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Introduction, Background, and Report Organization 
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2.2. Background 



 

 

 

2.3. Report Organization 



  



CHAPTER 3: 
Methodologies and the Survey Process 

Figure 1: Methodology and Approach Used for Controls Survey 

 
 
 
 
 

 

 

 
 
 

 

 

 

 



  



CHAPTER 4:  
Analysis and Results 

4.1. DR Characterization Framework 

Operational Features 

 

 

 

Technical Features 

 



Other Features (Operational/Technical) 

 

 

Table 1: Demand Response Characterization Framework 

Attribute Category Characteristic DR Potential Notes 

Load 
Variability/Profile 

Operational 
High Low Predictable peak loads 

permit advance planning 
to shed/shift loads. Low High 

Seasonal 
Variations 

Operational 
High Low Grid peak coincident 

plant operational peaks 
lessen the DR potential. Low High 

Process 
Classification 

Operational 
Continuous Low Batch process more 

flexible for DR. 
Batch High 

Controls 
Capabilities 

Technical 

Basic Medium Advanced controls allow 
for automation resulting 
in reliable/consistent load 
shift. Advanced High 

Enablement 
Costs 

Other 

High Low Per capita enablement 
costs may be lesser in 
larger sectors due to high 
load availability for same 
effort. Low High 

DR History Other 
No High/Low DR history will give 

better indication of future 
participation. Yes High/Medium 

4.2. Summary of Survey Results 



 



Table 2: Industrial Mix and DR Categorization of Survey Respondents 

NAICS Industrial Sector Respondent 
Total 

Respondents 
Participating 

in DR 

Respondents 
Not 

Participating 
in DR  

Respondents 
Energy Use 

(MW) 

2213 Water-Wastewater Treatment 9 3 6 39.0 

3114 Fruit and Vegetable Processing 18 2 16 122.3 

3121 Beverages 2 1 1 25.0 

3241 Petroleum/Coal 1  1 0.8 

3254 Pharmaceuticals/Medicine 1  1 7.5 

3272 Glass 2 2  15.0 

3273 Cement and Concrete 2 1 1 52.5 

3274 Gypsum 1 1  2.5 

3344 Semiconductor/Electronics 2 1 1 3.3 

3363 Motor Vehicle Parts 1 1  2.5 

4869 Petroleum Transportation 1 1  62.5 

4881 Airport 1 1  45.0 

4931 Warehousing and Storage 1  1 2.5 

5182 Data Centers 2 1 1 5.0 

5622 Waste Treatment and Disposal 1  1 2.5 

9261 Transportation Authority 1  1 2.5 

 TOTAL 46 15 (33%) 31 (67%) 390.3 

Electrical Profile of Survey Respondents 



Table 3: Service Providers Supplying Purchased Electricity 

 PG&E SCE SDGE Direct 
Access 

MUD Irrigation 
District 

Total 29 4 2 1 2 5 

DR Participant 11 2 1 1 1 2 

No DR Program 18 2 1 0 1 3 

Table 4: Energy Used in On-Site Electricity Production 

 Biomass Steam Renewable Diesel Other 

Total 3 1 6 2 4 

DR Participant 0 1 3 1 2 

No DR Program 3 0 3 1 2 

 

 



DR Participants 

Variations in Electrical Demand 

Table 5: Periods of Elevated Electricity Demand 

 8am-12pm 
(%) 

12pm-2pm 
(%) 

2pm-4pm 
(%) 

4pm-6pm 
(%) 

6pm-8pm 
(%) 

Total 48 67 71 67 43 

DR Participant 75 63 75 75 63 

No DR Program 31 69 69 62 31 

Control Systems 



Table 6: Process Control Classifications 

 Manual 
(%) 

Semi-Automated 
(%) 

Fully Automated 
(%) 

Total 12 47 38 

DR Participant  7 36 57 

No DR Program 16 59 25 

Table 7: Control System Vendor Used at Reporting Facilities 
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Total 21 12 8 5 3 3 2 2 1 1 

DR Participant 8 7 2 1 2 1 1 1 1 0 

No DR Program 13 5 6 4 1 2 1 1 0 1 



Respondent Production Characteristics 



Facility Audits 

Table 8: Focus of Energy Audits at Reporting Facilities 

 Full Facility Part of 
Facility 

Systems EE Potential DR or Auto-DR 
Potential 

Total 20 4 6 7 7 

DR Participant 9 2 1 3 3 

No DR Program 11 2 5 4 4 

Decision Makers and Concerns about DR  

Table 9: DR Decision Makers 

  Corporate Plant Facility Production Maintenance System 

Total 25 19 14 10 5 3 

DR Participant 9  

(28%) 

6 

(19%) 

8 

(25%) 

6 

(19%) 

2 

(6%) 

1 

(3%) 



No DR Program 16  

(36%) 

13 

(29%) 

6 

(14%) 

4 

(10%) 

3 

(7%) 

2 

(4%) 

Desired Features/Benefits in DR Participation 

 



Table 10: Preferred Features for Auto-DR Program 

4.3. Conclusions Drawn from Survey Responses 



4.4. Results Integrated with Other Sources 



• 

• 

4.5. Feedback from the Control Experts Group 



Table 11: Annual Electricity Consumption for Subsectors with Suggested DR Potential 



CHAPTER 5:  
Conclusions 

5.1. Next Steps 

• 

• 

• 



• 
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Appendix A 
Common Types of Controls and Terminology



HMI (Human Machine Interface)

Peak Load Management (PLM)



Demand Limiting 



Appendix B 
Open Automated Demand Response (OpenADR) 
Technology Overview

 

 

 

 

 

 

 

 



Figure B1: OpenADR Technology and Communication Architecture 



Appendix C 
Graphical Representations of Survey Results

Figure C-1: 46 Valid Survey Respondents by Industrial Sector 



Figure C-2: 46 Valid Survey Respondents with and without DR Programs 



Figure C-3: Percentage of Survey Respondents with and without DR Programs 

Figure C-4: Electrical Demand Profile of Survey Respondents 

Total DR Program No DR 
Program 



Figure C-5: Peak Electrical Demand by Survey Respondents 

Figure C-6: Annual Survey Respondent Expenditures on Electricity 

  

Total DR Program No DR 
Program 

Total DR Program No DR 
Program 



Figure C-7: Vendor of Purchased Electricity 



Figure C-8: Diurnal Variations in Electricity Demand 

Figure C-9: Seasonal Variations in Electricity Demand 



Figure C-10: Seasonal Variations in Electricity Demand by Industrial Sector 

Figure C-11: Control Process Type (Fully/Semi-Automatic or Manual) 

 
  



Figure C-12: Control System Vendor 

Figure C-13: Management of Control Networks 

  



Figure C-14: Control System Use with End-Use Loads 

Figure C-15: Batch vs. Continuous Processes at Respondents Facilities 



Figure C-16: Do Production Processes Consume More Than 25% of Demanded Electricity? 

Figure C-17: Production Processes with Demand is Greater Than 25% 



Figure C-18: Automatic Shutdown 

Figure C-19: Facility Energy Audits 



Figure C-20: Focus of Audit 

Figure C-21: DR Decision Maker 

  



Figure C-22: Perceived Barrier to DR Participation 

Figure C-23: Desired Features/Benefits of DR Participation  



Appendix D 
Survey Questionnaire Submitted to Respondents

























Appendix E
Control Expert Feedback Form 








