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2.0 PROCESSDESCRIPTION AND PROCESSFLOW DIAGRAM

The process flow diagram illustrates the process steps in the proposed gas turbine system.

The proposed gas turbine will be a GE 7F 5-Series gas-fired combustion turbine. Supply air will be
compressed by the integral 14-stage compressor. Natural gas fuel will be combusted in GE's DLN 2.6
combustion system and the combustion exhaust gases will power the 3-stage expansion turbine. The
turbineis air cooled, and an evaporative air cooler and/or chiller isaso used for inlet air cooling during
summer peak ambient air temperatures.

The gas turbine will exhaust through stack Emission Point Number (EPN) TURB1 and will release both
GHG and non-GHG air pollutants. The GHG pollutant sulfur hexafluoride (SFg) will be released in low-
volume leaks from circuit breakers as EPN SFs-FUG. Leaks from the natural gas supply equipment (EPN
NG-FUG) will release mostly GHG emissions but a small amount of non-GHG emissions. A natural gas
heater is an indirect-fired water batch heater used to heat the natural gas fuel above the dewpoint. Itis
fueled with natural gas and discharges through EPN NGHEATR-2. An emergency/backup diesel
generator discharges through EPN EMERGEN. Non-GHG emissions will not be covered in this permit.
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GSEC Antelope Station January 2013
PSD Permit Application for Greenhouse Gases updated July 2013

3.0SITEINFORMATION

As shown in the Area Map, Antelope Station is located north of County Road 315, east of 1-27 and
bounded on the east by County Road Pin Hale County, Texas. Thelocation is approximately 1.6 miles
north of the City of Abernathy.

The preliminary plot plan shows the location of the proposed unit at Antelope.
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GSEC Antelope Station January, 2013
PSD Permit Application for Greenhouse Gases updated July 2013

4.0 GHG EMISSIONS

As noted in the Process Description, the new sources of GHG emissions on the site will include the
following:

The combustion turbine

Natural gas line equipment fugitive rel eases
SF¢ leaks from circuit breakers
Backup/emergency diesel generator

Natural gas heater

GHG emissions from these sources are summarized in Table 1. The basesfor and calculations of these
emissions are further discussed below and in Tables 2 through 6. The new turbine at Antelope Station
will not emit two of the six pollutant categories which comprise GHG pollutants, namely
hydrofluorocarbons or perfluorocarbons. The plant will emit some amount of each of the remaining four
categories of GHG pollutants (CO,, CH,, N,O, and SFg), but emissions of CO, comprise 98.7% of the
total annual tons of GHG pollutants as CO,-e, and 99.97% of the mass emissions of GHG pollutants.

4.1 GasTurbine

GHG emissions from the combustion turbine comprise CO,, CH,4, and N,O. Emissions of CO, and CH,
during normal operations are those estimated from turbine manufacturer data. Emissions of N,O are
estimated from the EPA’s Compilation of Air Pollutant Emission Factors (AP-42, 5" Edition) and the
maximum fuel usage rates. GHG emissions of CO, and N,O during startup and shutdown operations were
conservatively estimated to be the same as those in normal operations. CH4 emissions during startup and
shutdown operations were estimated from turbine manufacturer data. Actual GHG emissions in these
operations will be less, based on the lower firing rate of natural gas. Table 2 provides the emission
calculation bases and example cal culations.

4.2 Natural GasLine Fugitives

Natural gas line fugitive emissions are determined from the number of pipeline components such as
control and relief valves, flanges, and sampling connections, and emission factorsin 40 CFR 98 Table W-
1A. The speciation of the fugitive releases uses data on the maximum composition of GHG components
in the natural gas supply. Table 3 provides the emission cal culation bases and example calculations.

4.3 SF¢ Leaksfrom Circuit Breakers

Leaks of SFs are based on the amount of SFg in circuit breakers at the power plant and a standard leak rate
of 0.5% per year, which corresponds to the use of modern design circuit breakers and a comprehensive
leak monitoring program. Table 4 provides the emission cal culation bases and example cal culations.

