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Elliott Mills, Lead Engineer Demand 
Response

Yash Patel, Lead Engineer Demand 
Response

Ryan Brager, Demand Response 
Product Manager

Larry Guenther, Demand Response 
Support

Speaker Introductions
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Reduce power 
supply costs

• Turn customer 
loads off during 
monthly billing 
peaks (co-ops and 
munis)

• Avoid 
building/buying 
generation 
capacity (IOUs and 
G&Ts)

Reduce 
Transmission and 
Distribution costs

• Controlling peak 
demands may also 
reduce a utility's 
transmission costs

• Delaying 
construction costs 
for a few years can 
pay for the project

Frequency and 
Voltage support

• Line Under 
Frequency (LUF) & 
Line Under Voltage 
(LUV)

• Dispatch control

Risk Management

• It can be less 
expensive to turn 
off the load than to 
serve it

• Increased PV and 
EV penetration will 
create more DR 
opportunity

4

Why Demand Response (DR)?
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DR Customer Load Examples:

5

Residential

AC (air conditioning)

Water Heating

Space Heating

ETS (electric thermal 
storage)

Dual Fuel

Agricultural

Irrigation

Grain Drying

Commercial 
and Industrial

Customer Owned 
Generation

Curtailable/Interruptible 
Loads

Crypto mining farms

And more….
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DR Communications Options

One-Way

1.Ripple ( really old)

2.PLC (old but still used)

3.FM Side Band (Dead)

4,VHF (EOL soon, still big)

5.900 MHz paging (EOL soon, still 
big)

Two-Way

1.ZigBee (limited 2-Way)

2.RFN (902-928 MHz)

3.Itron (SSN) mesh

4.Cellular Cat-M1 (Optional Wi-Fi)
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Eaton DR Switch Menu
Comms Old Big Box

 (up to 3 relays)

Small Box
(one 5 amp relay)

New Big Box
(up to 3 or 4 relays)

Retrofit Board 
(up to 3 relays)

Disconnect 

Meter

PLC LCR3000

LCR3100

LCR3102

VHF LCR4500 LCR4700 LCR4600 LCR4601

900 MHZ 

Paging

LCR5000 LCR5200 LCR5600 LCR5001

LCR5601

RFN LCR6200RFN LCR6600RFN

LCR6700RFN

LCR6701RFN

Itron SSN LCR6200S

LCR6201S

LCR6600S LCR6601S

ZigBee LCR6200Z
Big Box 

LCR6200Z
LCR6201Z

Cellular

Cat-M1
w/ Opt Wi-Fi

LCR6200C

LCR7200C

LCR7201C board 

only

LCR6600C

LCR7600C/w
LCR7601C/W

EOL 

2024

One-way

Two-way
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RFN Communications

• Unicast
• Hops across the 

system like AMI 
communications

• Least cost route to 
get to the target 
device

• For DR unicast used for
• enrollment 

(addressing)

• in and out of service, 

• Anything with a 
serial number as the 
target

• Standard 24-hour 
reporting

• Broadcast
• Message explodes across 

the system for DR control
• Every node (LCR or 

Meter) that hears the 
broadcast message 
repeats it 3 times. 

• Node does not 
rebroadcast 
duplicates

• Node does not 
rebroadcast old 
messages (older 
than 15 minutes)

• Message can jump 
across gateway 
branches
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ExpressCom Protocol
Message = address + instructions

If addressing sent matches addressing in LCR,  then LCR does the 
instruction

Addressing (Load Group):

LCR level

SPID = “2000” 

Geo = 65,534 options

Sub = 65,534 options

Feeder = 16 options (bit mask)

Zip = 16,777,215

UDA = for Eaton use

Relay level

Program= 254 options

Splinter = 254 options

Instructions (Load Program):

 Control (time, ramp)

 Cycle (rate, period, ramp, repeats)

 Restore

 Stop Cycle

 Configure: 

  in & out of service

  addressing

  other parameters

 

Who How
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u820BB8060A00641E088528v

ExpressCom 

Broadcast

Message

Example:
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DR Setup: Load Group
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Yukon DR Map

Control Areas:

     Triggers

   Constraints

Control Areas:

     Triggers

   Constraints

Control Areas:

     Triggers

   Constraints

Load Programs:

Gears

Constraints

Notifications

Load Programs:

Gears

Constraints

Notifications

Load Programs:

Gear(s)

Constraints

Notifications

Load Groups:

Addressing & 

Routing

Load Groups:

Addressing & 

Routing

Load Groups:

Addressing & 

Route

Scenarios:

Program(s)
Start Gear
Start offset

Stop offset

EIM API Calls:

Program(s)

Gear

Start time

Stop time

Changes

Scenario(s)

Start time

Stop time

 

Gear:
Cycling type
Cycle rate 

Cycle period
Ramp

How to stop

Assets: hardware, enrollments,  opt outs, 

control histories, log reports, …

A
p

p
lia

n
c
e
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Demand Response: Setup ➔ Create ➔ Load Group     

Type: RFN Expresscom Group 
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DR Setup: Constraints, Programs, 

and Gears
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• Default Constraint – Typically means no constraints

• Seasons and Holidays can only be built in DBE, not 

moved to the web yet ☺

• Weekday constraint can be built in Setup 

• Time of day constraints can be built within the program 
itself.

Program Constraints background
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Weekday only 
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Load Program Setup

• Constraints
• Summer only 

• Winter only 

• Weekday only

• Programs
• Manual

• Timed

• Automatic

• Gears
• TrueCycle

• Smart Cycle

• Time Refresh

How
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DR Setup: Control Areas and 

Scenarios
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• “Control Area” has a different meaning in the utility world.  It is a term that can be 
confused.

