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DATE APR 182012
Mr. Eric Solorio, Siting Project Manager -]
California Energy Commission RECD. APR 18 2012
1516 Ninth Street
Sacramento, CA 95814

VIA HAND DELIVERY AND US MAIL

Re:  Pio Pico Energy Center Project (11-AFC-01)
Additional Data in Support of PSD Permit Application

Dear Mr. Solorio:

On behalf of Applicant Pio Pico Energy Center, LLC, please find enclosed herein for docketing
supplemental information submitted to U.S. Environmental Protection Agency Region 9 related
to Applicant’s PSD Permit Application for the Pio Pico Energy Center Project.

Should you have any questions regarding this submittal, please contact me directly.
Respectfully submitted,

Mol =

Melissa A. Foster
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DECLARATION OF SERVICE

I, Judith M. Warmuth, declare that on April 18, 2012:

O | deposited copies of the aforementioned document and, if applicable, a disc containing
the aforementioned document in the United States mail at 500 Capitol Mall, Suite 1600,
Sacramento, California 95814, with first-class postage thereon fully prepaid and addressed to
those identified on the Proof of Service list herein and consistent with the requirements of
California Code of Regulations, Title 20, sections 1209, 1209.5, and 1210.

OR

[E3] | transmitted the document(s) herein via electronic mail only pursuant to California
Energy Commission Standing Order re Proceedings and Confidentiality Applications dated
November 30, 2011. All electronic copies were sent to all those identified on the Proof of
Service list herein and consistent with the requirements of California Code of Regulations, Title
20, sections 1209, 1209.5, and 1210.

OR

O On the date written above, | placed a copy of the attached document(s) in a sealed
envelope, with delivery fees paid or provided for, and arranged for it/them to be delivered by
messenger that same day to the office of the addressee, as identified on the Proof of Service list
herein and consistent with the requirements of California Code of Regulations, Title 20, sections
1209, 1209.5, and 1210.

| declare under penalty of perjury under the laws of the State of California that the foregoing is
true and correct, that | am employed in the county where thisymailing occurred, and that | am

over the age of 18 years and not a party to the proceeding.
Do il
i?‘ Judith M. Warmuth
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April 13, 2012

sierra
research

1801 J Street
Sacramento, CA 95811

Mr. Gerardo Rios Tel: (916) 444-6666
Chief, Permits Office ii:\ /(jész 4’\;‘:“8373
U.S. EPA Region 9 Tel: (734) 761-6666
75 Hawthorne Street Fax: (734) 761-6755

San Francisco, CA 94105

Subject:  Pio Pico Energy Center PSD Permit Application
Response to Supplemental Information Request

Dear Mr. Rios:

As requested in your March 21, 2012 email request, we are submitting the additional information set
forth below on behalf of Applicant Pio Pico Energy Center LLC.

10-Minute Startup Requirement

Comment: You agreed to provide an explanation of the need for a 10 minute turbine start-up time,
and why a longer startup time, e.g., 30 minutes, would not be consistent with the operational needs
of the project.

First, it is important to clear up a misunderstanding about the startup time for the current generation
of “fast start” combined-cycle units. There are no combined cycle configurations in the size range
needed for this project that can start up and reach full rated power in 30 minutes." For a 300 MW
combined cycle unit, an output of only 180-200 MW can be achieved within this 30 minute time
period. It takes a considerably longer period of time for a combined cycle unit to reach full load
under combined cycle operation (and corresponding efficiency).

Under hot start conditions, it can take up to 2 hours for a combined cycle unit to reach full power
production. Under cold start conditions, up to 3 % hours are required to achieve full load combined
cycle output. Because the purpose of the comparison between simple cycle and combined cycle
turbine performance is to evaluate whether a combined cycle unit is capable of meeting the
performance requirements of the project, the more appropriate question is “why a longer startup time
(e.g., 125 minutes) would not be consistent with the operational need of the project.”

! Both Siemens and GE have developed “flexible efficiency” combined cycle units capable of reaching full gas turbine
capacity in 30 minutes from a hot start. However, these units are rated at over 500 MW; and under cold start
conditions, the time to full load is considerably longer than 30 minutes. For a peaking facility such as PPEC, fast cold
start response is an important feature.
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No single power production technology is capable of meeting all of the needs of a power production
system. In general, renewable resources produce relatively low greenhouse gas emissions, but are
not reliable or available at all times. Baseload technologies provide steady, reliable, and efficient
power, but cannot react quickly to changes in load or supply. Enough generation must be distributed
in order to balance the generation and load demands of the electric distribution systems. The power
production system uses different power production technologies so that the system, as a whole, is
capable of meeting the widely varying demands placed on it, without grid instability or possible
interruption of service.

EPA has recognized the distinction between baseload, intermediate, and peaking power production,
and the fact that certain technologies are not suited for all uses. Specifically, EPA has recognized
that combined cycle facilities are well-suited for baseload and intermediate power production, due to
their efficiency. However, the relatively high capital costs and relatively slow response times of
combined cycle facilities makes them unsuited for use as peaking production units. Power grids
need both in their mix of resources.? For peaking service, a delay of an hour or more from dispatch
to full load is not acceptable.

