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1.0 Introduction 
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2.0 Project Approach 

2.1. Information and Communications 

2.1.1. Open Automated Demand Response (OpenADR) 
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Start End Tier
0:00 6:59 Low
7:00 12:59 Medium
13:00 16:59 High
17:00 18:59 Critical
19:00 21:59 High
22:00 23:59 Medium

Price Tiers

Time Price
0:00 0.06$      
1:00 0.06$      
2:00 0.06$      
3:00 0.06$      
4:00 0.06$      
5:00 0.06$      
6:00 0.06$      
7:00 0.08$      
8:00 0.08$      
9:00 0.08$      
10:00 0.10$      
11:00 0.10$      
12:00 0.10$      
13:00 0.12$      
14:00 0.12$      
15:00 0.12$      
16:00 0.12$      
17:00 0.22$      
18:00 0.22$      
19:00 0.14$      
20:00 0.14$      
21:00 0.12$      
22:00 0.10$      
23:00 0.10$      

Price Schedule

Price Schedule to 
Price Tier Mapping

[$0.00, $0.06] → Low      
($0.06, $0.11] → Medium
($0.11, $0.18] → High     

($0.18, ∞] → Critical

 
Figure 1. OpenADR price schedule to price tier conversion 
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Figure 2. OpenADR communication overview 

2.1.2. Utility Message Channel (UMC) 

PS = Price Schedule 
PT = Price Tiers 
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UMC Price Schedule Devices

Start End Price
0:00 6:59 0.06$   
7:00 9:59 0.08$   
10:00 12:59 0.10$   
13:00 16:59 0.12$   

.

UMC Price Tier Devices

Start End Tier
0:00 6:59 Low
7:00 12:59 Medium
13:00 16:59 High
17:00 18:59 Critical

.

RDS over FM

UMC Server

Price 
Schedule

Price 
Tiers

PS
PT

Start End Price
10:00 12:59 0.10$      

RDS Pricing Message 3Start End Price
10:00 12:59 0.10$      

RDS Pricing Message 3Start End Price
10:00 12:59 0.10$      

RDS Pricing Message 3
Start End Price
0:00 6:59 0.06$    

Price Schedule Message 1
Start End Tier
0:00 6:59 Low

Price Tier Message 1

 
Figure 3. RDS transmission of price schedules and price tiers 
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2.1.3. Integrated OpenADR-UMC Functionality 

Table 1. OpenADR, UMC, and ADR-UMC Messages 

Function OpenADR UMC ADR-
UMC 

Price 
Schedule  

Can accommodate up to 
one price per minute  

Each message allows four time 
periods/prices; but messages can 
be combined to allow an unlimited 
number of periods/prices 

Yes 

Price Tier 
Added to OpenADR as part 
of this project. 

Allows up to 4 Tiers, where Tiers 
1-3 are commonly used for time of 
use prices and Tier 4 is used as a 
CPP event. 

Yes 

Relative 
Price 

- 
Allows a base price with 3 
multipliers 

No 

Temperature 
Offset 

- 
Each message provides one offset 
(in degrees) from existing 
thermostat setpoint.  

No 

Set 
Temperature 

- 
Each message provides one 
setpoint (in degrees) to be applied 
to all devices in the group. 

No 

Display 
Message 

- 
Free-text message limited to 36 
characters. 

No 

Cancel 
Event 

Removes previous message 
(price schedule or tier) 

Removes the previous message 
(price schedule or tier) 

Yes 

Modify 
Event 

Update price schedule 
Cancel a previous message and 
send a new one. 

Yes 

Bidding 
Information  

Sends information about 
timing of the auction (i.e. 
opening and closing times) 

- 

No 

Receipt 
Notification 

Additional information can 
be sent back as well. 

- 
No 
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• 

• 

• 

• 

2.2. Information and Control Devices 

• 

• 

• 

• 
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Table 2. Information and control devices used to demonstrate the 
OpenADR-UMC price notification system 

Company Device Reception 
from utility 

Connection to 
local devices 

Energy Hub 
Load Monitor and 
Display 

None 
Wireless  

(Wifi) 

Entek Load Control Switch UMC Wired 

General Electric UMC Router UMC Wired 

Residential Control 
Systems 

TE43 Communicating 
Thermostat 

UMC Wired 

Universal Devices ISY-99i Controller OpenADR 
Wireless  

(INSTEON) 

2.3. Demo Unit Construction 
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3.0 Project Outcomes  

3.1. Communications 

 
Figure 4. Web-based Interface to the Demand Response Automation 
Server (DRAS) 
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Figure 5: Overview of the OpenADR-UMC system 
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3.2. Sending Price Events 

Table 3. Price schedule used for the demo Table 3. Price schedule used for the demo 
OpenADR UMC Price Timing 
Moderate Tier 2 $0.11 2 minutes after event initiated 

High Tier 3 $0.15 4 minutes after event initiated 

Normal Tier 1 $0.08 6 minutes after event initiated 

3.3. Information and Control Devices 

3.3.1. Universal Devices ISY-99i Controller 

                                                



 14 

 
Figure 6. ISY-99i Controller with SmartHome PowerLinc Modem, 
LampLinc and ApplianceLinc modules 

3.3.2. General Electric Demand Response Module 

Figure 7. GE’s DR module 



 15 

3.3.3. EnergyHub 

 
Figure 8. EnergyHub dashboard 
and Plug-load monitor 

3.3.4. Entek Load Switch 
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Figure 9. Entek TC240 Load 
Control Switch 

3.3.5. RCS TE43 Thermostat 

 

3.4. Demonstration Unit 
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     Figure 10. The residential OpenADR demonstration unit 

 
Figure 11. Interior of the residential Open-ADR model home 
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Figure 12. Exterior of the residential Open-ADR model home, with hot 
tub and air-conditioning unit 
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4.0 Conclusions and Recommendations  

 

 

4.1. Conclusions 

4.2. Recommendations 
The ADR-UMC system should be considered an option in all future utility plans for customer 
notification of electricity pricing, given its low-cost, wide broadcast range, open protocol, and 
support from the National Institute of Standards and Technology. 

4.3. Benefits to California 
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5.0 References 
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Appendix A: Instructions for Residential OpenADR 
Demonstration 
 

 
 

 

 

 
Figure 13:  From Quickstart Guide for HP Mini 1116NR 
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Figure 14: e-Radio Tx Server Client before connection 
 

 

 

Figure 15: e-Radio Tx Server Client after connection 
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Figure 16:  Login screen for DRAS 

Figure 17: RDS Demo page: for creating events for Demo. 
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Figure 18: RCS thermostat 
 

Figure 19: EnergyHub error message 
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Figure 20: Device layout. 
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