• Yukon’s Control Area is a way to organize programs and start and stop control

• To assign triggers for automatic control programs

• To manually start programs together often

•  To group programs to find them more easily

• A Program must be in one and only one Control Area

• If the program does not show up, check to see it is in a control area.

• Control Area name must be different than the program name

Control Area Background
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Control Area
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Control Area Page
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• Scenarios are an efficient way to start and stop several programs in 
a coordinated way

• Start and stop offset times specified

• Gear specified and changeable

• Programs can be in several Scenarios

• Scenario names cannot be the same as program names.

• Scenarios start and stop programs; they are not something that is 
active or not active.

Scenario Background 
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Scenario 
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DR Setup: Control Areas and Scenarios

• Control Areas

• Program must be in one and only 
one Control Area.

• Organize Programs for easy use

• Can start and stop programs 
at the control area level

• Triggers assigned at Control 
area Level

• Scenarios 

• Programs can be in multiple 
Scenarios

• Start and stop offsets

• Gear are selectable
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• Created in the Energy Company

• (building the Energy Company is some future session)

• Grouping of enrollment load groups/programs

• Categorize

• Think end uses

• For ease in finding desired load group Maybe

• Can limit enrollment to a single choice per enrollment 
category

Appliance Category
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• Admin → Energy Company → Appliance Categories

• Create Appliance Category

• Edit to add programs

Creating Appliance Categories
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• Sending the addressing to the LCRs so that they respond 

to the proper Broadcast commands.

• Assets Dashboard 

• Find a Customer

• Check Hardware (RFN)

• Enrollment in program (not really)

Enrollment
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DR Setup: Appliance Categories and Enrollment

• Appliance Categories

• Load programs must be in 
an appliance category to be 
available for enrollment.

• Appliance Categories can 
be used to limit enrollment 
to one in the category

• Enrollment

• Sending the addressing so 
LCRs will respond to the 
broadcast messages 
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Managing DR Devices in Yukon
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Assets Dashboard
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Creating an Account
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Viewing information about LCRs

• Search for an LCR serial number, using the Assets 

Dashboard, or the global search box.

• Can also search by account number, street address, 

name (if used in setting up accounts)
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View Hardware
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Adding Hardware (RF LCR note)

• If the serial number is not found, 
you can add it as new hardware.

• If it already exists in the Yukon 
database, you will be asked to add 
it from the “Warehouse”.
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Hardware Configuration
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Program Enrollment
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Manual Shed 
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OPERATING DEMAND 

RESPONSE EVENTS



© 2024 Eaton. All rights reserved..

Demand Response Dashboard
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Process: Start/Schedule Event

• Demand Response → Control Areas
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Process: Start/Schedule Event

• Actions → Start Control Area

OR
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Process: Start/Schedule Event
• Start Now or Schedule Future

• Start All Programs or Select which programs to start

• Schedule Stop Time
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Process: Start/Schedule Event

• Are You Sure? Select OK
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Process: Start/Schedule Event

• Control Area scheduled
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Process: Stop Event 
• Actions → Stop Control Area

• Stop Now, or Schedule New Stop Time
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Useful DR Yukon Functions
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Favorites Dashboard

Any page item with a star 

indicator can be added to 
the Favorites Dashboard 
with one click. 



© 2024 Eaton. All rights reserved..

Broadcast Performance Report
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RF Broadcast Performance

Click the Info Icon
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RF Broadcast Performance cont

• Details: Review Results
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Broadcast Performance Report Cont.
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Broadcast Performance Report Cont.
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Broadcast Performance Report – CSV Export
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Broadcast Performance Report – CSV Export Cont.
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Asset Availability
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Asset Availability

Eaton Confidential and Proprietary

Asset Availability Report

• Performance overview of devices 

assigned to control group. 

• Identify Active, Inactive, Opted Out, and 

Unavailable devices.

• Inactive and Unavailable will require 
analysis to determine if additional action 

is required

• View and Filter list of devices based on 

Status. Information on the last time the 

device report and runtime detected will 

be displayed.

• Export and/or Map all or filtered list of 

devices to define group of sites for field 

crew to visit.
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Asset Availability Cont.
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Asset Availability Cont.
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Asset Availability Cont.
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Asset Availability Map Devices
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Individual LCR Page
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Accessing Individual LCRs

• Search for an LCR serial number, using the Assets 

Dashboard

• Can also search by account number, street address, 

name (if used in setting up accounts)
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LCR Point Guide
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LCR Point Guide



© 2024 Eaton. All rights reserved..

Control Audit Report
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Control Audit Report
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Control Audit Report
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Control Audit Report
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Commander
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Commander
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Commander
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Mapping
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Eaton Confidential and Proprietary

Mapping Visualization

Use asset coordinates to display 

resource conditions on map.
• Color coded display of asset status for 

visual location analysis.

• Filter data to focus on assets in a 

specific condition.

• Identify potential communication system 

issue or device tampering.

• Export of data to create field work plan.

• New Feature: Overlay of Shape File to 

show connection to distribution system. 
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Opt Out Reporting
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Opt Out Reporting

Eaton Confidential and Proprietary

Many Options for Seeing Opt Outs

• Asset Availability 

• Count and List of devices that won’t 

participate due to Opt Out state

• Event Participation 
• Opt Out State in download identify 

reason for not responding.

• Opt Out Status Page 
• Provides control over Opt Outs

• Summary of Current and Future Opt Outs 

• Opt Out Info Report
• Details on accounts that were opted out of 

an event 
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