PPEC was designed to meet SDG&E’s stated need for peaking/intermediate capability (see Product
2 of the attached letter from SDG&E). It is important to understand the context of the RFO in order
to interpret the requirements. First, at the time that the RFO was published (and, indeed, at this time
as well) combined cycle plants were not considered candidates for peaking operation. Second, the
anticipated heat rate of 10,500 Btu/kWh in the RFO is consistent with an expectation that simple
cycle technology would be proposed. Finally, the requirement that proposals should provide
“flexible resources that are capable of providing regulation” and that proposals capable of “quick
start operations” would be ranked higher both rule out technology with a long startup cycle. All three
bids that were accepted by SDG&E in response to the RFO were either simple cycle combustion
turbines or reciprocating engines, all with extremely fast response and startup times. This provides
clear evidence that a combined cycle alternative to PPEC would not have been feasible as a practical
matter, as it would not have been selected to receive a contract by SDG&E.

PPEC is designed to operate not more than 4,000 hours per year, and to cycle several times a day in
response to sudden shifts in demand. A combined cycle unit operating in this fashion would a)
spend much of its operating time ramping up or ramping down the steam turbine, thereby not
achieving the expected combined cycle efficiency; and b) incur significant maintenance costs as a
result.

Because a combined cycle unit would constitute a fundamental redesign of the project, and because
use of currently available combined cycle technology would not meet the legitimate objectives of the
project, combined cycle technology was eliminated as technically infeasible at Step 2 of the Top-
Down BACT analysis.

2 EPA, Standards of Performance for Greenhouse Gas Emissions for New Stationary Sources: Electric Utility
Generating Units, EPA-HQ-OAR-2011-0660 (March 27, 2012). “The EPA is not including stationary simple cycle
turbines in this rule because they generally operate differently than the other units covered by today’s rule. The units
covered by today’s rule are generally used to serve baseload or intermediate demand, while simple cycle turbines are
generally used much less often (and thus have lower GHG emissions) and are generally used to meet peak demand rather
than base or intermediate load requirements.”
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Cost Data

Comment: You agreed to provide cost data that compares construction and annual operating costs
of your proposed simple cycle plant with a hypothetical combined cycle plant of similar capacity.

Response: Applicant retained E3 Consulting, LLC, to evaluate the costs to build and operate a
nominal 300 MW power generation facility using three different generation technology options. The
following three options were evaluated:

o GE LMS100PA, three units in simple-cycle configuration;
o GE Frame 7FA.04 Fast Start in 1x1 combined-cycle configuration; and
e Siemens SGT 5000F Flex 10 1x1 combined-cycle configuration.

The basis for the analysis is provided in Table 1. The results of cost analysis are summarized in
Table 2. Details of the analysis are provided in the attached letter from E3 Consulting.

Applicant has evaluated the emissions associated with each of the options for which cost estimates
were developed. The same basis used for cost calculations was used for emission calculations.
Emissions are summarized in Table 3. This table shows that the GE FS Combined Cycle unit would
have higher GHG emissions than the simple cycle configuration proposed for Pio Pico for the
specific operating scenario expected for PPEC. This occurs because the lengthy startup cycle results
in significantly more hours of startup time, with significantly more fuel consumption, during the 500
starts per year that PPEC is required to offer. The GE FS CC configuration is therefore eliminated
as a candidate for BACT for GHG for this project.

Details of the GHG calculations are presented in Tables 4 through 7.
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Table 1A Operating Scenario

GE
Pio FS | Siemens
Pico | CC | FSCC
COLD STARTS
Number of cold startups per year 500 52 52
Duration of cold startup (total, incl. SC + CC) (hrs/start) 0.2 3.5 2.08
Duration of elevated emissions during cold startup (hrs/start) 05 | 0.75 0.20
Duration of normal emissions during cold startup (hrs/start) 0.0 | 275 1.88
Hours of elevated emissions during cold startups per year (hrs/yr) 250.0 | 39.0 10.4
Hours of normal emissions during cold startup (hrs/yr) 0.0 143 97.9
HOT/WARM STARTS
Number of hot/warm startups per year inc 448 448
Duration of hot/warm startup (total, incl. SC + CC) inc 2 1
Duration of elevated emissions during hot/warm startup (hrs/start) inc | 0.23 0.2
Duration of normal emissions during hot/warm startup (hrs/start) inc | 177 0.75
Hours of elevated emissions during hot/warm startups per year (hrs/yr) inc | 1045 | 896
Hours of normal emissions during hot/warm startups per year (hrs/yr) inc | 7915 336
SHUTDOWNS
Number of shutdowns per year 500 | 500 500
Duration of shutdown (total, incl SC + CC) 0.2 1 1
Duration of elevated emissions during shutdown (hrs) 0.2 0.5 0.5
Hours of elevated emissions during shutdown per year (hrs/yr) 83.3 | 250 250
Duration of normal emissions during shutdown (hrs) 0.0 05 0.5
Hours of normal emissions during shutdown per year (hrs/yr) 0.0 | 250 250
ANNUAL OPERATIONS

