SECTION 2.0

Project Description

The Lodi Energy Center (LEC) will be a combined-cycle nominal 255-megawatt 1(MW)
power generation facility consisting of a “Rapid Response” GE Energy Frame 7FA, natural
gas-fired turbine-generator, a single condensing steam turbine, a 7-cell cooling tower, and
associated balance-of-plant equipment. The facility will be located in Lodi, San Joaquin
County, California, on a 4.4-acre parcel located adjacent to the City of Lodi’s White Slough
Water Pollution Control Facility (WPCF) and the existing 49-MW Northern California
Power Agency (NCPA) Combustion Turbine Project #2 (STIG plant).?

2.1 Facility Description, Design, and Operation

2.1.1 Site Arrangement and Layout

Figure 2.1-1 shows the general arrangement and layout of the facility, and Figure 2.1-2
shows typical elevation views. Primary access to the site will be provided via North
Thornton Road off Interstate 5.

The project site is adjacent to the WPCF to the east, treatment and holding ponds associated
with the WPCF to the north, the existing 49-MW STIG plant to the west, and the San Joaquin
County Mosquito and Vector Control facility to the south. The project site is on land owned
and incorporated by the City of Lodi, and is approximately 6 miles from the Lodi city
center. The city of Stockton is approximately 2 miles to the south. The project site is
currently undeveloped and is used for equipment storage during upgrades to the WPCF.
Construction laydown and parking areas will be within existing site boundaries of the
WPCF on City-owned property. Four parcels totaling 9.8-acres will be used for both
construction and laydown areas (as shown on Figure 2.1-3). Area A is approximately

3.1 acres, Area B is approximately 2.2 acres, Area C is approximately 1.6 acres, and Area D is
approximately 2.9 acres.

2.1.2 Shared Facilities between the LEC and the STIG Plant

Because the STIG plant and the LEC plant will be adjacent to each other and both will be
owned and operated by NCPA, some existing facilities will be shared between the two
plants, while other facilities will require modification to allow for the LEC plant. Details on
the shared facilities and the new and/or modified facilities are described below.

1 Maximum peak generating capacity at 61 degrees Fahrenheit is 285 MW.
243TIG plant” refers to the NCPA Combustion Turbine Project, which is a steam turbine injected gas turbine (STIG) plant
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SECTION 2.0: PROJECT DESCRIPTION

2.1.2.1 Shared Existing Facilities

The following existing elements of the STIG plant’s infrastructure will be shared between
the two facilities:

e The anhydrous ammonia system, including both the 12,000-gallon storage tank and
unloading facilities

e The 230-kilovolt (kV) switchyard and interconnect

e The fire systems, including fire water storage tanks and diesel-fired emergency fire
pump
e The domestic water systems, including eye wash stations and emergency showers

e The existing Class I underground injection well (to be used for backup only)

2.1.2.2 New or Modified Facilities
The following facilities will be modified or built as part of the LEC project.

e The administration building, including the control room, office space, maintenance shop
and communication systems. These facilities will be shared by both the LEC and STIG
facilities.

e The warehouse facilities. These facilities will be shared by both the LEC and STIG
facilities.

o The existing commercial cooling tower for the STIG plant will be relocated to
accommodate the LEC plant, but will not be shared by both facilities

e The existing gas metering station for the STIG plant will be relocated to accommodate
the LEC plant but will not be shared by both facilities

The remaining facilities and activities at the STIG plant will not be shared between the
two sites, are not part of the LEC project, and, therefore, have not been considered in this
Application for Certification (AFC).

2.1.3 Activities Not Part of the Project

2.1.3.1 NCPA Combustion Turbine Project Number 1 Staff Relocation Project

NCPA currently operates its Combustion Turbine Project Number 1 (CTG1), which consists
of five combustion turbines located on three sites. Two combustion turbines are in Roseville,
one combustion turbine is in Lodi, and two combustion turbines are in Alameda. The City of
Roseville will be taking over the operation and maintenance of the two combustion turbines
in Roseville, and as a result, NCPA will be relocating seven of its employees from the
Roseville site to the Lodi STIG plant site. This relocation requires remodeling of the existing
STIG administration building to accommodate these employees. This remodeling effort will
involve converting the warehouse portion of the existing administration building to usable
office space. This, in turn, requires construction of a new warehouse to replace the
converted warehouse space and to house the parts and equipment currently stored at the
Roseville site. To facilitate the relocation project, a temporary trailer for office space and
document storage will be placed on the STIG site until the remodeling of the administration
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SECTION 2.0: PROJECT DESCRIPTION

building is complete. The relocation project will be permitted by the City of Lodi and
construction is expected to occur in 2009 to facilitate the move in 2009. Although the LEC
will ultimately share the use of the remodeled administration building and new warehouse,
this activity will take place with or without the LEC and, therefore, is not part of the LEC
project.

2.1.3.2 WPCF Ongoing Activities

The LEC site is currently being used by the City of Lodi as a construction staging and
equipment storage area for ongoing WPCF expansion and maintenance projects. These
activities are not part of the LEC project; they are being performed by the City of Lodi and
are not dependent on the LEC moving forward.

2.1.3.3 STIG Plant Ammonia Tank Upgrade Project

As part of its Risk Management Plan (RMP) review, the STIG plant is currently updating the
existing anhydrous ammonia storage system. The project will not increase storage capacity,
but the storage system will be configured with active and passive measures designed to
meet a performance standard of reducing the offsite consequence analysis to less than

75 parts per million (ppm) at the closest public receptor. This project will be completed
before the LEC becomes operational and will be undertaken whether or not the LEC moves
forward.

2.1.4 Process Description

The LEC power train will consist of the following components: (1) one “Rapid Response”
General Electric (GE) Energy Frame 7FA combustion turbine-generator (CTG), equipped
with dry low NOx combustors for the control of NO,, and an evaporative cooler for
reducing inlet air temperatures; (2) one heat recovery steam generator (HRSG) with duct
burners; (3) selective catalytic reduction (SCR) and oxidation catalyst equipment to control
NOyand carbon monoxide (CO) emissions, respectively; (4) a condensing STG; (5) a
deaerating surface condenser; (6) a 7-cell mechanical draft cooling tower; (7) a small
auxiliary boiler (~45,000 Ib/hr); and (8) associated support equipment.

The CTG will use “Rapid Response” technology offered by GE, the supplier of the project’s
combustion equipment. This technology allows for faster starting of the gas turbines by
mitigating the restrictions of older HRSG designs. Traditionally, CTGs are started up slowly,
with long hold times at low load points, to limit combined stresses in the high-pressure
steam drum of the HRSG and to maintain steam conditions for the steam turbine. The Rapid
Response technology eliminates this restriction by modifying the steam drum design. The
Rapid Response package includes an auxiliary boiler that preheats the CTG fuel and
provides STG sealing steam prior to CTG startup; thereby, allowing the condenser vacuum
to be established and the condenser be in a condition ready to accept steam earlier in the
startup cycle. This allows earlier startup of the steam turbine and helps to shorten hold
times for the CTG.

The CTG will generate approximately 170.9 MW at annual average ambient conditions. The
CTG exhaust gases will be used to generate steam in the HRSG. The HRSG will employ a
triple-steam-pressure design with duct-firing equipment. Steam from the HRSG will be
admitted to a condensing STG. The STG will produce approximately 96.4 MW under
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average annual ambient conditions with no HRSG duct firing. The project is expected to
have an overall annual availability of more than 95 percent.

The heat balance for the power plant’s baseload operation assuming the use of GE Energy
7FA CTG is shown in Figures 2.1-4A and 2.1-4B. This balance is based on operation at an
ambient temperature of 61.2 degrees Fahrenheit (°F), with evaporative cooling of the CTG
inlet air to 55.8°F, and without the use of duct firing. The predicted net electrical output of
the facility under these conditions is approximately 261.3 MW at a heat rate of
approximately 6,797 British thermal units per kilowatt hour (Btu/kWh) on a higher heating
value (HHV) basis. This corresponds with an efficiency of about 55.6 percent. With HRSG
duct firing, the facility will be able to produce a net output of up to 285.3 MW at an ambient
temperature of 61.2°F with evaporative cooling of the CTG inlet air to 55.8°F using the

GE 7FA. The incremental heat rate of the peaking capacity will be approximately

8,773 Btu/kWh, corresponding to an efficiency of 43.3 percent, which is comparable to that
of a CTG operating in simple-cycle mode.

The combustion turbine and associated equipment will include the use of best available
control technology (BACT) to limit emissions of criteria pollutants and hazardous air
pollutants. NO, will be controlled to 2.0 ppm by volume, dry basis (ppmvd), corrected to
15 percent oxygen through the use of dry low-NOx combustors and an SCR system using
ammonia injection. Good combustion practices and a CO catalyst will also be used to
control CO emissions to 3.0 ppm at 15 percent oxygen. Emissions of volatile organic
compounds (VOCs) will also be controlled to 2.0 ppm. BACT for PMio and SO. will be the
exclusive use of natural gas. Ammonia slip will be limited to 10 ppm.

