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1.0 Introduction 
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2.0 Background 
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3.0 Radio Data System Signal Reception Testing 

3.1. Communications Infrastructure 

Figure 1. The RDS Logo 

Source: RDS Forum (http://www.rds.org.uk/) 
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3.2. Study Area 

Figure 2. SMUD service territory 

Source: SMUD service territory map - Sacramento Municipal Utility District; Forecast Climate 
Zones map - California Energy Commission 
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Figure 3. FM Stations in Sacramento with RDS capability 

Source: Available reception as measured by Heschong Mahone Group; Federal Communications 
Commission 
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Figure 4. Local signal coverage for FM Stations sending RDS signals.  Signal 
coverage data from the Federal Communications Commission. 

Source:  Signal contours – Federal Communications Commission; Map - Google Maps 
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3.3. RDS Monitoring System 

Figure 5. RDS Monitoring System Components 

Source: Photo taken by Heschong Mahone Group 
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3.4. Data Collection 

Figure 6. RDS test sites and Broadcast Tower Locations 

Source: Test site locations – Heschong Mahone Group; Broadcast Tower locations – Federal 
Communication Commission; Background Map – Google Maps 
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3.5. Signal Strength and Group Reception 
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Figure 7. Signal Strength and Percentage of Groups Received, with Trend Line 

Source: Heschong Mahone Group 

 

3.6. Probability of Message Reception 
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lnpSuccessP ))1(1()( −−=

Equation 1. Message reception probability 

Figure 8. Probability of message receipt as a function of signal repeat 

Source: Heschong Mahone Group 
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Figure 9. Probability of receiving a message sent once 

Source: Heschong Mahone Group 
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Figure 10. Probability of receiving a message sent five times 

Source: Heschong Mahone Group 
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Figure 11. Probability of receiving a message repeated 100 times 

Source: Heschong Mahone Group 
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4.0 PCT Functionality Testing 

4.1. Energy Commission Proposed Requirements for PCTs 

• 

• 

• 

• 

• 
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4.2. Communications 

4.2.1. KXJZ 90.9 FM 
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Figure 12. Local (inner), distant (middle) and fringe (outer) signal coverage for 
KXJZ 90.9 FM Sacramento.  

Source: Source: Radio-Locator (www.radio-locator.com) 
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4.2.2. Software Interface 

Figure 13. Main user interface for PCT testing 

Source: Heschong Mahone Group 

 

Figure 14. Price event interface for PCT testing 

Source: Heschong Mahone Group 

 

Figure 15. Emergency event interface for PCT testing 
Source: Heschong Mahone Group 
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• 
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• 
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• 
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• 

4.2.3. RDS Messaging Structure 

Message Type Number of groups 

Price Event 4 

Change Temperature 4 

Set Temperature 4 

Cancel Event 2 

Free Text 4 + 1 for every 3 characters 

Figure 16. Length of Messages sent via RDS 

Source: Heschong Mahone Group 

4.3. Thermostats 
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Figure 17. Residential Control System’s TR40 display unit 

Source: Heschong Mahone Group 

Figure 18. TR40-PCT controller 

Source: Heschong Mahone Group 
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Figure 19. TR40-PCT logger and RDS receiver 

Source: Heschong Mahone Group 

4.4. PCT Functionality Results 

• 

• 

• 

• 
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• 

• 

• 

• 



25 

Message Event 

Figure 20. Website interface for a message event 

Source: Heschong Mahone Group 

 

Figure 21. PCT displaying a message 

Source: Heschong Mahone Group 
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event_id:1 command_type:MessageFree total_packets:20 start_time:2008-
04-17 16:01:19  end_time:2008-04-17 16:01:39 

04/17/2008 16:01:30> DL485: Added Message 1: text message test 

04/17/2008 16:01:30> DL485: - Start: 04/17/2008 16:03:00 

04/17/2008 16:01:30> DL485: - Stop: 04/17/2008 16:04:00 

04/17/2008 16:03:01> DL485: Message 1 Activated 

04/17/2008 16:04:01> DL485: Removed Message 1 
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4.4.1. Price Event 

Figure 22. Website interface for a price event 

Source: Heschong Mahone Group 
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Figure 23. PCT displaying Tier 4 notice 

Source: Heschong Mahone Group 

Figure 24. PCT showing current settings before Tier 4 event 

Source: Heschong Mahone Group 
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Figure 25. PCT displaying Tier 4 event in progress 

Source: Heschong Mahone Group 

Figure 26. PCT showing current settings during a Tier 4 price event 
Source: Heschong Mahone Group 
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Figure 27. PCT displaying end of price event message 

Source: Heschong Mahone Group 

event_id:2 command_type:PriceEvent total_packets:8  

start_time:2008-04-17 16:07:55  end_time:2008-04-17 16:08:03 

04/17/2008 16:08:00> DL485: Added Event 2: Price, Tier:4.000000  

04/17/2008 16:08:00> DL485: - Start: 04/17/2008 16:12:00 

04/17/2008 16:08:00> DL485: - Stop: 04/17/2008 16:16:00 

04/17/2008 16:12:02> DL485: Event 2 Activated 

04/17/2008 16:16:02> DL485: Removed Event 2 
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4.4.2. Temperature Change Event 

Figure 28. Website interface for a temperature change event 
Source: Heschong Mahone Group 
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Figure 29. PCT displaying temperature change notice 
Source: Heschong Mahone Group 

Figure 30. PCT displaying current settings before temperature event 
Source: Heschong Mahone Group 
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Figure 31. PCT displaying temperature event in progress notice 
Source: Heschong Mahone Group 

Figure 32. PCT displaying current settings during temperature event 
Source: Heschong Mahone Group 
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Figure 33. PCT displaying end of temperature event notice 
Source: Heschong Mahone Group 

event_id:3 command_type:ChangeTemp total_packets:8  

start_time:2008-04-17 16:19:33  end_time:2008-04-17 16:19:41 

04/17/2008 16:19:38> DL485: Added Event 3: Change Temp 5.000000 

04/17/2008 16:19:38> DL485: - Start: 04/17/2008 16:22:00 

04/17/2008 16:19:38> DL485: - Stop: 04/17/2008 16:26:00 

04/17/2008 16:22:02> DL485: Event 3 Activated 

04/17/2008 16:26:02> DL485: Removed Event 3 
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5.0 Summary and Discussion 
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Appendix B. RDS Test Protocol  

 

 

 

 

 

 → cmd

 
cd C:\Documents and Settings

 
java -jar PCT.jar logger.properties

 

 

 