Total operating hours per year (hrs/yr) 4167 | 5578 5034
Hours of elevated startup/shutdown emissions per year (hrs/yr) 333 | 394 350
Hours of normal startup/shutdown emissions per year (hrs/yr) 0 1184 684
Hours of startup operation per year 83 | 1078 534
Hours of shutdown operation per year 83 500 500
Hours gas turbine baseload operation per year (hrs/yr) 4000 | 4000 4000
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Table 1B Predicted Heat and Power Rates

Turbine
Heat Input Output Heat Rate,
GE LMS100PA SC (Pio Pico Energy Center) HHV MW Btu/kWh
Full load, ~ISO conditions (63 F) 903 103.3 8738
Min load, ~ISO conditions 546 51.6 10576
Turbine
GE Frame 7FA.04 (Fast Start) 1x1 CC Heat Input Output Heat Rate,
(from Oakley Generating Station) HHV MW Btu/kWh
GT only, full load, ISO conditions 2102 213 9869
GT only, min load, ISO conditions 1339 104 12829
CC, full load (net heat rate from AFC) 2102 312 6752
Average, SC to CC full load 2102 263 8310

Notes:

1. Includes evaporative cooling and ACC

2. Cold startup: 45 min to SC full + 2 hr 45 min to CC full (total start time from McLucas/Radback 10/21/10
email to BAAQMD); warm/hot start: 14 min to SC full + 1 hr 46 min SC to CC full (total start time from
McLucas/Radback 10/21/10 email to BAAQMD); shutdown: 30 min CC full to SC full + 30 min SC full to off

3. Assume 5000 hours of operation per year for aux boiler, including 500 startups/shutdowns
(per FDOC, aux boiler operates when turbine is down plus during turbine startup/shutdown)
50.6 MMBTtu/hr steady state
25.3 MMBtu/hr startup/shutdown

Turbine
Siemens SGT6 5000F (Flex 10) 1x1 CC Heat Input Output Heat Rate,
(from Carlsbad Energy Center Project) HHV MW Btu/kWh
GT only, full load, ISO conditions 2000 208 9615
GT only, min load, ISO conditions 1227 104 11798
CC, full load 2000 279 7168
Average, SC to CC full load 2000 244 8392

Notes:
1. Includes evaporative cooling and ACC; heat input at 1SO conditions without PAG

2. Full load CC turbine output from GHG Table 2, p. 6.1-13, of the RPMPD for Carlsbad Energy Center
3. Cold startup: 12 min to SC full + 113 min to CC full (from Siemens startup curves); warm/hot start: 12
min to SC full + 45 min SC to CC full (from Siemens startup curves, avg of hot and warm ST times);
shutdown: 30 min CC full to SC full + 30 min SC full to off

4. Assume Siemens CC utilizes same evaporative cooler as GE CC




Table 2 Turbine Capital and Operating Costs

Variable
O&M Total Total
Capital | Fixed O&M (non Major Maintenance | Maintenance
Primary Configuration/ Net Output Cost Cost major) | Maintenance
Technology Cycle MW MWH/yr $IKW $lkw-yr | SIMWH |  $/MWH $/MWH $MM/year
LMS100PA-SAC 3x0 SC 310 1,265,400 829 15.3 0.91 2.09 $3.015 $3.82
GE 7FA.05 1x1 CC Fast Start 312 1,599,996 1029 16.1 0.85 2.35 $3.216 $5.15
SopensSCTe | ixicCFlex10 | 279 1,318,938 1153 16.1 0.85 4.56 $5.426 $7.16
Table 3 Emissions
NOXx SOx CO VOC PM10 GHGs
Max | Max | Total | Max | Max | Total | Max | Max | Total | Max | Max | Total | Max Total CO2e
Ib/hr | Ib/day | tpy Ib/hr | Ib/day | tpy Ib/hr | Ib/day | tpy Ib/hr | Ib/day | tpy Ib/hr | Max tpy metric tpy
LMS100 totals | 79.8 | 898.2 | 68.4 53 1414 3.9 160.9 | 1320.6 | 94.5 19.8 | 268.0 | 20.2 172 | 433.8 | 358 608,547
7EAtotals | 97.6 | 496.3 | 493 | 6.0 | 1369 | 55 | 361.3 | 8140 | 545 | 67.4 | 2203 | 19.4 | 88 | 210.0 | 23.9 625,385
SGTG_S,[%(t)gE 69.2 426.9 | 42.0 4.2 94.4 34 545.0 | 9134 | 63.1 33.1 120.2 11.7 10.2 243.8 25.3 521,540
Difference,
LMS100vs | -17.8 | 401.9 19.1 -0.7 4.5 -1.6 | -200.4 | 506.6 | 40.0 -47.6 47.6 0.8 8.4 223.8 11.9 -16,838
TFA
Difference,
LMS100vs | 10.6 471.3 26.4 11 47.1 0.5 -384.1 | 407.2 314 -13.3 | 147.8 8.5 7.0 190.0 105 87,007
SGT6
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Table 4 Natural Gas Combustion GHG Emission Rates

April 13, 2012

Pollutant | CO2(2) | CH4(3) | N20 (3) SF6
Emission Factors, kg/MMBtu | 53,020 1.00E-03 | 1.00E-04 n/a
Global Warming Potential (4) 1 21 310 23,900

Notes:

1/1/12.