2.1.5 Power Plant Cycle

CTG combustion air will flow through the inlet air filters, evaporative cooler and associated
air inlet ductwork, be compressed in the CTG compressor section, and then enter the CTG
combustion section. Natural gas fuel will be injected into the compressed air in the
combustion section and ignited. The hot combustion gases will expand through the power
turbine section of the CTG, causing it to rotate and drive both the electric generator and
CTG compressor. The hot combustion gases will exit the turbine sections and enter the
HRSG, where they will heat feedwater that is pumped into the HRSG. The feedwater will be
converted to superheated steam and delivered to the steam turbine at high pressure (HP),
intermediate pressure (IP), and low pressure (LP). The use of multiple steam delivery
pressures will permit an increase in cycle efficiency and flexibility. High-pressure steam will
be delivered to the HP section of the steam turbine, intermediate pressure steam will
augment the reheat section of the HRSG and will deliver this steam to the IP section of the
STG, LP steam will be injected at the beginning of the LP section of the steam turbine, and
both flows will be expanded in the LP steam turbine section. Steam leaving the LP section of
the steam turbine will enter the deaerating surface condenser and transfer heat to circulating
cooling water, which will cause the steam to condense to water. The condensed water, or
condensate, will be delivered to the HRSG feedwater system. The condenser cooling water
will circulate through a mechanical draft evaporative cooling tower where the heat
absorbed in the condenser will be rejected to the atmosphere.
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Net Cycle LHV | Net Cycle HHV Net Gas ST Generator Steam Cycle [Total LHV Fuel] Total HHV
Plant Net Power Heat Rate Heat Rate Turbine Power Output BOP Losses Cons. Fuel Cons.
Case MW BTU/kW-hr BTU/kW-hr MW kW kW MMBTU/hr MMBTU/hr
Annual Avg Unfired 261.3 6,129 6,797 170.976 96,354 6,000 1,602 1,776
Summer Typ Unfired 251.7 6,128 6,796 162.428 95,259 6,000 1,542 1,711
Summer Max Unfired 247.8 6,141 6,810 159.416 94,418 6,000 1,522 1,688
Winter Typ Unfired 271.6 6,166 6,838 181.365 96,258 6,000 1,675 1,857
Annual Avg Fired 285.3 6,279 6,963 170.976 121,371 7,000 1,792 1,987
Summer Typ Fired 2771 6,288 6,973 162.428 121,686 7,000 1,742 1,932
Summer Max Fired 273.4 6,299 6,986 159.416 120,936 7,000 1,722 1,910
Case Annual Avg Summer Typ Summer Max Winter Typ Annual Avg Summer Typ | Summer Max Case Annual Avg Summer Typ Summer Max Winter Typ Annual Avg Summer Typ Summer Max
Stream ID UOM Unfired Unfired Unfired Unfired Fired Fired Fired Stream ID UOoM Unfired Unfired Unfired Unfired Fired Fired Fired
1 Ambient Conditions 15 STG Exhaust
Dry Bulb Temperature F 61.2 94.0 107.7 32.6 61.2 94.0 107.7 Flow Ib/hr 555,407 546,890 544,338 565,212 673,017 669,433 666,134
Wet Bulb Temperature F 54.8 68.9 72.9 29.7 54.8 68.9 72.9 Temperature F 91.8 100.1 102.6 79.9 98.2 106.1 108.5
Relative Humidity 0.668 0.275 0.182 0.740 0.668 0.275 0.182] Pressure psia 0.7 1.0 1.0 0.5 0.9 1.1 1.2
Pressure psia 14.7 14.7 14.7 14.7 14.7 14.7 14.7 Enthalpy BTU/Ib 1,035.7 1,042.9 1,045.5 1,031.7 1,031.6 1,038.2 1,040.7
2 GT Compressor Inlet 16 Condenser Hotwell
Air Flow Ib/hr 3,545,091 3,411,012 3,363,020 3,713,493 3,545,091 3,411,012 3,363,020 Flow Ib/hr 555,407 546,890 544,338 565,212 673,017 669,433 666,134
Air Temperature F 55.8 72.6 78.0 32.6 55.8 72.6 78.0) Temperature F 91.8 100.1 102.6 79.9 98.2 106.1 108.5
3 CTG 1 Exhaust Pressure psia 0.7 1.0 1.0 0.5 0.9 1.1 1.2
Flow Ib/hr 3,624,000 3,487,000 3,438,000 3,796,000 3,624,000 3,487,000 3,438,000 Enthalpy BTU/Ib 59.8 68.1 70.6 48.0 66.2 741 76.5
Temperature F 1,113.0 1,132.0 1,138.0 1,088.0 1,113.0 1,132.0 1,138.0 17 HP Blowdown
4 HRSG Stack Exit Flow Ib/hr 8,435 8,317 8,230 8,454 11,408 11,512 11,451
Flow Ib/hr 3,624,000 3,487,000 3,438,000 3,796,000 3,633,361 3,496,854 3,447,854 Temperature F 617.9 617.6 616.8 617.1 657.9 659.7 659.3
Temperature F 187.4 189.7 190.3 183.9 177.8 180.3 181.1 Pressure psia 1,759.4 1,756.1 1,746.2 1,749.4 2,331.9 2,361.6 2,354.3
Pressure psia 14.6 14.7 14.7 14.6 14.6 14.6 14.7 Enthalpy BTU/Ib 643.6 643.2 642.0 642.4 710.9 7144 713.6
Enthalpy BTU/Ib 32.0 32.8 33.0 31.0 29.7 30.5 30.8| 18 IP Blowdown
5 HP Steam From HRSG Flow Ib/hr 1,688 1,622 1,599 1,775 1,502 1,410 1,386
Flow Ib/hr 413,318 411,102 408,693 414,259 558,985 564,103 561,083 Temperature F 453.6 452.5 452.0 454.7 474.2 474.2 473.8
Temperature F 1,041.6 1,050.0 1,050.0 1,022.7 1,029.6 1,038.8 1,043.0 Pressure psia 438.3 433.5 4313 443.0 535.7 536.0 533.8
Pressure psia 1,742.5 1,739.6 1,729.9 1,732.4 2,310.5 2,340.1 2,332.9 Enthalpy BTU/Ib 434.3 433.1 432.5 435.5 457.8 457.8 457.3
Enthalpy BTU/Ib 1,507.8 1,513.0 1,513.2 1,496.6 1,483.2 1,488.2 1,491.2 19 BFP Suction
6 HRH Steam From HRSG Flow Ib/hr 550,415 543,350 541,165 557,666 685,832 684,721 681,925
Flow Ib/hr 496,021 490,703 489,162 501,229 632,577 633,204 630,985 Temperature F 302.8 301.3 300.8 304.7 308.9 308.1 307.7
Temperature F 1,037.3 1,050.0 1,050.0 1,018.3 1,035.3 1,048.6 1,050.0 Pressure psia 69.8 68.3 67.8 71.8 76.5 75.6 751
Pressure psia 388.7 386.2 385.0 390.1 494.0 496.8 495.3 Enthalpy BTU/Ib 272.6 271.0 270.5 274.5 278.9 278.1 277.6
Enthalpy BTU/Ib 1,543.5 1,550.4 1,550.4 1,533.3 1,539.5 1,546.6 1,547.4 20 HP Feedwater
7 CRH Steam To HRSG Flow Ib/hr 421,753 419,419 416,923 422,714 570,393 575,615 572,534
Flow Ib/hr 413,318 411,102 408,693 414,259 558,985 564,103 561,083 Temperature F 308.1 306.6 306.1 310.1 313.7 312.9 3124
Temperature F 666.0 671.9 672.6 652.9 640.1 645.6 649.1 Pressure psia 1,847.6 1,841.8 1,830.1 1,837.9 2,492.2 2,524.7 2,515.7
Pressure psia 404.4 401.9 400.5 405.9 514.1 517.0 515.4] Enthalpy BTU/Ib 281.3 279.8 279.2 283.3 288.2 287.5 287.0
Enthalpy BTU/Ib 1,344.5 1,347.9 1,348.3 1,337.1 1,322.3 1,325.3 1,327.5 21 IP Feedwater
8 IP Steam From HRSG Flow Ib/hr 128,663 123,930 124,242 134,952 115,439 109,106 109,391
Flow Ib/hr 82,703 79,496 78,344 86,970 73,592 69,101 67,907 Temperature F 304.0 302.6 302.0 305.9 310.0 309.2 308.8
Temperature F 622.4 622.7 622.1 620.8 665.8 669.3 669.3] Pressure psia 467.6 460.7 457.8 475.3 559.4 557.2 554.3
Pressure psia 404.4 401.9 400.5 405.9 514.1 517.0 515.4] Enthalpy BTU/Ib 274.6 2731 2725 276.5 280.9 280.1 279.6
Enthalpy BTU/Ib 1,320.0 1,320.4 1,320.1 1,318.9 1,337.3 1,339.2 1,339.2 22 Condensate Pump Discharge
9 LP Steam From HRSG Flow Ib/hr 555,407 546,890 544,338 565,212 673,017 669,433 666,134
Flow Ib/hr 59,386 56,187 55,175 63,984 40,441 36,229 35,150 Temperature F 92.3 100.5 103.1 80.4 98.6 106.6 108.9
Temperature F 548.7 547.6 547.0 549.9 559.8 557.4 556.6) Pressure psia 89.3 87.2 86.5 91.9 102.4 101.2 100.4
Pressure psia 67.6 66.3 65.8 69.3 75.5 74.8 744 Enthalpy BTU/Ib 60.5 68.8 71.3 48.7 66.9 74.8 77.2
Enthalpy BTU/Ib 1,306.5 1,306.0 1,305.8 1,307.0 1,311.3 1,310.2 1,309.9 23 Cooling Water From Cooling Tower
10 Condensate To HRSG Flow [Ib/hr 30,000,000 30,000,000 30,000,000 30,000,000 30,000,000 30,000,000 30,000,000
Flow Ib/hr 609,801 599,537 596,340 621,649 726,273 720,950 717,073 Temperature [F 82.8 92.1 94.8 68.3 87.6 96.5 99.1
Temperature F 93.4 100.8 103.2 82.7 98.6 105.9 108.1 24 Cooling Water To Cooling Tower
Pressure psia 89.3 87.2 86.5 91.9 102.4 101.2 100.4 Flow Ib/hr 30,000,000 30,000,000 30,000,000 30,000,000 30,000,000 30,000,000 30,000,000
Enthalpy BTU/Ib 61.6 69.1 714 50.9 66.8 741 76.3] Temperature F 64.7 74.2 77.0 49.7 65.8 74.9 77.6
11 HP Steam To STG 25 Plant Fuel Flow
Flow Ib/hr 413,318 411,102 408,693 414,259 558,985 564,103 561,083 Flow Ib/hr 78,909 75,989 74,980 82,507 88,270 85,842 84,833
Temperature F 1,039.5 1,048.0 1,048.0 1,020.6 1,026.9 1,036.1 1,040.3 Temperature F 80.0 80.0 80.0 80.0 80.0 80.0 80.0
Pressure psia 1,699.8 1,696.8 1,687.4 1,689.9 2,254.1 2,282.9 2,275.9 26 Duct Burner Fuel Flow
Enthalpy BTU/Ib 1,507.8 1,513.0 1,513.2 1,496.6 1,483.2 1,488.2 1,491.2 Flow Ib/hr 0 0 0 0 9,361 9,853 9,853
12 HRH Steam To STG Temperature F 80.0 80.0 80.0 80.0 80.0 80.0 80.0
Flow Ib/hr 496,021 490,703 489,162 501,228 632,577 633,204 630,985 HHV Fuel Consumption  [MMBTU/hr 0 0 0 0 211 222 222
Temperature F 1,036.6 1,049.4 1,049.4 1,017.6 1,034.4 1,047.7 1,049.1 27 GT Fuel Gas
Pressure psia 375.1 372.8 371.6 376.5 476.8 479.6 478.1 Flow Rate Ib/hr 78,909 75,989 74,980 82,507 78,909 75,989 74,980
Enthalpy BTU/Ib 1,543.5 1,550.4 1,550.4 1,5633.3 1,5639.5 1,546.6 1,547.4 Temperature F 368.0 368.0 368.0 368.0 368.0 368.0 368.0
13 CRH Steam From STG HHV Fuel Consumption [MMBTU/hr 1,776 1,711 1,688 1,857 1,776 1,711 1,688
Flow Ib/hr 413,318 411,102 408,693 414,259 558,985 564,103 561,083 28 Fuel Gas Heater Water Flow
Temperature F 667.4 673.3 673.9 654.3 642.1 647.7 651.1 Flow [Ib/hr 44,271.7 42,706.8 42,174.3 46,207.6 40,345.7 38,594.4 38,103.4
Pressure psia 416.7 414.1 412.7 418.0 530.8 534.0 532.3] Temperature [F 399.1 398.2 397.8 400.1 419.9 421.1 420.9
Enthalpy BTU/Ib 1,344.5 1,347.9 1,348.3 1,337.1 1,322.3 1,325.3 1,327.5
14 IP STG Exhaust
Tertiary Inlet Flow Ib/hr 59,386 56,187 55,175 63,984 40,441 36,229 35,150
Tertiary Inlet Temperature F 547.5 546.5 546.0 548.6 559.3 557.0 556.2]
Tertiary Inlet Pressure psia 60.1 59.4 59.1 60.8 72.3 72.2 71.9
Tertiary Inlet Enthalpy BTU/Ib 1,306.5 1,306.0 1,305.8 1,307.0 1,311.3 1,310.2 1,309.9
FIGURE 2.1-4B

HEAT BALANCE DATA
LODI ENERGY CENTER
LODI, CALIFORNIA

Source: Worley Parsons, LODI-1-HT-021-0001 RB, 8-28-08
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2.1.6 Major Generating Facility Components

The following paragraphs describe the major components of the generating facility.

