

POWER PLANT EFFICIENCY


B. POWER PLANT EFFICIENCY
In accordance with CEQA, the Commission must consider whether the project’s consumption of energy (non-renewable fuel) will result in adverse environmental impacts on energy resources. [California Code of Regulations, Title 14, Section 15126.4(a)(1), Appendix F.]  This analysis reviews the efficiency of project design and identifies measures that prevent wasteful, inefficient, or unnecessary energy consumption.

Summary of the Evidence

Pursuant to CEQA Guidelines, Staff assessed whether Palomar Energy’s use of natural gas would result in (1) an adverse effect on local and regional energy supplies and resources; (2) the need for additional energy supply capacity; (3) noncompliance with existing energy standards; or (4) the wasteful, inefficient, and unnecessary consumption of fuel or energy (Exhibit 50, p. 5.3-2; RT, p. 34). 

1. Potential Effects on Energy Supplies and Resources

Under normal conditions, the Project will burn natural gas at a nominal rate of 88 million Btu per day lower heating value (LHV), which is based on eight hours of baseload operation and 16 hours of peak load operation (Exhibit 50, p. 5.3-2).   According to Staff, this is a substantial rate of energy consumption that potentially could impact energy supplies (Ibid.).

2. Need for Additional Energy Supplies or Capacity

Natural gas will be supplied via the existing SDG&E pipeline system. With the increased natural gas capacity from the recently completed Line 6900 Expansion Project and Bajanorte pipeline project, the SDG&E gas system is expected to be able to deliver the required amount of natural gas to Palomar Energy without significant risk of curtailment or other adverse impacts on natural gas supply in California (Exhibit 35, Direct Testimony of Joseph Rowley, Power Plant Reliability, p. 6).
3. Compliance with Energy Standards

No standards apply to the efficiency of Palomar Energy or other non-cogeneration projects (Exhibit 50, p. 5.3-3; See Public Resources Code Section 25134).

4. Alternatives to Wasteful or Inefficient Energy Consumption

Staff reviewed information on alternative generating technologies supplied by the Applicant (Exhibit 1, Section 3; Exhibit 50, Section 5.5; See the Alternatives section of this Decision).   Given the project objectives, location, and air pollution control requirements, the conclusion is reached that only natural gas-burning technologies are feasible (Ibid.)

Under expected project conditions, electricity will be generated at a full load efficiency of approximately 50 percent LHV without duct firing and 49 percent with duct firing (Exhibit 35, Direct Testimony of Joseph Rowley, p. 5).  Staff found that this compares favorably with the average fuel efficiency of a typical utility baseload plant, which operates at approximately 35 percent LHV (Exhibit 50, p. 5.3-2).

Project fuel efficiency, and therefore its rate of energy consumption, is determined by the configuration of the power producing system and by selection of generating equipment.  Palomar Energy is configured as a two-on-one combined cycle power plant, in which electricity is generated by two gas turbines, and additionally by a reheat steam turbine that operates on heat energy recovered from the gas turbines’ exhaust.  By recovering this heat, which would otherwise be lost up the exhaust stacks, the efficiency of a combined cycle power plant is considerably increased compared with either a gas turbine or a steam turbine operating alone. Staff concluded that the proposed configuration is well suited to the large, steady loads met by a baseload plant (Exhibit 50, p. 5.3-4).  Project efficiency also will be enhanced by use of inlet air evaporative coolers, HRSG duct burners (re-heaters), three-pressure HRSG and steam turbine units, and the circulating water system. 

The proposed conventional combined cycle technology, using an F-class advanced gas turbine, offers the best combination of efficiency, environmental performance, and proven technology.  Staff finds that the F-class gas turbines represent some of the most modern and efficient machines available (Exhibit 50, p.5.3-5).  Within the range of currently available, large combustion turbines, the General Electric Frame 7FA model was selected for the project because it offers the best combination of commercially proven status, emissions performance, efficiency, and operational flexibility (Exhibit 1, p. 3-12). 

Staff does not consider cumulative impacts on energy resources likely. The highly efficient Palomar Energy facility is not expected to lead to additional fuel consumption that would not have occurred without the Project, as older less efficient plants consume more natural gas than do new efficient plants like Palomar Energy (Exhibit 50, p. 5.3-7).

Findings and Conclusions

Based on the uncontroverted evidence of record, the Commission makes the following findings and conclusions:

1. Palomar Energy will not require the development of new fuel supply resources since natural gas resources exceed the fuel requirements of the project.

2. Palomar Energy will not consume natural gas in a wasteful, inefficient, or unnecessary manner.

3. The project configuration and choice of generating equipment represent the most feasible combination to achieve project objectives.

4. The project design, incorporating a two-on-one power train and employing the highly efficient F-class turbine, will allow the power plant to generate electricity at full load with optimal efficiency.

5. The anticipated operational efficiency of the project is consistent with that of comparable power plants using similar technology and significantly more efficient than older power plants.

The Commission therefore concludes that the Palomar Energy Project will not cause any significant direct or indirect adverse impacts on energy resources. The project will conform with all applicable laws, ordinances, regulations, and standards relating to fuel efficiency as identified in this Decision.  No Conditions of Certification are required for this topic.
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