2. 40 CFR 98, Table C-1
3. 40 CFR 98, Table C-2
4. 40 CFR 98, Table A-1.

1. Calculation methods and emission factors from ARB, "Regulation for the
Mandatory Reporting of Greenhouse Gas Emissions," amended 12/16/10; effective

Table 5 Greenhouse Gas Emissions, PPEC

Estimated Maximum Emissions, 3 CTGs Estimated Emissions,
_ _ Gross metric tons/yr metric tons/MWh
Rated Operating | Maximum | BTU/KWH Annual
Capacity, | Hours per Fuel Use, at 1ISO MWh, 3
Unit MW year MMBtu/yr | conditions CTGs CO2 CH4 N20 SF6 CO2 CH4 N20
Turbine, baseload 103.3 4000 3,731,196 9,030 1,239,600 | 593,484 | 11.19 1.12 0.00 | 0.479 | 9.03E-06 | 9.03E-07
Turbine, startup 51.6 83 45,475 10,576 12,900 7,233 0.14 0.01 0.00 | 0.561 | 1.05E-05 | 1.06E-06
Turbine, shutdown 51.6 83 45,475 10,576 12,900 7,233 0.14 0.01 0.00 | 0561 | 1.05E-05 | 1.06E-06
Total - -- 3,822,146 1,265,400 | 608,951 11 1 0 0.480 | 9.06E-06 | 9.06E-07
CO2eq 608,951 241 355 0
TOTAL 609,547

Notes:

1. Operating hours based on 4000 hours of normal operation +500 startup/shutdown cycles
2. Fuel use based on 100% firing at near-1SO conditions during normal operations; 50% firing (average) during startup and shutdown. Startup = 10 minutes;
shutdown = 10 minutes

3. Annual MWh based on 100% during normal operations; 50% (average) during startup and shutdown.
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Table 6 Greenhouse Gas Emissions, (GE Combined Cycle, based on Oakley)

Maximum Emissions, 3 CTGs Estimated Emissions,
Rated Operating | Maximum | BTU/kWH Estimated metric tons/yr metric tons/MWh
Capacity, | Hours per | Fuel Use, at ISO Gross Annual
Unit MW year MMBtu/yr | conditions | MWh, 3 CTGs COo2 CH4 | N20O SF6 COo2 CH4 N20
Turbine, CC
baseload 312.0 4,000 8,426,496 6,752 1,248,000 446,773 8.43 0.84 0.00 0.358 | 6.75E-06 | 6.75E-07
Turbine, SC to CC
full load 262.5 1,184 2,583,851 8,310 310,923 136,996 2.58 0.26 0.00
Turbine, hotstart | 104 4 104.5 139,970 12,829 10,910 7421 | 014 | 001 | 0.00
Turbine, cold start | 1044 39 52,221 12,829 4,070 2,769 | 0.05 | 0.01 | 0.00
Turbine,
shutdown 104.4 250 334,750 12,829 26,093 17,748 0.33 0.03 0.00
Aux Boiler - 5000.0 246,422 13,065 | 0.25 | 0.02 | 0.00
Total -- -- 11,783,710 1,599,996 624,772 12 1 0 0.390 | 7.36E-06 | 7.36E-07
CO2¢eq 624,772 247 365 0
TOTAL 625,385

Notes:

1. Operating hours based on 4000 hours of normal operation +500 startup/shutdown cycles
2. Fuel use based on 100% firing at ISO conditions during normal operations; 50% firing (average) during startup and shutdown. Cold start = 45 minutes; warm
start = 14 minutes; shutdown = 30 minutes.

3. Annual MWh based on 100% during normal operations; 50% (average) during startup and shutdown.

4, Warm/hot start: 120 minutes to ST full load
5. Cold start: 210 minutes to ST full load
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Table 7 Greenhouse Gas Emissions, ((Siemens combined cycle, based on Carlsbad
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Maximum Emissions, 3 CTGs

Estimated Emissions,

Rated Operating | Maximum | BTU/kWH Estimated metric tons/yr metric tons/MWh
Capacity, | Hours per | Fuel Use, at 1ISO Gross Annual
Unit MW year MMBtu/yr | conditions | MWh, 3 CTGs COo2 CH4 | N20 | SF6 Cco2 CH4 N20

Turg:;i’l(;(é 279.0 4,000 8,000,000 7,168 1,116,000 424,160 | 8.00 0.80 | 0.00 | 0.380 | 7.17E-06 | 7.17E-07
Turbine, Sgltloléﬁ 2435 684 1,397,572 8,392 166,538 74,099 | 140 | 0.14 | 0.0
Turbine, hot start 104.0 89.6 109,939 11,798 9,318 5,829 0.11 0.01 | 0.00
Turbine, cold start 104.0 10 12,761 11,798 1,082 677 0.01 0.00 | 0.00
Turbine, shutdown 104.0 250 306,750 11,798 26,000 16,264 0.31 0.03 | 0.00

