. Development and generation of end-use data and MELs modeling 

procedures

 DOE and ASHRAE should support the development of improved 

end-use data by undertaking case studies to compare savings and 

cost-effectiveness of MEL control methods for different categories of 

MELs.

 DOE and its national laboratories and ASHRAE should support 

the development of energy modeling data to more reliably predict 

system-level energy savings potential from MELs.

 DOE should carry out modeling and develop case studies related to 

occupant engagement in MEL control/reduction measures (with 

national laboratories and ASHRAE).

(Source: Systems Efficiency Roadmap , 2017 - Alliance to Save Energy ,  Systems Efficiency Initiative)
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Thank You