2.1.6.1 Combustion Turbine Generators

Thermal energy will be produced in the CTG through the combustion of natural gas, which
will be converted into mechanical energy required to drive the combustion turbine
compressor and electric generator. The CTG system will consist of a CTG with supporting
systems and associated auxiliary equipment. The Rapid Response GE Energy Frame 7FA
CTG uses dry low NO, combustors to lower NO, emissions.

The CTG will be equipped with the following required accessories to provide safe and
reliable operation:

e Inlet air filters and evaporative cooler

e Metal acoustical enclosure

e Lube oil system for the combustion turbine and generator

¢ Dry low NO, combustion system

e Compressor wash system —both online and offline

o Fire detection and protection system (using carbon dioxide)

e Fuel gas system, including flow meter, strainer, and duplex filter

e Starter system

¢ Turbine controls

e Hydrogen-cooled, synchronous generator

e Generator controls, protection, excitation, power system stabilizer, and automatic
generation control (AGC)

The CTG and accessory equipment will be contained in a metal acoustical enclosure as
required to meet sound noise ordinances.

2.1.6.2 Heat Recovery Steam Generator

The HRSG will transfer heat from the exhaust gases of the CTG to the feedwater, which will
become steam. The HRSG will be a triple-pressure, reheat, natural circulation unit equipped
with inlet and outlet ductwork, duct burners, insulation, lagging, and an exhaust stack.

Major heat transfer components of the HRSG will include one LP economizer, one LP
evaporator, one LP drum, one LP superheater, two IP economizers, one IP evaporator, one
IP drum, two IP superheaters, two HP economizers, one HP evaporator, one HP drum, and
two HP superheaters and reheat sections. The LP economizer will receive condensate from
the condenser hot well via the condensate pumps. The LP economizer will be the final heat
transfer section to receive heat from the combustion gases before they are exhausted to the
atmosphere.

Condensate will be directed through the LP economizer and into the LP drum. The boiler
HP and IP feed pumps, drawing suction from the LP drum, will provide additional pressure
to serve the HP and IP sections of the HRSG. Similarly, as described above, the LP, IP, and
HP steam will be produced for supply to the steam turbine.

SAC/371322/082340003 (LEC_2.0_PROJECT_DESC.DOC) 215



SECTION 2.0: PROJECT DESCRIPTION

Intermediate-pressure feedwater will flow through the IP economizers to the IP steam
drum, where a saturated liquid state will be maintained. Next, the saturated water will flow
from the steam drum through downcomers to the inlet headers of the IP evaporator. The
saturated water will flow upward through the IP evaporator tubes by natural circulation.
Saturated steam will form in the tubes while energy from the combustion turbine exhaust
gas is absorbed. The IP-saturated liquid/vapor mixture will then return to the steam drum,
where the two phases will be separated by the steam separators in the drum. The saturated
water will return to the IP evaporator while the vapor passes to the IP superheater inlet. The
saturated steam (vapor) will pass through the IP superheaters to the IP steam turbine inlet.

High-pressure feedwater will flow through the HP economizers to the HP steam drum,
where a saturated liquid state will be maintained. Next, the saturated water will flow from
the steam drum through downcomers to the inlet header of the HP evaporator. The
saturated water will flow upward through the HP evaporator tubes by natural circulation.
Saturated steam will form in the tubes while energy from the combustion turbine exhaust
gas is absorbed. The HP-saturated liquid/vapor mixture will then return to the steam drum,
where the two phases will be separated by the steam separators in the drum. The saturated
water will return to the HP evaporator while the vapor passes to the HP superheater inlet.
The saturated steam (vapor) will pass through the HP superheaters to the HP steam turbine
inlet.

The LP evaporator will function similarly to the HP and IP evaporators. The saturated LP
steam (vapor) will pass through the LP superheater to the LP steam turbine inlet.

A duct burner system will be installed in the HRSG that can be used to increase steam
generation and operating flexibility and will improve steam temperature control. The duct
burner system will burn natural gas. The duct burner system for the HRSG will be sized to
release up to approximately 220 million British thermal units per hour (MMBtu/hr) on an
HHYV basis.

The HRSG will be equipped with an SCR emission control system that will use ammonia
vapor in the presence of a catalyst to reduce the NOx concentration in the exhaust gases. The
catalyst module will be located in the HRSG casing. Diluted ammonia vapor (NHs) will be
injected into the exhaust gas stream through a grid of nozzles located upstream of the
catalyst module. The subsequent chemical reaction will reduce most of the NO to nitrogen
and water. An oxidation catalyst will control CO emissions.

2.1.6.2.1 Steam Turbine System

The steam turbine system will consist of a condensing steam turbine, gland steam system,
lubricating oil system, hydraulic control system, and steam admission/induction valving.
The steam turbine will drive a hydrogen-cooled, synchronous generator.

Steam from the HRSG HP, IP, and LP superheaters will enter the respective steam turbine
sections through the inlet steam system. The steam will expand through the turbine blading,
driving the generator. On exiting the turbine, the steam will flow into the condenser.

2.1.6.2.2 Auxiliary Boiler
The auxiliary boiler will be used during pre-start activities and during the initial phases of
start-up to generate steam for sealing, heating/re-heating the hotwell condensate (condenser
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sparging steam), and heating the gas turbine fuel gas. The auxiliary boiler is designed to
control delivery pressure and steam quality over a broad range of steam demands.

The minimum steam demand normally occurs during pre-start activities when supplying
seal steam only to the steam turbine glands before condenser vacuum is established
(approximately 20,000 Ib/hr). Maximum demand occurs when supplying maximum steam
turbine sealing steam, maximum condenser sparge steam, maximum feedwater heating
steam, and gas turbine inlet air heating (approximately 45,000 Ib/hr). Therefore, the
auxiliary boiler steam supply system includes a pressure control system that vents to the
atmosphere to limit auxiliary boiler operating pressures during periods of low steam
demands and/or rapid reductions in steam consumption during transients. The auxiliary
boiler is designed to achieve a turndown ratio of 4:1.

The auxiliary boiler will be equipped with ultra-low NOx burners to reduce NO, emissions
and will be fueled with natural gas exclusively to minimize emissions of other criteria and
non-criteria pollutants.

2.1.7 Major Electrical Equipment and Systems

The bulk of the electric power produced by the facility will be transmitted to the electrical
grid through the existing 230-kV, double-circuit line adjacent to NCPA’s existing 49-MW
STIG plant. A small amount of electric power will be used on site to power auxiliaries such
as pumps and fans, control systems, and general facility loads including lighting, heating,
and air conditioning. A station battery system will also be used to provide direct current
(DC) voltage to be used as backup power for control systems and other uses. Transmission
and auxiliary uses are discussed in the following subsections.

2.1.7.1 AC Power—Transmission

Power will be generated by the CTG and the STG at 18 kV and then stepped up by a single,
fan-cooled, three-winding, generator step-up (GSU) transformer to 230 kV for connection to
the grid. Auxiliary power will be back-fed through the step-up transformer. Once the unit is
running, it will supply its own auxiliary power. Surge arresters will be provided at the
transformer high-voltage bushings to protect the transformer from surges on the 230-kV
system caused by lightning strikes or other system disturbances. The transformer will be set
on a concrete pad within a berm designed to contain the non-PCB transformer oil in the
event of a leak or spill. The high-voltage side of the step-up transformer will be connected to
a new gas insulated (SF6) circuit breaker to be installed in the existing substation and
connected via an overhead transmission line. From the substation, power will be
transmitted to the grid via transmission lines owned by Pacific Gas and Electric Company
(PG&E). Section 3.0, Electrical Transmission, contains additional information regarding the
electrical transmission system as well as a summary of the System Impact Study.

2.1.7.2 AC Power—Distribution to Auxiliaries

Auxiliary power to the combustion turbine will be supplied at 4,160 volts and 480-volt
alternating current (AC) by 4,160-volt switchgear lineups and 480-volt switchgear lineups.
Two oil-filled using less flammable oil, 18- to 4.16-kV unit auxiliary stepdown transformers
will supply primary power to the switchgear and then subsequently to large motor loads
including the fuel gas compressors and to the 4.16 kV side of the 4.16-kV /480-volt, oil-filled
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load center transformers. The high-voltage side of the unit auxiliary transformers will be
connected to a tap on the isolated phase bus duct or cable connecting the generator to the
respective GSU low-voltage (secondary) winding. This connection will allow the switchgear to
be powered from the local grid via the GSU whenever the CTG is not running or directly from
the CTG when the CTG is running. A generator circuit breaker located near the CTG and the
STG will be connected to each of the generators. The circuit breaker is used to isolate and
synchronize the generators, and will be located between the generators and the connections to
the GSU. The 4,160-volt switchgear lineup will supply power to the fuel gas compressors,
other large motor loads, the combustion turbine starting system, and to the load center
transformers, rated 4,160 to 480 volts, for 480-volt power distribution. The 4.16-kV switchgear
will have vacuum interrupter circuit breakers for the main incoming feeds and for power
distribution.

Each load center transformer will be oil-filled using less flammable oil, and will supply
480-volt, 3-phase power to the plant 480-volt motor control centers (MCCs).

The MCCs will provide power to the various 480-volt motor loads, and other low-voltage
plant loads including 480-volt power distribution panels, and lower voltage lighting and
distribution panel transformers. Power for the AC power supply (120-volt/208-volt) system
will be provided by the 480-volt MCCs and 480-volt power panels. 480-120/208-volt dry-
type transformers will provide transformation of 480-volt power to 120/208-volt power.