Total -- -- 9,827,022 1,318,938 521,029 10 1 0 0.395 | 7.45E-06 | 7.45E-07

CO2eq 521,029 206 305 0
TOTAL 521,540

Notes:

1. Operating hours based on 4000 hours of normal operation +500 startup/shutdown cycles
2. Fuel use based on 100% firing at ISO conditions during normal operations; 50% firing (average) during startup and shutdown.
3. Annual MWh based on 100% during normal operations; 50% (average) during startup and shutdown.
4. Warm/hot start: 12 minutes to GT full load + 45 minutes to ST full load

5. Cold start: 12 min to GT full load + 113 min to ST full load




Maintenance Tasks

Comment: The letter you emailed on 3/19/2012 regarding GHG BACT does not describe
the maintenance tasks and associated frequency that PPEC intends to conduct for the
LMS100 turbines. My staff had asked you to provide us with a detailed description of the
tasks that PPEC expects to conduct, to allow us to craft maintenance conditions that,
combined with a one time heat rate demonstration, might constitute GHG BACT for the
project. If you still want us to consider this approach that you proposed, please provide
specific details of the tasks and associated frequencies that would be included in the
turbine maintenance plans that you referenced in the draft permit condition included in
your letter.

Response: As we discussed in our meeting at Region 9 headquarters on March 7, 2012,
the language contained in the proposed maintenance condition was based upon the
maintenance requirements in the RICE NESHAPS.

Applicant has contacted the manufacturer and received information regarding specific
maintenance activities that are intended to keep the turbines operating at maximum
efficiency. In addition, we reviewed PSD GHG BACT determinations made by EPA for
other recent projects. Based on these sources of information, we have developed the
following proposed permit condition language; the specific details of maintenance tasks
and associated frequencies that you requested are included below.

The heat rate limits that Applicant proposed in its March 19, 2012 letter were based on
estimated turbine performance data provided by GE.*> These values represent the
expected performance of a new turbine, based on the design and manufacturing
tolerances to build LMS100 machines. Due to the tolerances of manufacturing,
assembly, and construction, the actual performance of a specific new turbine could be 3%
higher or lower than the expected value. While suitable for use as a basis for estimating
emissions, these data are not guaranteed by GE, and require adjustment for the variability
in construction and installation, as well as instrument uncertainty, before being used as a
compliance requirement. After further consultation with GE and with the contractor who
will be building the facility, Applicant is proposing a heat rate limit consistent with the
guarantee provided by GE. Applicant proposes a compliance requirement equal to the
highest heat rate in the cases used to evaluate emissions, plus 3% to account for the
factors described above. In order to avoid additional uncertainty (and therefore the need
for additional compliance margin), the proposed heat limit is based on gross power
production.

1. GHG BACT requirements
a. Operating Requirements
i. Permittee shall minimize emissions at all times, including during
start-up and shutdown activities, by operating and maintaining the
facility and associated air pollution control equipment in
accordance with good air pollution control practices, safe operating
practices, and protection of the facility.

? Please note that the values in the March 19, 2012 letter were incorrectly identified as based on net
power production. They were actually based on gross power production.
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b. Performance Test
i.  Within 90 days after achieving normal operation, but not later than
180 days after the initial startup of equipment, Permittee shall
conduct a performance test to demonstrate that the thermal heat
rate (btunn/kw-hrgross) of each turbine at full load does not exceed
9,196 btu/kw-hr.
1. Btunny is the heat content of the fuel flow into the turbine
2. Kw-hrgrss is the power production measured at the
generator terminals
3. The heat rate performance test shall be conducted
according to the requirements of the American Society of
Mechanical Engineers Performance Test Code on Overall
Plant Performance, ASME PTC 22.
c. Monitoring
I. Permittee shall measure and record, for each turbine, the
following:
1. Gross energy output (MWhygross) on an hourly basis
2. Fuel consumption (MMSCEF of natural gas) on an hourly
basis
d. Maintenance requirements
i.  On or after initial performance testing, permittee shall use the
combustion turbine and plant-wide energy efficiency processes,
work practices and designs as represented in the permit
application.

ii. Permittee shall prepare a Maintenance Plan for each turbine. The
Maintenance Plan shall follow manufacturer’s written instructions
or operator-developed procedures that provide, to the extent
practicable, for the maintenance and operation of the turbine in a
manner consistent with good air pollution control practice for
minimizing emissions. The Maintenance Plan shall include, but not
be limited to, the following requirements:

1. Permittee shall maintain each turbine, including associated
air pollution control equipment and monitoring equipment,
in a manner consistent with safety and good air pollution
control practices for minimizing emissions.

2. Annual maintenance shall be performed no less frequently
than once every four calendar quarters. Maintenance shall
include:

a. Generator testing
b. Boroscope inspection of turbine passes
c. Control system check

3. Major overhaul shall be conducted as recommended by the
manufacturer, at 25,000 operating hours (or other period
recommended in writing by the manufacturer).

iii. Permittee shall maintain each turbine according to the Maintenance
Plan.
e. Recordkeeping requirements
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I. Permittee shall maintain a log describing maintenance and repair
activities, including the following information:

1. Date of activity

2. Description of activity

3. For scheduled maintenance, the elapsed time, hours of
turbine operation, or other applicable measure since the
activity was last performed.