4.4 Backup/Emer gency Diesel Generator

GHG emissions from the emergency generator are based on the vendor maximum fuel usage rates and

vendor emission factors, excepting that emission factors from AP-42 were used for emissions of CO..
Table 5 provides emission cal culation bases and example calculations.
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4.5 Natural Gas Heater

Emissions from the natural gas heater are based on the maximum fuel firing rate and emission factors
from AP-42. Table 6 provides emission calculation bases and example calculations.
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Golden Spread Electric Cooperative Table 1: Summary of Emissions July 2013

Emergency
Turbine 1 NG-Fugitives  |SFg Fug | Fuel Gas Heater Generator TOTAL
PSD
Significant
Increase
Normal, SSM, Total, Levels,
Ib/hr Ib/hr tons/yr Ib/hr tons/yr | tons/yr Ib/hr tons/yr Ib/hr tons/yr | tons/yr | tons/yr
CO, 232,749 232,749 532,007| 0.018 0.079 647.06 | 1,479 2,558 | 127.89 | 533,614 N/A
CH, 12.00 178.20 124.97 0.93 4.07 0.012 0.028 0.15 0.010 | 129.08 N/A
N,O 5.82 5.82 13.3 0.012 0.027 13.33 N/A
SFg 0.0073 0.0073 N/A
GHG 232,767 232,933 532,145 0.95 4.15 0.0073 | 647.08 | 1,479 2,658 | 127.90 | 533,756| 100,000
CO,-e 234,806 237,767 538,754 195 85.55 | 174.47 | 651.01 | 1,488 2,561 | 128.00 |540,630| 100,000
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Golden Spread Table 5: Emissions Data and Calculations July 2013

Electric Cooperative for Emergency Generator
Gas-Fired Generator - Cummins QSK50-G4 NR2
Maximum Gross Generator Output , kW 1477
Maximum Fuel Consumption, gal/hr 109.4
Maximum Fuel Consumption (calculated), MM Btu/hr* 15.316
Maximum Brake Horsepower, bhp 2205
Annual Hours of Non-Emergency Operation 100
Criteria and GHG Pollutants

CH, CO, CO.-e

Emission Factor, g/bhp-hr 0.03 526.18 N/A
Emission Factor, Ibs/MM Btu (AP-42 Table 3.4-3,4) N/A N/A N/A
Hourly emissions, Ibs/hr 0.15 2557.8 2561
Annual emissions, tons/yr 0.01 127.89 128

Tabulation of GHG Warming Potential Equivalency Factors (40 CFR Part 98 Subpart A, Table A-1)

CO, 1 kg CO,-e/kg CO,
CH, 21 kg CO,-e/kg CH,

Example Calculation of GHG. Hourly Emissions

(2,558 Ib CO2/hr) X (1lb CO2-e/lb CO2) + (0.15 Ibs CH4/hr) X (21 Ib CO2-e/lb CH4) = 2,561 Ibs CO,-e/hr

Example Calculation of Hourly Emissions
Vendor Data: (2205 bhp) X (526.176 g CO2/bhp-hr) X (1 1b/453.6 g) = 2557.8 Ibs CO,/hr

Example Calculation of Annual Emissions
(2557.8 Ibs CO2/hr) X (100 hours/yr) X (1 ton/2000 Ibs) = 127.89 tons CO,/yr

'Based on 140,000 BTU (HHV)/gal.
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Golden Spread Electric Cooperative, Inc. Table 6: Emission Bases and Calculations - July 2013
Natural Gas Fuel Gas Heater

Heater Bases

Heat Content of Fuel: 1,020 Btu/scf
Total Heater Fuel Firing Capacity: 5.5 MM Btu/hr
Total Heater Gas Capacity: 5,392 scth
Maximum Operating Hours per year: 4,572
Maximum Annual Burner Gas Capacity: 24.65 MM scflyr
Emission Factors and Emission Calculations for Gas Combustion Pollutants
Emission Factor Source of Emission

Constituent (Ib/MM scf) Factor Emissions, Ib/hr | Emissions, ton/yr
CO, 1.20E+05 AP-42, Table 1.4-2 647.1 1479.0
CH, 2.30 AP-42, Table 1.4-2 1.24E-02 2.83E-02
N,O 2.2 AP-42, Table 1.4-2 0.0119 2.72E-02
GHG N/A N/A 647.1 1479.1
COy-e N/A N/A 651.0 1488.0

Basis for Calculations:

Emissions (Ib/hr) = [Emission Factor (Ib/MM scf)] X [Fuel Usage (scf/hr)] X [MM scf/1000000 scf]

Emissions (ton/yr) = [Hourly Emissions (Ib/hr)] X [Maximum Annual Operating Hours (hours/yr)] X [1 ton/2000 Ib]