2.1.7.3 125/250-Volt DC Power Supply System

One common 125/250-volt DC power supply system consisting of one 100-percent-capacity
battery bank, two 100-percent-capacity static battery chargers, a switchboard, and two or
more distribution panels will be supplied for balance-of-plant and CTG equipment. The
CTG will be provided with its own separate battery systems and redundant chargers.

Under normal operating conditions, the battery chargers supply DC power to the DC loads.
The battery chargers receive 480-volt, three-phase AC power from the AC power supply
(480-volt) system and continuously charge the battery banks while supplying power to the
DC loads.

Under abnormal or emergency conditions, when power from the AC power supply
(480-volt) system is unavailable, the batteries supply DC power to the DC system loads.
Recharging of a discharged battery occurs whenever 480-volt power becomes available from
the AC power supply (480-volt) system. The rate of charge depends on the characteristics of
the battery, battery charger, and the connected DC load during charging. The anticipated
maximum recharge time will be 12 hours.

2.1.7.4 Uninterruptible Power Supply System

The combustion turbine and power block will also have an essential service 120-volt AC,
single-phase, 60-hertz (Hz) uninterruptible power supply (UPS) to supply AC power to
essential instrumentation, to critical equipment loads and to unit protection and safety
systems that require uninterruptible AC power.

Redundant UPS inverters will supply 120-volt AC single-phase power to the UPS panel
boards that supply critical AC loads. The UPS inverters will be fed from the station
125/250-volt DC power supply system. Each UPS system will consist of one full-capacity
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inverter, a static transfer switch, a manual bypass switch, an alternate source transformer,
and two or more panelboards.

The normal source of power to the system will be from the 125-volt DC power supply
system through the inverter to the panelboard. A solid-state static transfer switch will
continuously monitor both the inverter output and the alternate AC source. The transfer
switch will automatically transfer essential AC loads without interruption from the inverter
output to the alternate source upon loss of the inverter output.

A manual bypass switch will also be included to enable isolation of the inverter for testing
and maintenance without interruption to the essential service AC loads.

The distributed control system (DCS) operator stations will be supplied by UPS power. The
continuous emission monitoring system (CEMS) equipment, DCS controllers, and
input/output (I/O) modules will be fed using either UPS or 125-volt DC power directly.

2.1.8 Fuel System

The CTG will be designed to burn natural gas only. The natural gas requirement during
base load operation at annual average ambient temperature is approximately

1,857 MMBtu/hr (higher heat value [HHV] basis). The maximum natural gas requirement,
experienced during low ambient-temperature operation, is approximately 2,079 MMBtu/hr
(HHYV basis).

Natural gas will be delivered from PG&E’s Line #108 to the site via a new 2.5-mile-long
pipeline, which will be adjacent to the existing natural gas pipeline used to serve the STIG
plant. At the plant site, the natural gas will flow through a flow-metering station, gas
scrubber/filtering equipment, a gas pressure control station, and a steam-heated fuel gas
heater prior to entering the combustion turbine.

Historical data indicate that the fuel gas pressure on PG&E’s Line #108 generally varies
between 300 and 400 pounds per square inch gauge (psig). Two 100-percent-capacity,
electric-driven fuel gas compressors will be provided to boost the fuel gas pressure to about
500 psig, which is the pressure required by the combustion turbine. The gas compressors
will be located outdoors and will be treated acoustically either by acoustical enclosures or a
soundwall to reduce the compressor noise level.

2.1.9 Plant Cooling Systems

The steam turbine cycle heat rejection system will consist of a deaerating steam surface
condenser, cooling tower, and cooling water (circulating water) system. The heat rejection
system will receive exhaust steam from the low-pressure steam turbine and condense it to
water (condensate) for reuse. A surface condenser is a shell-and-tube heat exchanger; the
steam condenses on the shell side, and the cooling water flows through the tubes, making
one or more passes. The condenser will be designed to operate at a pressure of
approximately 2 inches of mercury, absolute at an ambient temperature of 61.2°F.
Approximately 542 MMBtu/hr of heat will be transferred from condensing steam to cooling
water in the condenser.

The cooling water will circulate through a counter-flow, 7-cell, mechanical draft cooling
tower that uses electric motor-driven fans to move air in a direction opposite to the flow of
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the cascading water. The heat removed in the condenser will be discharged to the
atmosphere by heating the air and evaporating some of the cooling water. High efficiency
drift eliminators will reduce drift (the fine mist of water droplets entrained in the warm air
leaving the cooling tower) to 0.0005 percent of the circulating water flow.

2.1.10 Water Supply and Use

This subsection describes the quantity of water required, the sources of the water supply,
and water treatment requirements. Figure 2.1-5A is a schematic water process flow diagram
and Figure 2.1-5B is the schematic water process flow diagram calculations. Table 2.1-1
shows water use characteristics keyed to the process flow diagram for (1) the average
annual case (61.2°F dry bulb temperature and 66.8 percent relative humidity) and (2) the
summer maximum case (107.7°F and 18.2 percent relative humidity). Both cases assume
evaporative cooling in operation and duct burning not in operation. The table shows water
usage for the GE 7FA. Complete water balance tables, including additional cases assuming
other temperature, humidity, and operating regimes, are found in Appendix 2A.

TABLE 2.1-1
Water Use Characteristics Keyed to the Process Flow Diagram (Figure 2.1-5)
Annual Average Summer Max Flow
Figure 2.1-5 61.2°F DB, (Fired) 107.7°F DB,
Identifier Stream Description 66.8% RH 18.2% RH
1 Influent from Wastewater Treatment Plant 856 1528
2 Potable Water Inlet 1 1
4 Eye Wash/Safety Shower/Drinking Water 1 1
6 CTG Evaporative Cooler Makeup 11 54
7 CTG Evaporative Cooler Blowdown 2 9
8 CTG Evaporative Cooler Evaporation 9 45
9 Micro-Filtration Feed 1008 1784
10 Micro-Filtration Blowdown 101 178
11 Micro-Filtration Filtrate 907 1606
12 Clarifier Feed 846 1518
13 1st Pass RO Feed 103 137
14 1st Pass RO Reject 26 34
15 1st Pass RO Permeate 77 103
16 Cooling Tower Feed 804 1469
17 2nd Pass RO Feed 35 42
18 2nd Pass RO Reject 3 4
19 2nd Pass RO Permeate (EDI Feed) 31 38
20 EDI Product 28 34
21 EDI Reject 3 4
25 Wastewater to Injection Well 103 183
26 HRSG Cycle Makeup 28 34

2-20
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TABLE 2.1-1

Water Use Characteristics Keyed to the Process Flow Diagram (Figure 2.1-5)

Annual Average

Summer Max Flow

Figure 2.1-5 61.2°F DB, (Fired) 107.7°F DB,
Identifier Stream Description 66.8% RH 18.2% RH
27 HRSG Unrecovered Losses 3 3
28 HRSG Sampling Losses 5 5
29 HRSG Blowdown (before cooling) 20 26
30 HRSG Blowdown (after cooling) 48 60
31 HRSG Vent Flashing Losses 18 23
32 HRSG Blowdown Quench Water 41 52
34 Plant Washwater 10 10
35 Oil-Water Separator Effluent 11 11
36 Cooling Tower Evaporation 788 1394
37 Cooling Tower Drift 0.3 0
38 Cooling Tower Blowdown 197 348
39 Blowdown RO Pre-Filter Waste 10 17
40 Blowdown RO Feed 187 331
41 Blowdown RO Reject 93 165
42 Blowdown RO Permeate 93 165
43 Clarified Water 984 1764
44 Filtered Water 955 1711
45 Gravity Filter Backwash 39 71
46 Clarifier Sludge Blowdown 30 55
47 Clarifier Decant 21 38
48 Thickener Sludge Blowdown 9 16
49 Filter Press Filtrate 7 13
50 Filter Cake 1.8 3
51 Clarifier Recycle 68 122
DB = dry bulb

RH = relative humidity

The LEC will receive recycled water provided by the City of Lodi’s WPCEF. The project will
access this water through an existing 48-inch-diameter pipeline in the utility corridor
connecting the LEC and the WPCF. Sanitary sewer connections will also be provided
through existing connections in this utility corridor to the WPCEF. Potable water for sanitary
and domestic use will be provided by a new onsite potable water well. The LEC facility will
produce no non-reclaimable process wastewater, as it will dispose of process wastewater
using a new Class I underground injection well (UIW), with the existing Class I UIW at the
STIG plant used for backup. A will serve letter from the City of Lodi is provided as

Appendix 2D.
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2.1.10.1 Water Requirements

On an annual average basis, recycled water use would be about 856 gallons per minute
(gpm) or 1,380 acre-feet per year (afy), assuming full-time operation at 8,760 hours per year
(Table 2.1-2). Water used for makeup in the circulating water system will be treated using a
cold lime softener and a microfiltration unit before being fed into the cooling tower
collection basin. The micro-filtration feed water storage tank and the micro-filtration
product water storage tank will provide approximately 2 hours of operational storage in the
event there is a disruption in the supply. Water supply reliability is ensured by the WPCF’s
recycled water storage capabilities. There will be approximately 5 cycles of concentration of
the reclaimed water through the cooling system before being discharged to the UIW.

TABLE 2.1-2
Estimated Daily and Annual Water Use for LEC Operations, “Rapid Response” GE Energy Frame 7FA Natural Gas-fired
Turbine Generator

Maximum Annual

Daily Use Maximum Daily Use®
Water Use? (gpm) Use (mgpd) (afy)
Process and cooling water: Average annual 856 1.23 1,381
(unfired)
Maximum annual 1,528 2.2 2,464
(fired)
Sanitary and domestic water: 5 50 8.1

®For the GE 7FA values using other operating scenarios, see Appendix 2A.

®This assumes full-time operation all year (8,760 hours), which is the maximum operation possible; however, the
facility will be periodically taken out of operation for maintenance and will not operate all the time.

2.1.10.2 Water Treatment

Water treatment will be provided on site using reverse osmosis (RO) and demineralizer
systems. High-purity water will be stored in an approximately 200,000-gallon demineralized
water storage tank. Water quality is described further in Section 5.15, Water Resources.

2.1.10.3 Cooling Tower System

Makeup water from the WPCF will be pre-treated prior to feeding the cooling tower basins to
replace water lost from evaporation, drift, and blowdown. A chemical feed system will
supply water-conditioning chemicals to the circulating water to minimize corrosion and
control the formation of mineral scale and biofouling. Sulfuric acid will be fed into the
circulating water system to maintain a target pH to control the scaling tendency of the
circulating water. The acid feed equipment will consist of a bulk sulfuric acid storage tank
and full-capacity sulfuric acid metering pumps.