4. For scheduled maintenance, the elapsed time, hours of
turbine operation, or other applicable measure until the
activity should next be performed.

With this submission, we believe EPA has all of the information it needs to establish
BACT requirements for all pollutants, including GHGs, for the Pio Pico Energy Center
project. To that end, Applicant looks forward to receipt of the draft PSD permit for the
Pio Pico Energy Center.

Sincerely,

Steve Hill

Attachments

cc: John McKinsey, Stoel Rives LLP
David Jenkins, Apex Power Group
Steve Moore, SDAPCD















1. Scope of Supply’

San Diego Gas & Electric Company (SDG&E) is issuing this Request for Offers (RFO) for
demand response and supply resources to support reliability within the SDG&E service territory,
supply energy to bundled customers and/or meet other portfolio needs including Resource
Adequacy (RA) requirements. All resources that can meet the obligations set forth below are
welcome to bid their offers into this RFO (Offer(s)); however, all renewable resources are
strongly encouraged to participate in a separate renewables-only solicitation, which SDG&E

issues annually?.

(Respondent(s)) as indicated below:

Product 1:
Demand
Response

Product 2:
New Generation

Product 3:
Existing
Resources

Product 4:
Existing
Resources

Product 5:

Existing
Resources

Product 6:
New or Existing
Resources

Product 7a:
Firm LD Energy
Product 7b:
Resource
Adequacy

Local Resercés 7
| Short-Term

Term:
3 years

Delivery Starts:
2012

Term:
1 year/2 years

Delivery Starts:
2010 or 2011

Term:
2 years / 4 years

Delivery Starts:
2010 or 2012

|

Long-Term

Term:

20 years

Delivery Starts:
2010 - 2014

Term:

10 years

Delivery Starts:

2012

| 7 1 Bﬁeﬁgourrcfers Outside SDG&E
| Long Term

J Swhortherrfgi

Term:r
2 years

Delivery Starts:
2010

Term:
2 years / 4 years

Delivery Starts:
2010 or 2012

|  Term:

10 years

Delivery Starts:
2012

SDG&E anticipates this RFO will produce contracts from respondents

|

' Amounts requested in each product category may vary based upon CAISO determinations on RMR, local zone definition, unit |
retirement, and the quantity selected in other product categories.
2 To be notified of pending Renewable-only solicitations, please email contact information to RenewableRFO@semprautilities.com.
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For any Agreements that meet the applicability criteria, SDG&E is obligated to obtain
information from successful Respondents to determine whether or not consolidation is required.
If SDG&E determines that consolidation is required, SDG&E shall require the following during
every calendar quarter for the term of an Agreement:

a) Complete financial statements and notes to financial statements, and financial
schedules underlying the financial statements, all within 15 days of the end of each
quarter.

b) Access to records and personnel, so that SDG&E’s independent auditor can conduct
financial audits (in accordance with generally accepted auditing standards) and
internal control audits (in accordance with Section 404 of the Sarbanes-Oxley Act of
2002).

Procurement Review Group and Independent Evaluator

In D.02-08-071 (p. 24), the CPUC established the Procurement Review Group (PRG), whose
members, subject to an appropriate non-disclosure agreement, would have the right to consult
with and review the details of each utility’s procurement plan, overall procurement strategy,
contracts, and related matters. Since that time, the PRG process has been endorsed and
continued in a variety of subsequent decisions, as it performs a valuable consultative role in the
IOUs’ procurement activities, including relating to the issuance and evaluation of RFOs and their
results.” Thus, from RFO language development to Offer evaluation to contract negotiation,
SDG&E will brief the PRG on a periodic basis during the entire process.

Respondents are hereby notified that revealing Offer information to the PRG is required during
PRG briefings in accordance with Section 11.0 Confidentiality. Respondents must clearly
identify, as part of the Offer, what type of information it considers to be confidential.

In D.04-12-048, the Commission ordered, in certain instances, the use of Independent
Evaluators (IE) in competitive solicitations. SDG&E will make use of an IE in this solicitation. All
Offer material produced in this solicitation will be available, under confidentiality provisions, to
the IE. SDG&E in its sole discretion may make available to its PRG each response to this RFO
and may review the results of its evaluation and ranking of the proposals with the IE and PRG.

11. Credit Terms and Conditions

SDG&E has the unilateral right to evaluate and determine the ability of the Respondent to
perform relative to this project. The shortlisted Respondents will be required to complete,
execute, and submit a credit application. This form is available to Respondents on the RFO
website. The application requests financial and other relevant information needed to
demonstrate and confirm creditworthiness.

Upon execution of a mutually acceptable definitive agreement, the Respondent will be required
to post collateral based on the credit requirements established by SDG&E. For new
development, Respondents will be required to post development collateral until commercial
operation has been met. Collateral will be required during delivery periods for new and existing
projects.