Emissions (Ib/yr) = [Hourly Emissions (Ib/hr)] X [Maximum Annual Operating Hours (hours/yr)]

Emission factors are from the EPA's Compilation of Air Pollutant Emission Factors, 5th Edition, "Section 1.4, Natural Gas Combustion", for
uncontrolled small boilers.
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GSEC Antelope Station January, 2013
PSD Permit Application for Greenhouse Gases updated July 2013

5.0PSD APPLICABILITY SUMMARY

Asshown in Table 1, the proposed gas turbine will emit 533,756 tons/yr of GHG pollutants and 540,630
tons/yr of CO,-e. Because these emissions exceed the GHG major modification definition of 75,000
tons/yr, GSEC is required to obtain a pre-construction air quality permit for the GHG emissions from the
proposed turbine under the PSD rules from the EPA. The proposed gas turbineis also subject to PSD
review by the Texas Commission on Environmental Quality (TCEQ) for non-GHG emissions, since, as
shown in Table 1F, it will also be amajor source of CO emissions, and emissions of NOx and particulate
matter less than 10 micronsin diameter and less than 2.5 micronsin diameter will exceed their PSD
significant emission rates. These non-GHG emissions, and those with emission rates bel ow the
respective PSD significant emission rates, are subject to the State of Texas pre-construction authorization
requirements, and authorizations for those associated facilities and emissions will be obtained separately
from the TCEQ.

Sources and emissions subject to PSD permitting requirements because of their potential to release GHG
emissions are subject only to some of the requirements of the PSD rules. The primary requirement of a
PSD permit for GHG emissionsis to require that the permitted facilities use the Best Available Control
Technology (BACT) for controlling GHG emissions. The resulting PSD permit specifies emission levels
reflecting the use of BACT, including emissions monitoring and other requirements to ensure that the
BACT emission levels are maintained during operations. An analysis of and rationale for BACT for the
GHG emissions from the new gas turbine facility at Antelope Station are provided in Section 6.0.

GHG emissions from the proposed gas turbine facility are not subject to other PSD permit requirements.
The facility is not subject to an analysis of ambient air impacts because there are no National Ambient Air
Quality Standards or PSD Ambient Air Increments for GHG emissions. It is not subject to
preconstruction ambient air monitoring because of the nature of GHG emissions and their potential global
impact; there is no benefit for the gathering of local ambient air monitoring data on GHG pollutants.

EPA’ s permitting guidance for GHG also indicates there is no need to conduct analyses of additional
impacts on Class | areas, soils and vegetation because quantifying the impacts attributable to asingle
source is not feasible with current climate change models.?

3U.S. EPA, PSD and Title V Permitti ng Guidance for Greenhouse Gases, EPA-457/B-11-001, March 2011.
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6.0 BEST AVAILABLE CONTROL TECHNOLOGY (BACT)
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GSEC Antelope Station January, 2013
PSD Permit Application for Greenhouse Gases updated July 2013

6.3.5 Select the BACT.

Use of modern circuit breaker technology and a comprehensive leak detection and disposition program
constitutes BACT. The comprehensive program will involve inventory and use tracking, leak detection
by hand-held hal ogen detectors, and low-gas density alarms. It will also include arecycling program so
that Sk is evacuated into portable cylinders rather than vented to atmosphere.

6.4 Emergency Generator

The diesdl fired emergency generator will normally operate less than 100 hours per year in non-
emergency operations. GHG from the Emergency Generator will amount to 128 tons/yr of CO,-e
emissions, and 127.90 tons/yr of GHG emissions on a mass basis.

6.4.1 Identify all available control technologies.

There are two options for control of GHG emissions from the emergency generator. Thefirstisto
implement the add-on CCS option. The second is to maintain and operate the emergency generator
properly, according to manufacturer recommendations and good combustion practice.

6.4.2 Eliminate technically infeasible options.

The use of CCSis not technically feasible for the emergency generator due to the generator’ s infrequent
but critical operating requirements for quick response, short-duration operation; the operating period for
the generator would usually end before the CCS absorption unit has reached normal operation. Except for
its periodic testing, the emergency generator is intended to operate only for emergency situations when
grid power may not be available, when its entire electrical output is required for the emergency situation.
No CCS systems have been demonstrated for use on emergency generators.

Maintaining and operating the generator properly istechnically viable, as demonstrated by widespread
use of these units.

6.4.3 Rank remaining control technologies.

The only option is the base option to maintain and operate the generator properly, according to
manufacturer recommendations and good combustion practice.