To further inhibit scale formation, a polyacrylate solution will be fed into the circulating
water system as a sequestering agent in an amount proportional to the circulating water
blowdown flow. The scale inhibitor feed equipment will consist of a chemical solution bulk
storage tank and two full-capacity scale inhibitor metering pumps.
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Calculation Cover Sheet
Customer NCPA Proj No 52007002
Project Title Lodi Expansion Combined Cycle Project Calc No LODI-0-DC-510-ME-0002
Calculation Title NCPA Lodi Water Balance Calculation Phase/CTR
Elec File Location
Project File Location Page 2 of 2
Rev Date By Checked Rev Date By Checked
C 8-Jul-08 S. Stern M. Pelletier D 20-Aug-08 S. Stern M. Pelletier
Duct Burning Evaporative Dry Bulb Relative Wet Bulb
Case (Heat Balance Case) Status Cooler Status | Temperature °F | Humidity (%) | Temperature °F
Case 1 Annual Average OFF ON 61.2 66.8 54.8
Case 2 Summer Typical OFF ON 94.0 27.5 68.9
Case 3 Summer Maximum OFF ON 107.7 18.2 72.9
Case 4 Winter Typical OFF OFF 32.6 74.0 29.7
Case 5 Winter Minimum OFF OFF 23.7 81.0 22.1
Case 6 Summer Maximum (Fired) ON ON 107.7 18.2 72.9
Flow rates are daily average values in gpm
Case 1 Case 2 Case 3 Case 4 Case 5 Case 6
Summer
Stream Annual Summer Summer Maximum
No. Stream Description Average Typical Maximum Winter Typical | Winter Minimum (Fired)
1 Influent from WWTP 856 1196 1351 657 586 1528
2 Potable Ground Water Well Inlet 1 1 1 1 1 1
4 Eye Wash/Safety Shower/Drinking Water 1 1 1 1 1 1
6 CTG Evaporative Cooler Makeup 11 40 54 0 0 54
7 CTG Evaporative Cooler Blowdown 2 7 9 0 0 9
8 CTG Evaporative Cooler Evaporation g 33 45 0 0 45
9 Micro-Filtration Feed 1008 1393 1569 783 704 1784
10 Micro-Filtration Blowdown 101 139 157 78 70 178
11 Micro-Filtration Filtrate 907 1254 1413 705 633 1606
12 Clarifier Feed
13 1st Pass RO Feed 103 108 110 101 102 137
14 1st Pass RO Reject 26 27 27 25 25 34
15 1st Pass RO Permeate 77 81 82 76 76 103
16 Cooling Tower Feed 804 1146 1303 603 532 1469
17 2nd Pass RO Feed 35 34 34 35 35 42
18 2nd Pass RO Reject 3 3 8 4 4 4
19 2nd Pass RO Permeate (EDI Feed) &l 31 &l 32 32 38
20 EDI Product 28 28 27 28 28 34
21 EDI Reject 3 3 8] 3 3 4
25 Wastewater to Injection Well 103 143 161 80 72 183
26 HRSG Cycle Makeup 28 28 27 28 28 34
27 HRSG Unrecovered Losses 8 3 & 3 & 3
28 HRSG Sampling Losses 5 ) B 5 5 5
29 HRSG Blowdown (before cooling) 20 20 20 21 21 26
30 HRSG Blowdown (after cooling) 48 47 46 48 48 60
31 HRSG Vent Flashing Losses 18 18 18 18 18 23
32 HRSG Blowdown Quench Water 41 40 39 41 41 52
34 Plant Washwater 10 10 10 10 10 10
35 QOil-Water Separator Effluent 11 11 11 11 11 11
36 Cooling Tower Evaporation 788 1091 1229 611 548 1394
37 Cooling Tower Drift 0.3 0.3 0.3 0.3 0.3 0.3
38 Cooling Tower Blowdown 197 272 307 152 137 348
39 Blowdown RO Pre-Filter Waste 10 14 15 8 7 17
40 Blowdown RO Feed 187 259 292 145 130 331
41 Blowdown RO Reject 93 129 146 72 65 165
42 Blowdown RO Permeate 93 129 146 72 65 165
43 Clarified Water
44 Filtered Water
45 Gravity Filter Backwash
46 Clarifier Sludge Blowdown
47 Clarifier Decant
48 Thickener Sludge Blowdown
49 Filter Press Filtrate
50 Filter Cake
51 Clarifier Recycle
Notes |Design Values |CTG Evaporative Cooler COC 6
Micro-Filtration Blowdown 10%
Clarifier Sludge Blowdown 3%
Gravity Filter Backwash 4%
Thickener Sludge Blowdown 30%
Filter Press Solids 20%
1st Pass RO Reject (% of Feed) 25%
2nd Pass RO Reject (% of Feed) 10%
EDI Reject (10% of Feed Flow) 10%
Number of HRSG 1
Number of Evaporative Coolers 1
Quench Water = HRSG blowdown X factor 2.00
Unrecovered HRSG Losses (% of HRSG Feed) 10%
Blowdown Vent Flash Loss (% of HRSG BD) 40%
Steam requirement 65%
Circ Water COC 5
HRSG Blowdown (% of HRSG Steam Outlet Flow) 2%
Density of water at 87F (Ib/gal) 8.3077
Drift % of Circ Water Flow (gal/min) 0.0005%
RO Pre-Filter Waste 5%
Blowdown Sidestream RO Reject (% of Feed) 50%
Clarifier Sludge (1% of Clarifier Feed) 1%
Clarifier Liquid (100% - Clarifier Sludge %) 99%
Filter Press Solids Moisture Content 10%

Source: Worley Parsons LTD, LODI-0-DC-510-ME-0002D, 08-20-08
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To prevent biofouling in the circulating water system, sodium hypochlorite will be fed into
the system. The hypochlorite feed equipment will consist of a bulk storage tank and

two full-capacity hypochlorite metering pumps. A small storage tank and two full-capacity
metering pumps will be provided for the feeding of either stabilized bromine or sodium
bromide as alternate biocides.

2.1.11 Emission Control and Monitoring

Air emissions from the combustion of natural gas in the CTG will be controlled using
state-of-the-art systems. To ensure that the systems perform correctly, continuous emissions
monitoring for NOy and CO will be performed. Section 5.1, Air Quality, includes additional
information on emission control and monitoring.

2.1.11.1 NO, Emission Control

Selective catalytic reduction will be used to control NOx concentrations in the exhaust gas
emitted to the atmosphere to 2 ppmvd from the gas turbines and duct burners. The SCR
process will use anhydrous ammonia. Ammonia slip, or the concentration of unreacted
ammonia in the exiting exhaust gas, will be limited to 10 ppmvd from the catalyst housing.
The SCR equipment will include a reactor chamber, catalyst modules, ammonia vaporization
and injection system, and monitoring equipment and sensors. The project will make use of
the existing ammonia storage system, which consists of an anhydrous ammonia storage tank,
spill containment basin, and refilling station with a spill containment basin and sump.

2.1.11.2 Carbon Monoxide

An oxidation catalyst will be used to reduce the CO concentration in the exhaust gas
emitted to the atmosphere to 3 ppmvd from the gas turbine.

2.1.11.3 Particulate Emission Control

Particulate emissions will be controlled by the use of best combustion practices; the use of
natural gas, which is low in sulfur, as the sole fuel for the CTG; and high-efficiency air inlet
filtration; and a lube oil vent coalescer.

2.1.11.4 Continuous Emission Monitoring

Continuous emission monitors will sample, analyze, and record fuel gas flow rate, NO, and
CO concentration levels, and percentage of O2 or CO: in the exhaust gas from the
combustion turbine after it has passed through their respective catalysts in the HRSG. The
data acquisition and handling system will generate reports of emissions data in accordance
with permit requirements and will send alarm signals to the plant supervisory control
system when emissions approach or exceed pre-selected limits.

2.1.12 Waste Management

Waste management is the process whereby all wastes produced at LEC are properly
collected, treated if necessary, and disposed of. Wastes include process and sanitary
wastewater, nonhazardous waste, and hazardous waste, both liquid and solid. Waste
management is discussed in more detail in Section 5.14.
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2.1.12.1 Wastewater Collection, Treatment, and Disposal

The primary wastewater collection system will collect process wastewater runoff and
stormwater runoff from all of the plant equipment and route it to the oil/water separator
and wastewater lift station for testing before discharge to the WPCEF. The secondary
wastewater collection system will collect sanitary wastewater from sinks, toilets, showers,
and other sanitary facilities, and discharge to the WPCF. The water balance diagram,
Figure 2.1-5, shows the expected wastewater streams and Table 2.1-1 shows the flow rates
for LEC for the annual average and maximum conditions, respectively.

2.1.12.2 Circulating Water System Blowdown

Circulating water system blowdown will consist of the tertiary-treated makeup water from
the WPCF and other recovered process wastewater streams from the LEC that have been
concentrated by evaporative losses in the cooling tower, along with the chemicals added to
the circulating water. The cooling tower concentrates these streams near the mineral
solubility limit for the constituents of concern (calcium, silica, and total dissolved solids
[TDS])). This concentrated water must then be removed from the cooling tower via
blowdown to prevent the formation of mineral scale in heat transfer equipment. The
chemicals added to the circulating water control scaling and biofouling of the cooling tower
and control corrosion of the circulating water piping and intercooler. Cooling tower
blowdown will be directed to an onsite Class I UIW.

2.1.12.3 Plant Drains and Oil/Water Separator

General plant drains will collect containment area washdown, sample drains, and drainage
from facility equipment drains. Water from these areas will be collected in a system of floor
drains, hub drains, sumps, and piping and routed to the wastewater collection system. Drains
that potentially could contain oil or grease will first be routed through an oil/ water separator.
Water from the plant wastewater collection system will be directed to the WPCF. Wastewater
from combustion turbine water washes will be collected in holding tanks or sumps and will
be trucked off site for disposal at an approved wastewater disposal facility.

2.1.12.4 Solid Wastes

LEC will produce maintenance and plant wastes typical of power generation operations.
Generation plant wastes include oily rags, broken and rusted metal and machine parts,
defective or broken electrical materials, empty containers, and other solid wastes, including
the typical refuse generated by workers. Solid wastes will be trucked offsite for recycling or
disposal (see Section 5.14).

2.1.12.5 Hazardous Wastes

Several methods will be used to properly manage and dispose of hazardous wastes
generated by LEC. Waste lubricating oil will be recovered and recycled by a waste oil
recycling contractor. Spent lubrication oil filters will be disposed of in a Class I landfill.
Spent SCR and oxidation catalysts will be recycled by the supplier or disposed of in
accordance with regulatory requirements. Workers will be trained to handle hazardous
wastes generated at the site.
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Chemical cleaning wastes will consist of alkaline and acid cleaning solutions used during
pre-operational chemical cleaning and turbine washwaters. These wastes, which are subject
to high metal concentrations, will be temporarily stored on site in portable tanks or sumps,
and disposed of off site by the chemical cleaning contractor in accordance with applicable
regulatory requirements.