The table below presents the collateral amounts (cash or letter of credit) required for each
product type should a contract be executed and depending on quantity. All Offers must include
the cost of collateral in the amount required below in their Offer price.

1% See, e.g., D.02-10-062, D.03-12-062, and D.04-12-048.




Product Collateral per ?gn%
Product 1* | 1.7
_Product2 | 256 |
Product 3 | 55|
Product 4 | 5:5 |
Product 5 | . 25.6 |
Product 6 | 25.6 |
Product 7a ‘
(delivery years)
~2010-2013* | 162
_2010-2011* | 73]
2012-2013" | 89|
Product 7b }
(delivery years) e oe
_2010-2013" | 10|
2010-2011* | 0.4 |
2012-2013* \ - 0.5 }
* Collateral per 10MW |

Credit support amounts shall not be deemed a limitation of liability. Model credit support
documents will be provided to shortlisted Respondents as applicable.

Under no circumstance will SDG&E post collateral for any resultant contract.

12. Proposal Costs

SDG&E will not reimburse Respondents for any of their expenses for developing responses
hereto under any circumstances, regardless of whether the RFO process proceeds to a
successful conclusion or is abandoned by SDG&E in its sole discretion.

13. Contingencies

1. CPUC Review and Approval. Any agreement entered into by SDG&E and a selected
Respondent for Products 1, 2, 5 and 6 will be subject to and contingent upon (at a minimum)
(1) the issuance by the CPUC of a final decision acceptable to SDG&E, approving such
agreements and that does not materially alter the commercial aspects of the agreements;
(2) a finding by the CPUC that the payments under the agreements are reasonable; and (3)
a finding that SDG&E is authorized to recover the full amount of its costs including any
payments made to Respondent under any of such agreements from SDG&E's customers in
rates through existing or future cost recovery mechanisms that may be developed or
instituted by the CPUC.

2. FERC Approval. In addition to the approvals required elsewhere in this RFO and the
applicable agreement between the parties, SDG&E, in its sole discretion, may obtain and/or
require Respondent to obtain: (1) a FERC order, as may be required, accepting and/or
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3333 S Rannock St Suite 500
Englewood, CO 807110

p 303 762 7060

1303 788 9725
WWW.E5C0,00M

April 13, 2012

Gary Chandler

Apex Power Group, LLC

2542 Singletree Lane

South Jordan, UT 84095

Subject: Pio Pico Project — Comparative Construction and O&M Cost Analysis

Dear Mr. Chandler:

E3 Consulting, LLC (E3) was requested by Apex Power Group, LLC (Apex) to prepare an
independent evaluation of the costs to build and operate a nominal 300 MW power genera-
tion facility using three different generation technology options. The three options include:

e GE LMS100PA, three units in simple-cycle (SC) configuration;
e GE Frame 7FA.04 Fast Start in 1x1 combined-cycle (CC) configuration, and;
e Siemens SCC 5000F Flex 10 1x1 combined-cycle configuration.

E3 is a technical advisory firm that specializes in providing independent engineering reviews
to support the development, financing or acquisition of electric power generation and electric
transmission facilities. E3 provides services to regulatory agencies, government agencies,
lenders, investors and developers of energy facilities. Prior to this assignment, E3 has had no
involvement of the Pio Pico project being proposed by Apex.

In conducting the analysis, E3 has relied upon its experience reviewing nearly 600 power
generation facilities in the U.S. and worldwide. This experience includes conducting other
independent reviews of projects using or proposing to use the three technologies listed above.
E3 has also reviewed publicly available information regarding costs to develop, construct and
operate power generation facilities using the same or similar technologies to those listed
above.

Analysis Overview

For the purposes of this analysis E3 was provided with certain assumptions by Apex regard-
ing the design and expected operations of the Pio Pico generating facility. These principal
assumptions include:

e The project will be located in San Diego County, CA and will sell its net electrical
capacity and energy to San Diego Gas & Electric Company (SDG&E);
e The project will use natural gas only for fuel;

e All three options will include conventional Oxidizing and SCR catalyst systems for
CO and NOx control. The LMS100 option will also include water injection for emis-
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sions control. The Siemens Flex 10 system also uses steam injection for power aug-
mentation.

e The project will operate at base load for 4000 hours per year with an estimated 500
dispatched starts by SDG&E;

e Construction will be performed under a typical turn-key Engineering, Procurement
and Construction (EPC) type agreement.

e Operations and Maintenance (O&M) will be provided by a third-party contractor un-
der a market based O&M Agreement. Major maintenance of the prime mover
equipment will be by the original equipment manufacturers under the terms of a typi-
cal Long-Term Service Agreement (LTSA).

Based on our review of other similar projects and review of published information regarding
construction and O&M costs of similar facilities, E3 estimates the following capital and
O&M costs for the three technology options.