6.4.4 Evaluate the most effective controls and document the results.

GHG emission estimates for the emergency generator reflect the base option to maintain and operate the
generator properly. There are no cost impacts for this option. Energy usage for the generator is
comparable to that of asimple cycle gasturbine. There are no adverse environmenta effects from the
limited operation of the generator.

6.4.5 Select the BACT.

BACT isto maintain and operate the generator properly according to manufacturer recommendations, and
to operate at the minimal schedule proposed in the permit application.
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6.5 Natural Gas Heater

The natural gas heater will normally operate only during cold weather periods. GHG from the
Emergency Generator will amount to less than 1488 tons/yr of CO,-e emissions, and 1479.1 tons/yr of
GHG emissions on amass basis.

6.5.1 Identify all available control technologies.

There are three options for control of GHG emissions from the natural gas heater. Thefirstisto
implement the add-on CCS option. The second is to use an alternate design to the indirect-fired water
bath heater. The third isto maintain and operate the emergency generator properly, according to
manufacturer recommendations and good combustion practice.

6.5.2 Eliminate technically infeasible options.

The use of CCSis not technically feasible for the natural gas heater due to the heater’ s limited operation
only during cold weather periods, and due to the small size of the combustion unit. No CCS systems have
been demonstrated for use on heaters of this size nor on heaters of this configuration.

Due to process safety considerations, and due to the low heat demand needed to increase the temperature
of the turbine natural gas fuel above the dewpoint, heatersin this type of application are nearly always of
the indirect-fired water bath configuration. Thistype of heater achieves an energy transfer efficiency of
70-80%. Higher efficiency direct-fired heaters are not considered to be technically feasible due to process
safety issues, and to control issues which can lead to overheating the natural gas stream.

Maintaining and operating the heater properly istechnically viable, as demonstrated by widespread use of
these units.

6.5.3 Rank remaining control technologies.

The only option is the base option to maintain and operate the heater properly, according to manufacturer
recommendations and good combustion practice.

6.5.4 Evaluate the most effective controls and document the results.

GHG emission estimates for the natural gas heater reflect the base option to maintain and operate the
heater properly. There are no cost impacts for this option. Energy impacts are comparable to other
heaters of thistype. There are no adverse environmental effects from the operation of the heater.

6.5.5 Select the BACT.

BACT isto maintain and operate the heater properly according to manufacturer recommendations.

6.6 Proposed Emission and Production Limits, Monitoring, and Maintenance Requirements

Table 7 shows the emission and production limits, monitoring, and mai ntenance requirements proposed to
support BACT.
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Emission and Production M aintenance

Limits

Monitoring Requirements

Emission Source
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Requirements

Gas turbine e 538,754 tons/yr CO,-e Determine hourly and e Operate and
e 238,296 Ibs’/h CO,-e annual GHG emissions maintain all
e 923,443 MWh (gross)/yr using 40 CFR 98.43 equipment according
e 12171bsCO,e/MWh Determine and record to manufacturer
(gross) @ max. load annual GHG emissions recommendations
e 1514 |bs CO,e/MWh on arolling 12-month
(gross) @ any load from basis
50% to 100% load Determine and record |bs
CO,-e/MWh (gross) asa
rolling 30-day average
Record gross electricity
output in MWh/yr on a
rolling 12-month basis
Natural Gas e 85.55tons/yr CO,-e Record leak observations e Operate and
Piping Fugitive reporting by operating maintain all

Leaks

and maintenance staff

equipment according
to manufacturer
recommendations

Sk Fugitive o 174 tonslyr COs-e Useinventory recordsto e Implement a

Leaks determine Sk and CO.-e recycling program
emissions on a calendar s0 that SFg is
year basis evacuated into
Monitor for leaks using portable cylinders
halogen detector on a rather than vented to
monthly basis atmosphere.

e Operate and
maintain all
equipment according
to manufacturer
recommendations

Emergency o 128tonslyr COy-e Determine annual GHG e Operate and
Generator emissions using 40 CFR maintain all
98.33 on a calendar year equipment according
basis to manufacturer
recommendations
Natural Gas e 1488 tons/yr COy-e Determineannual GHG e Operate and
Heater emissions using 40 CFR maintain all

98.33 on a calendar year
basis

equipment according
to manufacturer
recommendations

Table7. Proposed Emission and Production Limits, Monitoring, and M aintenance Requirements
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