2.1.13 Management of Hazardous Materials

There will be a variety of chemicals stored and used during construction and operation of
LEC. The storage, handling, and use of all chemicals will be conducted in accordance with
applicable laws, ordinances, regulations, and standards (LORS). Chemicals will be stored in
appropriate chemical storage facilities. Bulk chemicals will be stored in storage tanks, and
most other chemicals will be stored in returnable delivery containers. Chemical storage and
chemical feed areas will be designed to contain leaks and spills. Secondary concrete
containment pits and drain piping design will contain a full-tank capacity spill and will
prevent chemicals from overflowing the containment area. Each containment area will
include a manually operated valve that will allow stormwater to be drained to the plant
wastewater system after the water has been tested to ensure no hazardous substances are
present. For multiple tanks in the same containment area, the capacity of the largest single
tank will determine the volume of the containment area and drain piping. Drain piping for
reactive chemicals will be trapped and isolated from other drains to eliminate noxious or
toxic vapors.

The existing anhydrous ammonia storage and delivery area currently has both spill
containment and ammonia vapor detection equipment.

Safety showers and eyewashes will be provided adjacent to, or in the vicinity of, chemical
storage and use areas. Plant personnel will use approved personal protective equipment
during chemical spill containment and cleanup activities. Personnel will be properly trained
in the handling of these chemicals and instructed in the procedures to follow in case of a
chemical spill or accidental release. Adequate supplies of absorbent material will be stored
on site for spill cleanup.

A list of the chemicals anticipated to be used at LEC and their storage locations is provided
in Section 5.5, Hazardous Materials Handling. This list identifies each chemical by type,
intended use, and estimated quantity to be stored onsite.

2.1.14 Fire Protection

The fire protection system will be designed to protect personnel and limit property loss and
plant downtime in the event of a fire. Fire water will be supplied by the WPCF and stored in
the raw water/fire water storage tank at the existing STIG plant. The project will tie into the
existing fire system currently in use at the STIG plant. The connection will be sized in
accordance with National Fire Protection Association (NFPA) guidelines to provide 2 hours
of protection for the onsite worst-case single fire.

Fire water from WPCF will be provided to a dedicated underground fire loop piping system
or an onsite storage tank. Both the fire hydrants and the fixed suppression systems will be
supplied from the fire water loop. Fixed fire suppression systems will be installed at
determined fire risk areas. Sprinkler systems will also be installed in the water treatment
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building as required by NFPA and local code requirements. The CTG unit will be protected
by a carbon dioxide fire protection system. Hand-held fire extinguishers of the appropriate
size and rating will be located throughout the facility in accordance with NFPA 10. The
cooling tower will include a fire protection sprinkler system or monitor nozzles will be
employed to provide fire protection for the tower.

Section 5.5, Hazardous Materials Handling, includes additional information for fire and
explosion risk, and Section 5.10, Socioeconomics, provides information on local fire
protection capability.

2.1.15 Plant Auxiliaries

The following systems will support, protect, and control the generating facility.

2.1.15.1 Lighting

The lighting system provides personnel with illumination for operation under normal
conditions and for egress under emergency conditions, and includes emergency lighting to
perform manual operations during an outage of the normal power source. The system also
provides 120-volt convenience outlets for portable lamps and tools.

2.1.15.2 Grounding

The electrical system is susceptible to ground faults, lightning, and switching surges that
result in high voltage that constitute a hazard to site personnel and electrical equipment.
The station grounding system provides an adequate path to permit the dissipation of
current created by these events.

The station grounding grid will be designed for adequate capacity to dissipate the ground
fault current from the ground grid under the most severe conditions in areas of high ground
fault current concentration. The grid spacing will be calculated to maintain safe step and
touch potentials caused by any type of phase-to-ground fault.

Bare copper conductors and grounding rods will be installed below-grade in a grid pattern.
Each junction of the grid will be bonded together by an exothermic weld.

Ground resistivity readings will be used to determine the necessary numbers of ground
rods and grid spacing to ensure safe step and touch potentials under severe fault conditions.

Ground conductors will connect the ground grid to building steel, metal tanks, steel
structures, mechanical equipment skid frames, and non-energized metallic parts of electrical
equipment in accordance with national electrical code (NEC) requirements.

2.1.15.3 Distributed Control System

The DCS provides modulating control, digital control, monitoring, and indicating functions
for the plant power block systems.

The DCS will provide the following functions:

¢ Controlling the STG, CTG, HRSG, and other systems in a coordinated manner

¢ Controlling the balance-of-plant systems in response to plant demands

2-30 SAC/371322/082340003 (LEC_2.0_PROJECT_DESC.DOC)



SECTION 2.0: PROJECT DESCRIPTION

¢ Monitoring controlled plant equipment and process parameters and delivery of this
information to plant operators

e Providing control displays (printed logs, LCD video monitors) for signals generated
within the system or received from I/O

e Providing consolidated plant process status information through displays presented in a
timely and meaningful manner

e Providing alarms for out-of-limit parameters or parameter trends, displaying on alarm
video monitors(s), and recording on an alarm log printer

e Providing storage and retrieval of historical data
e Provide an interface with “packaged” equipment (e.g. water treatment system, PLCs)

The DCS will be a redundant microprocessor-based system and will consist of the following
major components:

PC-based operator consoles with LCD video monitors

I/O cabinets

Historical data unit

Printers

e Data links to the combustion turbine and steam turbine control systems

The DCS will have a functionally distributed architecture allowing integration of
balance-of-plant equipment that may be controlled locally via a programmable logic
controller.

The DCS will interface with the control systems furnished by the CTG supplier to provide
remote control capabilities, as well as data acquisition, annunciation, and historical storage
of turbine and generator operating information.

The system will be designed with sufficient redundancy to preclude a single device failure
from significantly affecting overall plant control and operation. This also will allow critical
control and safety systems to have redundancy of controls, as well as an uninterruptible
power source.

As part of the quality control program, daily operator logs will be available for review to
determine the status of the operating equipment.

2.1.15.4 Cathodic Protection

The cathodic protection system will be designed to control the electrochemical corrosion of
designated metal piping buried in the soil. Depending upon the corrosion potential and the
site soils, either passive or impressed current cathodic protection will be provided.

2.1.15.5 Service Air

The service air system will supply compressed air to hose connections for general plant use.
Service air headers will be routed to hose connections located at various points throughout
the facility.
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2.1.15.6 Instrument Air

The instrument air system will provide dry air to pneumatic operators and devices. An
instrument air header will be routed to locations within the facility equipment areas and
within the water treatment facility where pneumatic operators and devices will be located.

2.1.16 Interconnect to the Electrical Grid

The CTG and the STG will be connected to a single, three-winding, three-phase step-up
transformer that will be connected to the existing 230-kV switchyard adjacent to the STIG
plant. The connection at the existing switchyard connection will consist of a single 230-kV,
SFs circuit breaker and associated air break disconnect switches connected in a radial feed
scheme. Refer to Section 3.0 for additional information on the switchyard and transmission
line.

2.2 Project Construction

Construction of the generating facility, from demolition, site preparation, and grading to
commercial operation, is expected to take place from the first quarter of 2010 to the first
quarter of 2012, 24 months total. Major milestones are listed in Table 2.2-1

TABLE 2.2-1
LEC Project Schedule Major Milestones
Activity Date
Begin Construction First Quarter 2010
Startup and Test Fourth Quarter 2011
Commercial Operation First Quarter 2012

There will be an average and peak workforce of approximately 168 and 305 respectively, of
construction craft people, supervisory, support, and construction management personnel on
site during construction (see Table 5.10-11 in Section 5.10, Socioeconomics).

Typically, construction will be scheduled to occur between 6 a.m. and 11 p.m. on weekdays
and Saturdays. Additional hours may be necessary to make up schedule deficiencies, or to
complete critical construction activities (e.g., pouring concrete at night during hot weather,
working around time-critical shutdowns and constraints). During some construction
periods and during the startup phase of the project, some activities will continue 24 hours
per day, 7 days per week.

The peak construction site workforce level is expected to last from month 11 through month
18 of the 24-month construction period, with the peak being month 16. Table 2.2-2 provides
an estimate of the average and peak construction traffic during the 24-month construction
period.
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TABLE 2.2-2
Estimated Average and Peak Construction Traffic During Peak Months for the LEC

Average Daily Trips During Peak Peak Hourly Trips During Peak

Vehicle Type Months Months
Construction Workers 549 276
Deliveries 40 6
Total 589 282

Construction laydown and parking areas will be within existing site boundaries of the WPCF
on City-owned property. Four parcels totaling 9.8-acres will be used for both construction
and laydown areas, as shown on Figure 2.1-3). Construction access will generally be from
North Cord Road. Materials and equipment will be delivered by truck.

2.3 Facility Operation

The LEC facility will be capable of being dispatched throughout the year, and will have
annual availability in the general range of 93 to 98 percent. It will be possible for plant
availability to exceed 98 percent for a given 12-month period.

The STIG and LEC plants will employ a combined staff of 21 to 23 (16 employees from the
current STIG plant, plus an additional 5 to 7 new employees), including plant operation
technicians, supervisors, administrative personnel, mechanics, engineers, chemists, and
electricians (Table 2.3-1), in rotating shifts. It is expected that the facility will be operated 24
hours per day, 7 days per week.

TABLE 2.3-1
Operating Employees

Classification Number
Power Plant Technicians 11-12
Lead Power Plant Technicians 5
Operations Supervisor 1-2
Engineer 1
EH&S Coordinator 1
Plant Manager 1
Administrative Assistant 1
Total 21-23

The LEC plant is designed as a base-load facility. Because the combined-cycle configuration
will be more efficient than any of the aging gas-fired steam generation facilities in northern
California, the LEC plant will be frequently dispatched and will operate on the order of
approximately a 76 to 82 percent annual capacity factor. The actual capacity factor in any
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month or year will depend on weather-related customer demand, load growth,
hydroelectric supplies, generating unit retirements and replacements, the level of generating
unit and transmission outages, and other factors. The exact operational profile of the plant
will be dependent on weather conditions and the power purchaser’s economic dispatch
decisions.

The facility could be operated in one or all of the following modes:

e Base Load. The facility would be operated at maximum continuous output for as many
hours per year as dispatched by load dispatch. During high ambient temperature
periods when gas turbine output would otherwise decrease, duct firing by steam
injection into the combustion turbines may be used to keep plant output at the desired
load.

¢ Load Following. The facility would be available for full load but operated at less than
maximum available output at high load times of the day. The output of the plant would,
therefore, be adjusted periodically, either by schedule or automatic generation control,
to meet whatever load proved profitable to the power purchaser or necessary by the
California Independent System Operator.

¢ Full Shutdown. This would occur if forced by economic conditions, equipment
malfunction, fuel supply interruption, transmission line disconnect, or scheduled
maintenance of equipment common to all units.