Table 1
Construction and O&M Costs for
Three Generation Options

LMS100PA-SAC 3x0 SC 310 MW $829/kW  $15.3/kW-yr $0.91/MWh  $2.09/MWh

GE 7FA.05 1x1 CC Fast 312 MW $1,029/kW  $16.1/kW-yr $0.85/MWh $2.35/MWh
Start

Siemens SGT6- 1x1 CCFlex 10 279 MW $1,153/kW  S$16.1/kW-yr $0.85/MWh $4.56/MWh

5000F

The following specific assumptions were made when estimating the numbers presented in the
table above:

e Estimated capital costs are in 2012 dollars and are for the basic power block and bal-
ance of plant equipment. Costs include interest during construction, but do not in-
clude long-term amortization costs.

e Costs are US average do not include site specific costs such as power and gas inter-
connections, permitting, emissions offsets, land acquisition or adjustments for south-
ern California construction labor costs conditions.

e The base capacity ratings and construction costs have been adjusted for dry or hybrid
cooling. Cooling requirements for the CC options are significantly greater than the
LMS100 option due to the need for a steam turbine condenser. Capital costs for air
cooled condensers on the CC options will increase the CC capital costs by approxi-
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mately $30 million compared to a conventional wet evaporative cooling system. The
additional costs for dry cooling are included in the table above.

e Fixed O&M costs include O&M contractor costs such as labor, administration, fixed
consumables and home office expenses.

e Owner costs such property and liability insurance, property taxes and asset manage-
ment are not included.

e Variable O&M expenses include consumables, chemicals, routine preventative
maintenance and inspections.

e Major maintenance includes major overhauls and parts replacements conducted at
scheduled intervals by the OEM in accordance with a LTSA.

e Major maintenance expenses are based on recent OEM quotes for full LTSA services
through a typical 50,000 hour major combustion turbine overhaul cycle. Estimated
LTSA costs are based on typical Factored Fired Hour (FFH) pricing for scheduled
services. The FFH pricing for the CC options are adjusted to the expected ratio of
FFH to Factored Fired Starts (FFS) in accordance with GE and Siemens guidelines.
The LMS100 combustion turbine technology does consider the number of starts when
calculating FFH.

Comments and Observations

1. The combined-cycle facilities are estimated to cost approximately 30 percent more to
build than the simple-cycle option. This is due to the greater balance of plant re-
quirements for the steam cycle, significantly larger cooling system (for the steam tur-
bine condenser), higher construction man-hours (boiler erection and steam cycle pip-
ing) and greater land requirements. The GE Fast-Start CC option requires an auxilia-
ry boiler to maintain the steam cycle in warm standby condition to allow for 400-
minute rapid response. The Siemens Flex-10 CC and LMS100 simple-cycle options
do not require an auxiliary boiler to operate during standby periods.

2. The fixed O&M costs for the CC options are slightly higher due to larger staffing re-
quirements to operate auxiliary steam systems and maintain boiler water chemistry on
a 24/7 basis.

3. Simple-cycle plants can typically be constructed in 12-16 months. Combined-cycle
facilities typically require at least 24 months to build and commission.

4. Simple-cycle configurations do have higher heat rates and emissions per MWh than
typical CC configurations, but use less fuel during startup, shutdown and non-
operating standby periods.

5. The fast-start CC configurations included in this analysis achieve faster full-power
operations (typically 1.5 to 2.0 hours to full load) by using control strategies to short-
en the initial gas purge cycle, maintaining turbine lube oil and boiler water at high
temperature and using simplified (non-reheat) and lower pressure steam cycles to re-
duce the thickness of boiler tubing and steam turbine shells (and therefore reduce the
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warm up time). These design compromises for fast start capability result in net heat
rates for fast-start CC cycles that can be up to 10 percent higher than conventional
modern CC cycles that use multi-pressure reheat steam cycles.

6. The GE LMS100 technology was specifically designed for the rapid response peaking
market. Over 30 units are in operation and the technology has a proven track record
of being capable of full power output within 10 minutes of start initiation.

7. There currently are no GE Fast-Start or Siemens Flex 10 CC cycles with more than
one year of operation to demonstrate the capability or efficiency of the cycles. At this
time E3 does not consider the GE or Siemens fast start CC plant designs to be com-
mercially proven technology.

8. The CC options will suffer potentially significant major maintenance cost penalties
compared to the LMS100 due to the low ratio of FFH to FFS. Based on the assumed
4000 annual operating hours and 500 annual starts the FFH/FFS ratio will be 8. Typ-
ically CC projects are intended to run as intermediate to base load units with
FFH/FFS ratios of 25 or higher. Due to the frequent starts and low number of operat-
ing hours between starts, maintenance on the combustion turbines, heat recovery
steam generators and steam turbines is greatly accelerated as a result of rapid thermal
cycling. Estimated major maintenance costs are based on actual GE and Siemens
OEM long-term service agreements for conventional CC plants which include pricing
adjustments based on the ratio of fired hours to starts.

9. Based on our prior reviews of numerous simple-cycle and combined-cycle combus-
tion turbine plants, we are of the opinion that for peaking and intermittent operations,
simple-cycle plants are generally better suited because of lower capital and mainte-
nance costs, lower cooling water requirements and low auxiliary power and fuel re-
quirements during standby periods.

Please do not hesitate to contact me if there are any questions related to our analysis or as-
sumptions.

Best Regards,
E3 Consulting

Paul B. Plath, P.E.
President
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