In the unlikely event of a situation that causes a longer-term cessation of operations,
security of the facilities will be maintained on a 24-hour basis, and the CEC will be notified.
Depending on the length of shutdown, a contingency plan for the temporary cessation of
operations may be implemented. Such contingency plan will be in conformance with all
applicable LORS and protection of public health and safety, and the environment. The plan,
depending on the expected duration of the shutdown, could include draining all chemicals
from storage tanks and other equipment and the safe shutdown of all equipment. All wastes
will be disposed of according to applicable LORS. If the cessation of operations becomes
permanent, the plant will be decommissioned (see Section 2.7, Facility Closure).

2.4 Engineering

In accordance with CEC regulations, this section, together with the engineering appendices
and Section 4.0 (Natural Gas Supply), presents information concerning the design and
engineering of the LEC facility. The LORS applicable to the engineering of the LEC are
provided along with a list of agencies that have jurisdiction, the contact persons within
those agencies, and a list of the permits that will be required.

2.4.1 Facility Design

Design and engineering information and data for the following systems are found in the
following subsections of this Application for Certification:

e Power Generation —See Section 2.1.6.1, Combustion Turbine Generators. Also see
Appendix 2B and Section 2.1.15, which describes the various plant auxiliaries.

e Heat Dissipation —See Appendix 2B.
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e Cooling Water Supply System —See Section 2.1.10, Water Supply and Use; and
Appendix 2B

¢ Air Emission Control System —See Section 2.1.11, Emission Control and Monitoring,
and Section 5.1, Air Quality.

e Waste Disposal System —See Section 2.1.12 and Section 5.14, Waste Management.
¢ Noise Abatement System — See Section 5.7, Noise.

e Switchyards/Transformer Systems — See Section 2.1.7, Major Electrical Equipment and
Systems; Section 2.1.15.2, Grounding; Section 2.1.7.1, AC Power — Transmission;
Section 2.1.16, Interconnect to Electrical Grid; Section 3.0, Electric Transmission; and
Appendix 2B.

¢ Geology —See Section 5.4, Geologic Hazards and Resources and Appendix 2C
Geotechnical Report.

2.4.1.1 Facility Safety Design

The LEC facility will be designed to maximize safe operation. Potential hazards that could
affect the facility include earthquake, flood, and fire. Facility operators will be trained in safe
operation, maintenance, and emergency response procedures to minimize the risk of
personal injury and damage to the plant.

2.4.1.2 Natural Hazards

The principal natural hazards associated with the LEC site are earthquakes and floods. The
site is located in Seismic Risk Zone 4. Structures will be designed to meet the seismic
requirements of California Code of Regulations Title 24 and the California Building Code
(CBC) 2007. Section 5.4, Geologic Hazards and Resources, discusses the geological hazards
of the area and site and includes a review of potential geologic hazards, seismic ground
motions, and the potential for soil liquefaction due to ground shaking. Appendix 2C
includes the structural seismic design criteria for the buildings and equipment.

According to the Federal Emergency Management Agency (see Section 5.15), the site is
located within the 100-year floodplain. Section 5.15, Water Resources, includes additional
information on the potential for flooding.

2.4.1.3 Emergency Systems and Safety Precautions

This section discusses the fire protection systems, emergency medical services, and safety
precautions to be used by project personnel. Section 5.10, Socioeconomics, includes
additional information on area medical services, and Section 5.16, Worker Safety, includes
additional information on safety for workers. Appendix 2B contains the design practices
and codes applicable to safety design for the project. Compliance with these requirements
will minimize project effects on public and employee safety.

2.4.1.4 Fire Protection Systems

The project will rely on both onsite fire protection systems and local fire protection services.
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2.4.1.4.1 Onsite Fire Protection Systems

The fire protection systems are designed to protect personnel and limit property loss and
plant downtime from fire or explosion. The project will have the following fire protection
systems.

Carbon Dioxide and Dry Chemical Fire Protection Systems

These systems protect the combustion turbines and certain accessory equipment
compartments from fire. The system will have fire detection sensors in all protected
compartments. Actuating one sensor will provide a high-temperature alarm on the
combustion turbine control panel. Actuating a second sensor will trip the combustion
turbine, turn off ventilation, close ventilation openings, and automatically release the gas
and chemical agents. The gas and chemical agents will be discharged at a design
concentration adequate to extinguish the fire.

Fire Hydrants/Hose Stations
This system will supplement the plant’s fixed fire suppression systems. Water will be
supplied from the plant fire water system.

Fire Extinguisher

The plant administrative/control/warehouse/maintenance building, water treatment
building, and other structures will be equipped with fixed fire suppression systems and
portable fire extinguishers as required by the local fire department.

2.4.1.4.2 Local Fire Protection Services

In the event of a major fire, the plant personnel will be able to call upon the San Joaquin
County Woodbridge Fire District for assistance. The Hazardous Materials Business Plan (see
Section 5.5, Hazardous Materials Handling) for the plant will include all information
necessary to allow fire-fighting and other emergency response agencies to plan and
implement safe responses to fires, spills, and other emergencies.

2.4.1.5 Personnel Safety Program

The LEC project will operate in compliance with federal and state occupational safety and
health program requirements. Compliance with these programs will minimize project
effects on employee safety. These programs are described in Section 5.16, Worker Health
and Safety.

2.5 Facility Reliability

This section discusses the expected facility availability, equipment redundancy, fuel
availability, water availability, and project quality control measures.

2.5.1 Facility Availability

The LEC facility will be designed to operate between about 50 and 100 percent of base load
to support dispatch service in response to customer demands for electricity. The plant will
be designed for an operating life of 30 years. Reliability and availability projections are
based on this operating life. Operation and maintenance procedures will be consistent with
industry standard practices to maintain the useful life status of plant components.
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The percent of time that the combined-cycle power plant is projected to be operated is
defined as the “service factor.” The service factor considers the amount of time that a unit is
operating and generating power, whether at full or partial load. The projected service factor
for the combined-cycle power block, which considers projected percent of time of operation,
differs from the equivalent availability factor (EAF), which considers the projected percent
of energy production capacity achievable.

The EAF may be defined as a weighted average of the percent of full energy production
capacity achievable. The projected equivalent availability factor for the LEC is estimated to
be approximately 88 to 96 percent.

The EAF, which is a weighted average of the percent of energy production capacity
achievable, differs from the “availability of a unit,” which is the percent of time that a unit is
available for operation, whether at full load, partial load, or standby.

2.5.2 Redundancy of Critical Components

The following subsections identify equipment redundancy as it applies to project
availability. Specifically, redundancy in the combined-cycle power block and in the
balance-of-plant systems that serve it is described. The combined-cycle power block will be
served by the following balance-of-plant systems: fuel supply system, DCS, boiler feedwater
system, condensate system, demineralized water system, power cycle makeup and storage,
circulating water system, open-cycle cooling water system, and compressed air system.
Major equipment redundancy is summarized in Table 2.5-1.

TABLE 2.5-1
Major Equipment Redundancy
Description Number Note

Combined-cycle CTG One train Steam turbine bypass system allows CTG train to operate

and HRSG at base load with the steam turbine out of service

STG One See note above pertaining to CTG and HRSG

HRSG feedwater Two Each has 100 percent capacity for unfired operation

pumps

Condensate pumps Three — 50 percent capacity

Condenser One Condenser must be in operation for plant to operate,
however, it will include divided waterboxes

Circulating water Two — 50 percent capacity Steam turbine may continue to operate at a higher

pumps backpressure with one of two circulating water pumps out
of service

Cooling tower One Cooling tower is a 7-cell mechanical draft design

Natural Gas Two — 100 percent capacity

Compressors
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2.5.2.1 Combined-Cycle Power Block

One combustion turbine/HRSG power generation train is designed for the LEC
combined-cycle power block. The combustion turbine will provide approximately

60 percent of the total unfired combined-cycle power block output. The heat input from the
exhaust gas from the combustion turbine will be used in the steam generation system to
produce steam. Heat input to the HRSG can be supplemented by firing the HRSG duct
burners, which will increase steam flow from the HRSG. Thermal energy in the steam from
the steam generation system will be converted to mechanical energy and then to electrical
energy in the STG subsystem. The expanded steam from the steam turbine will be
condensed and recycled to the feedwater system. Power from the STG subsystem will
contribute approximately 40 percent of the total unfired combined-cycle power block
output. The combined-cycle power block comprises the major components described below.

2.5.2.2 CTG Subsystems

The combustion turbine subsystems will include the combustion turbine, inlet air filtration,
evaporative cooling water wash injection, generator and excitation systems, and turbine
control and instrumentation. The combustion turbine will produce thermal energy through
the combustion of natural gas. The thermal energy will be converted into mechanical energy
through rotation of the combustion turbine, which drives the compressor and generator.
Exhaust gas from the combustion turbine will be used to produce steam in the associated
HRSG. The CTG generator will be totally enclosed, hydrogen cooled. The generator
excitation system will be a solid-state static system. Combustion turbine control and
instrumentation (interfaced with the DCS) will cover the turbine governing system, the
protective system, and the sequence logic.

2.5.2.3 HRSG Subsystems

The steam generation system will consist of the HRSG and blowdown systems. The HRSG
system will provide for the transfer of heat from the exhaust gas of the combustion turbine
and from the supplemental combustion of natural gas in the HRSG duct burner for the
production of steam. This heat transfer will produce steam at the pressures and
temperatures required by the steam turbine. The HRSG system will consist of ductwork,
heat transfer sections, duct burners, an SCR system, and an oxidation catalyst module, as
well as safety and auto-relief valves and processing of continuous blowdown drains.

2.5.2.4 STG Subsystems

The steam turbine will convert the thermal energy to mechanical energy to drive the STG
shaft to produce electrical energy in the generator. The basic subsystems will include the
steam turbine and auxiliary systems, turbine lubrication oil system, and generator/exciter
system. The steam turbine’s generator will be totally enclosed and hydrogen-cooled.

2.5.2.5 Plant Distributed Control System

The DCS will be a redundant microprocessor-based system and will have a functionally
distributed architecture comprising a group of similar redundant processing units; these
units will be linked to a group of operator consoles and an engineer work station by
redundant data highways. Each processor will be programmed to perform specific
dedicated tasks for control information, data acquisition, annunciation, and historical
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purposes. Since they will be redundant, no single processor failure can cause or prevent a
unit trip.

The DCS will interface with the control systems furnished by the combustion turbine, steam
turbine, HRSG, and fuel gas compressors suppliers to provide remote control capabilities, as
well as data acquisition, annunciation, and historical storage of turbine and generator
operating information.

The system will be designed with enough redundancy to preclude a single device failure
from significantly affecting overall plant control and operation. Consideration will be given
to the action performed by the control and safety devices in the event of control circuit
failure. Controls and controlled devices will move to the safest operating condition upon
failure.

Plant operation will be controlled from the operator panel in the control room at the STIG
plant. The operator panel will consist of individual CRT/keyboard consoles and one
engineering workstation. Each CRT/keyboard console will be an independent electronic
package so that failure of a single package will not disable more than one CRT/keyboard.
An engineering workstation will allow the control system operator interface to be revised by
authorized personnel.

2.5.2.6 Boiler Feedwater System

The boiler feedwater system will transfer feedwater from the LP steam drum to the HP and
IP sections of the HRSG. The system will consist of two 100-percent-capacity pumps for
supplying the HRSG. Each pump will be multistage, horizontal, and motor-driven and will
include regulating control valves, minimum flow recirculation control, and other associated
pipes and valves. LP system will receive feedwater directly from the LP economizer using
the pressure supplied by the condensate pumps.

2.5.2.7 Condensate System

The condensate system will provide a flow path from the condenser hotwell to the HRSG LP
economizers. The condensate system will include three, 50-percent-capacity, multistage,
vertical, motor-driven condensate pumps.

2.5.2.8 Demineralized Water System

The demineralized water system will be used for cycle makeup, CTG wash water and
chemical cleaning operations. It will include a two-pass reverse osmosis system followed by
an electro-deionization system which feeds a demineralized water storage tank. The product
water from the first pass RO will be used for CTG evaporative cooler makeup.

2.5.2.9 Power Cycle Makeup and Storage

The power cycle makeup and storage subsystem provides demineralized water storage and
pumping capabilities to supply high-purity water for system cycle makeup, water wash,
and chemical cleaning operations. The major components of the system are two full-
capacity, horizontal, centrifugal, cycle makeup water pumps.
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2.5.2.10 Circulating Water System

The circulating water system provides cooling water to condense steam turbine exhaust and
steam turbine bypass steam. In addition, the system supplies cooling water to the various
equipment coolers, such as lube 0il coolers, throughout the plant via the auxiliary cooling
water system. Major components of this subsystem are three 50-percent capacity, vertical,
motor-driven circulating water pumps and associated pipes and valves

2.5.2.11 Compressed Air System

The compressed air system will be designed to supply service and instrument air for the
facility. Dry, oil-free instrument air will be provided for pneumatic operators and devices
throughout the plant. Compressed service air will be provided to appropriate areas of the
plant as utility stations consisting of a ball valve and quick-disconnect fittings.

The instrument air system will be given demand priority over the service air system. A
pressure control valve will be set at approximately 60 pounds per square inch (psi) to cut off
the air supply to the service air header once the system pressure falls below 60 psi.

Two 100-percent-capacity, water-cooled, oil free, rotary screw package air compressors will
supply compressed air to the service and instrument air systems.

2.5.3 Fuel Availability

Fuel will be delivered via a new 2.5-mile-long natural gas pipeline that will connect into
PG&E’s Line #108 east of the project site (see Section 4.0). PG&E has confirmed that its
system has enough capacity to supply the LEC from this location. A will serve letter from
PG&E is included as Appendix 2E.

2.5.4 Water Availability

The LEC will use, on an annual average basis, 709 afy of recycled water provided by the
WPCF for power plant cooling and process water, based on 4,500 operating hours per year.
Potable water will be used for drinking, eye washes, safety showers, and service water from
a new onsite well.

The availability of water to meet the needs of LEC is discussed in more detail in Section 5.15,
Water Resources. A will-serve letter from the City of Lodi is included in Appendix 2D.

2.5.5 Project Quality Control

The LEC’s quality control program is summarized in this subsection. The objective of the
quality control program is to ensure that all systems and components have the appropriate
quality measures applied; whether during design, procurement, fabrication, construction, or
operation. The goal of the Quality Control Program is to achieve the desired levels of safety,
reliability, availability, operability, constructability, and maintainability for the generation
of electricity.

The required quality assurance for a system is obtained by applying controls to various
activities, according to the activity being performed. For example, the appropriate controls
for design work are checking and review, and the appropriate controls for manufacturing
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and construction are inspection and testing. Appropriate controls will be applied to each of
the various activities for the project.

2.5.5.1 Project Stages

For quality assurance planning purposes, the project activities have been divided into the
following ten stages that apply to specific periods during the project:

¢ Conceptual Design Criteria. Activities such as definition of requirements and
engineering analyses.

¢ Detail Design. Activities such as the preparation of calculations, drawings, and lists
needed to describe, illustrate, or define systems, structures, or components.

¢ Procurement Specification Preparation. Activities necessary to compile and document
the contractual, technical, and quality provisions for procurement specifications for
plant systems, components, or services.

¢ Manufacturers’ Control and Surveillance. Activities necessary to ensure that the
manufacturers conform to the provisions of the procurement specifications.

¢ Manufacturer Data Review. Activities required to review manufacturers” drawings,
data, instructions, procedures, plans, and other documents to ensure coordination of
plant systems and components, and conformance to procurement specifications.

¢ Receipt Inspection. Inspection and review of product at the time of delivery to the
construction site.

¢ Construction/Installation. Inspection and review of storage, installation, cleaning, and
initial testing of systems or components at the facility.

e System/Component Testing. Actual operation of generating facility components in a
system in a controlled manner to ensure that the performance of systems and
components conform to specified requirements.

¢ Integration with Existing Plant. Once the new plant is nearing the full system testing
phase, the ammonia supply tank will be connected to both the STIG plant and the LEC.

¢ Plant Operation. As the project progresses, the design, procurement, fabrication,
erection, and checkout of each generating facility system will progress through the
nine stages defined above.

2.5.5.2 Quality Control Records

The following quality control records will be maintained for review and reference:

e Project instructions manual

Design calculations

Project design manual

Quality assurance audit reports

Conformance to construction records drawings

Procurement specifications (contract issue and change orders)
Purchase orders and change orders

Project correspondence
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During construction, field activities are accomplished during the last four stages of the
project: receipt inspection, construction/installation, system/component testing, and plant
operations. The construction contractor will be contractually responsible for performing the
work in accordance with the quality requirements specified by contract.

The subcontractors” quality compliance will be surveyed through inspections, audits, and
administration of independent testing contracts.

A plant operation and maintenance program, and specific vendor training, typical of a
project this size, will be implemented by the LEC to control operation and maintenance
quality. A specific program for this project will be defined and implemented during initial
plant startup.

2.6 Thermal Efficiency

The maximum gross thermal efficiency that can be expected from a natural gas-fired
combined-cycle plant using one combustion turbine unit is approximately 55.6 percent on an
HHYV basis. This level of efficiency is achieved when a facility is base-loaded. Other types of
operations, particularly those at less than full gas turbine output, will result in lower
efficiencies. The basis of the LEC operations will be system dispatch within California’s power
generation and transmission system. It is expected that LEC will be primarily operated in
load-following or cycling service. The number of startup and shutdown cycles is expected to
range between zero and 182 per year.

Plant fuel consumption will depend on the operating profile of the power plant. It is estimated
that the range of fuel consumed by the power plant will be from a minimum of near zero
British thermal units (Btu) per hour to a maximum of approximately 2,105 million Btu per
hour (HHYV basis) at base load and minimum ambient conditions.

The net annual electrical production of the LEC cannot be accurately forecasted at the
present time due to uncertainties in the system load dispatching model and the associated
policies. However, due to the efficiency of the plant, its operating characteristics will be as
described above. The maximum annual generation possible from the facility is estimated to
be approximately 2,289 gigawatt hours per year.

2.7 Facility Closure

Facility closure can be temporary or permanent. Temporary closure is defined as a
shutdown for a period exceeding the time required for normal maintenance, including
closure for overhaul or replacement of the combustion turbines. Causes for temporary
closure include a disruption in the supply of natural gas or damage to the plant from
earthquake, fire, storm, or other natural acts. Permanent closure is defined as a cessation in
operations with no intent to restart operations owing to plant age, damage to the plant
beyond repair, economic conditions, or other reasons. Section 2.7.1 discusses temporary
facility closure; and Section 2.7.2 discusses permanent facility closure.
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2.7.1 Temporary Closure

For a temporary facility closure, where there is no release of hazardous materials, security of
the facilities will be maintained on a 24-hour basis, and the CEC and other responsible
agencies will be notified. Depending on the length of shutdown necessary, a contingency
plan for the temporary cessation of operations will be implemented. The contingency plan
will be conducted to ensure conformance with all applicable LORS and the protection of
public health, safety, and the environment. The plan, depending on the expected duration of
the shutdown, may include the draining of all chemicals from storage tanks and other
equipment and the safe shutdown of all equipment. All wastes will be disposed of
according to applicable LORS, as discussed in Section 5.14.

Where the temporary closure includes damage to the facility, and there is a release or
threatened release of regulated substances or other hazardous materials into the
environment, procedures will be followed as set forth in a Risk Management Plan and a
Hazardous Materials Business Plan to be developed as described in Section 5.5. Procedures
will include methods to control releases, notification of applicable authorities and the
public, emergency response, and training for plant personnel in responding to and
controlling releases of hazardous materials. Once the immediate problem is solved, and the
regulated substance/hazardous material release is contained and cleaned up, temporary
closure will proceed as described previously for a closure where there is no release of
hazardous materials.

2.7.2 Permanent Closure

The planned life of the generation facility is 30 years. However, if the generation facility
were still economically viable, it could be operated longer. It is also possible that the facility
could become economically noncompetitive earlier than 30 years, forcing early
decommissioning. Whenever the facility is permanently closed, the closure procedure will
follow a plan that will be developed as described below.

The removal of the facility from service, or decommissioning, may range from
“mothballing” to the removal of all equipment and appurtenant facilities, depending on
conditions at the time. Because the conditions that would affect the decommissioning
decision are largely unknown at this time, these conditions would be presented to the CEC
when more information is available and the timing for decommissioning is more imminent.

To ensure that public health and safety and the environment are protected during
decommissioning, a decommissioning plan will be submitted to the CEC for approval prior
to decommissioning. The plan will discuss the following;:

e Proposed decommissioning activities for the facility and all appurtenant facilities
constructed as part of the facility

e Conformance of the proposed decommissioning activities to all applicable LORS and
local/regional plans

e Activities necessary to restore the site if the plan requires removal of all equipment and
appurtenant facilities

e Decommissioning alternatives other than complete restoration
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e Associated costs of the proposed decommissioning and the source of funds to pay for
the decommissioning

In general, the decommissioning plan for the facility will attempt to maximize the recycling
of all facility components. The Applicant will attempt to sell unused chemicals back to the
suppliers or other purchasers or users. All equipment containing chemicals will be drained
and shut down to ensure public health and safety and to protect the environment. All
nonhazardous wastes will be collected and disposed of in appropriate landfills or waste
collection facilities. All hazardous wastes will be disposed of according to all applicable
LORS. The site will be secured 24 hours per day during the decommissioning activities.
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